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s MCLEOD & COMPANY

September 14, 2009

VIA E-MAIL: norcan@lincsat.com
Norcan Consulting Group

2209, Hwy 16, Parkland County

Box 38, Site 219, RR2

Carvel, Alberta

TOE OHO

Attention: Frank Florkewich

Dear Sir:

Re: Fawn Meadows Condominium Project - File No. 074457

You have asked me to confirm my understanding of the various phases comprising the
above noted development.

+ understand the various components to be as follows:

SINGLE DETACHED HOMES

I understand this project is to be comprised of individua! bare land Condominium Units.
Each owner will be responsible for the exterior of the building including roofs, siding and all
landscaping and utilities on the Unit. The Condominium Corporation will repair and maintain
the common roadways and all utility services to the Unit boundaries.

VILLAS AND TOWNHOMES

I understand that this project will be individual bare land Condominium Units with the
Condominium Corporation responsible for repair and maintenance of the exteriors of the
buildings and all landscaping on the Units. The Condominium Corporation will be
responsible to repair and maintain the common roadways and all utility services to the
interior finishing of the buildings.

APARTMENT CONDOMINIUMS

I understand that this project will consist of approximately 140 apartment Condominium
Units which will be a conventional condominium project whereby an owner will own the
interior finishing of their Unit inwards. The structure of the building together with the
exterior, all parking, the common roadways, all common utllities and all landscaping will be
common property which will be the responsibility of the Corporation to repair and maintain.

Please reply to Bannister Road Office

TUE IR GRnha Gohng
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: McLEOD & COMPANY .

October 13, 2009

Fawn Meadows Development Inc.
Suite 607, 4603 Varsity Drive NW
Calgary, Alberta T3A 2V7

Attention: Barry Ibsen (via email)
Ambrose Comchi (via email)

Dear Sirs:

Re: Fawn Meadows - File No. 74457

Further to our letter of September 14, 2009, concerning the above noted development, we
wish to clarify certain matters.

Separate Condominium Corporations

We understand that the intent of the whole development is to have an aging-in-place
facility. Each phase would have different rights and responsibilities as outlined in our
previous letter of September 14, 2009. To accomplish this, firstly, a subdivision plan
would need to be registered to create entirely separate parcels for each phase. The
common roadway and any common utility installations would also be on a separate
parcel. Then, separate condominium plans would be registered for each phase,
creating separate Condominium Corporations that would all share in the use of the
roadway and utilities. Each phase would have separate Bylaws and rules and
regulations governing it and would be drafted specifically to accommodate the
physical characteristics of the phase as well as the intent as to the services to be
provided to unit owners. The Condominium Property Act requires extensive
disclosure to proposed purchasers so that they know exactly what they are buying at
the time they enter into purchase agreements.

Enforcement of Condominium Bylaws

A Condominium Corporation has very powerful methods to enforce its Bylaws against
defaulting or non-compliant owners.

If the Bylaws so provide, the corporation may levy a monetary or non-monetary
sanction or may pursue an owner to change behaviour or force something to be
done. The Condominium Corporation also has broad powers to enforce the payment
of condominium contributions and in the event an owner does not pay, the unit may
be put up for sale with the Condominium Corporation ranking in priority over a
mortgage company to recover its outstanding condominium fees. Any violation of
the Bylaws such as the keeping of pets, the placement of RV’'s, enforcement
regarding extra vehicles, noise, unsightly yards, the use of snowmobiles, etc., would
all be matters dealt with in the Bylaws of a Condominium Corporation and the

Please reply to Bannister Road Office

P 403 27B 9411 F 403 271.1769 veww mcleod-law com






Corporation could take legal action to make an owner comply with the Bylaws. The
Criminal Law of Canada still applies to any condominium project with regard to any
criminal activities that might take place on a condominium project.

We trust that the aforegoing clarifies some matters with regard to this project.

Yours very truly,
McLEOD & COMPANY | p»

._:___X-\a\«%m au ¥l

Heather M. Bonnycastle Q,Z\

Direct: (403) 873-3703
bonnycastie@mcleod-law tom
Assistant: Stephanie Koole
Direct: (403) 254-3B34
skoole@mcleod-law com
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November 3, 2009

Barrie G. Ibsen

Director & General Manager
Fawn Meadows Development Inc.
By E-mail

RE: Management Services-Seniors Housing Project

Dear Mr. Ibsen:

As you know, Chartwell owns and or operates a range of independent seniors living
communities, assisted living seniors housing and long term care residences across North
America. We offer our residents a safe and rewarding lifestyle in a seniors housing
community that they are proud 1o call home.

From our conversations on several occasions, Chartwell may very well be interested in
providing Management Services for your proposed building; however, it would be
premature for us to offer any service to you until you have obtained County approval of
your project. As we have discussed, we need to know the number of each lifestyle you
would be constructing and what Levels of Services you would be offering to the
residents.

Once you have all this in place and are well underway with the first two phases and have
commenced building of the Independent and Supportive Living Building, we would
certainly look at a Management Services Contract.

I'might also suggest the considerable experience of Chartwell Seniors Housing may assist
you through a consultative process which could expedite your project in many different
ways. As you said before, you do not need to reinvent the wheel, just make it better if
you can.

Thank you for choosing Chartwell; we look forward to working with you in the future.
Yours truly,
Chartwell Seniors Housing REIT

Cmaalll

Donna Marasco
Senior Vice-President Operations
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HEAD OFFICE

100 Milverton Drive, Suite 700
Mississauga, Ontario

L5R 4H1

Tel; (905) 501-9219

Fax: (305)501-0813
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APPLICANT'S AUTHORIZATION

PAGE @1/81

1/ We, Fawn Meadows Development Inc.

being the registered owner/s of lands legally described as:

Lot Block Plan Subdivision

NW /NE /SW/ SE Saction Township Range WM
(Please indicale) i g oy, 4 53 ) 5

do hereby authorize

Norcan Consulting Group Inc.

subdivision affecting the above noted property.

Dated this 3rd

day of

2010,

to make application

Wﬂe/ W/) Dorector

-

Signature of Registered Owner

Signature of Regi6téred

D vrector

RIGHT OF ENTRY AUTHORIZATION

The registered owner/s consent to the Right of Entry by an authorized person of Parkland County for the purpose of a iand &
Inspection relative to the proposed application for subdivision.

In accordance with the Municipal Government Act of Alberta and Parkiand County’s subdivision application requirements |
Right of Entry Authorization must be completed, signed and returned with the Subdivision Approval Application.

!
[/ We,

Fawn Meadows Development Inc.

do {14 donot[ ] (please indicate) grant consent for an authorized pereon of Parkland County to enter upon the subject

lands for the purpose of a site inspection and evaluation regarding the proposed subdivision.

Lot

Block

Plan

Subdivision

NW /NE/SW/SE
PtE %

Section
4

Township
53

Range
2

WM

Datedthis 379 gayof i&aa% 2010

| iz I ol Diectrr

Signature of Registered Owner

Signature of Registered Owner







LAND TITLE CERTIFICATE

S
LINC SHORT LEGAL TITLE NUMBER
0022 814 537 5:2;53;4;NE 042 286 91z

LEGAL DESCRIPTION

MERIDIAN 5 RANGE 2 TOWNSHIP 53

SECTION 4

QUARTER NORTH EAST

CONTAINING 64.7 HECTARES (160 ACRES) MORE OR LESS
EXCEPTING THEREOUT:

(A) THE NORTHERLY 693 FEET THROUGHOQOUT

CONTAINING 17.0 HECTARES (42 ACRES) MORE OR LESS

(B) 0.624 HECTARES (1.54 ACRES) MORE OR LESS AS SHOWN
ON ROAD PLAN 466JY

EXCEPTING THEREOUT ALL MINES AND MINERALS

ESTATE: FEE SIMPLE
MUNICIPALITY: PARKLAND COUNTY

REFERENCE NUMBER: 832 050 645

REGISTERED OWNER(S)

REGISTRATION DATE (DMY) DOCUMENT TYPE VALUE CONSIDERATICN
042 286 912 12/07/2004 TRANSFER OF LAND $197,965 SEE INSTRUMENT
CWNERS

FAWN MEADOWS DEVELOPMENT INC..
OF 3215 UTAH PLACE NW

CALGARY

ALBERTA T2N 4AS8

( CONTINUED )



ENCUMBRANCES, LIENS & INTERESTS
PAGE 2
REGISTRATION # 042 286 912
NUMBER DATE (D/M/Y) PARTICULARS

@52 267 BlE 05/07/2005 CAVEAT
RE : AGREEMENT CHARGING LAND
CAVEATOR - AMBROSE WILLIAM COMCHI
3215 UTAH PLACE NW
CALGARY
ALBERTA TZN4AS8

082 319 992 01/08/2008 MORTGAGE

MORTGAGEE - AXCESS MORTGAGE FUND LTD..

SUITE 1410, 10665 SOUTHPORT ROAD SW

CALGARY

ALBERTA T2W4Y1l

AS TO 60/580

MORTGAGEE - B2B TRUST.

404, 130 ADELAIDE ST WEST

TORONTO

ONTARIO M5SH3PSH

MORTGAGEE - CANADIAN WESTERN TRUST COMPANY,

600 - 750 CANCIE STREET

VANCOUVER

BRITISH COLUMBIA V6B4Y7

MORTGAGEE - WILLIAM HEALEY

MORTGAGEE - CHRISTIAN STEVENSON

MORTGAGEE - MARLENE STEVENSON

MORTGAGEE - RAYMOND STEVENSON

ALL OF :

C/C AXCESS CAPITAL PARTNERS

1410, 10655 SOUTHPORT RD SW

CALGARY

ALBERTA T2W4Y1

AS TO 520/580

ORIGINAL PRINCIPAL AMOUNT: $580,000
{DATA UPDATED BY: TRANSFER OF MORTGAGE
102107963)

08z 319 993 01/08/2008 CAVEAT
RE : ASSIGNMENT OF RENTS AND LEASES
CAVEATOR - BZB TRUST.
C/C 212, 20 SUNPARK PLAZA SE
CALGARY
ALBERTA TZ2X3T2
CAVEATOR - CANADIAN WESTERN TRUST COMPANY.
212 20 SUNPARK PLAZA SE
CALGARY
ALBERTA T2X3TZ
CAVEATOR - WILLIAM HEALEY

( CONTINUED )



ENCUMBRANCES, LIENS & INTERESTS
PAGE 3
REGISTRATION # 042 2Be 912
NUMBER DATE (D/M/Y) PARTICULARS
CAVEATOR - CHRISTIAN STEVENSON
CAVEATOR - MARLENE STEVENSON
CAVEATOR - RAYMOND STEVENSON
ALL OF
C/0 #212, 20 SUNPARK PLAZA SE
CALGARY
ALBERTA TZX3T2
CAVEATOR - GREENTREE MORTGAGE CORPORATION.
C/0 212, 20 SUNPARK PLAZA SE
CALGARY
ALBERTA T2X3T2
AGENT - DOUGLAS M SEFCIK

082 360 125 21/08/2008 POSTPONEMENT
OF CAVE 052267815
TO MORT 082319992 CAVE 082319993

112 380 928 25/11/2011 WRIT
CREDITOR - CALIBRE DRILLING LTD..
431 SOUTH AVENUE
SPRUCE GROVE
ALBERTA T7X3B3
DEBTOR - FAWN MEADOWS DEVELOPMENT INC..
3215 UTAH PLACE NW
CALGARY
ALBERTA T2N4AS8
AMOUNT: $38,663 AND COSTS IF ANY
ACTICON NUMBER: 1103 07382

TOTAL INSTRUMENTS: 005

THE REGISTRAR OF TITLES CERTIFIES THIS TC BE AN ACCURATE
REPRODUCTION OF THE CERTIFICATE OF TITLE REPRESENTED
HEREIN THIS 5 DAY OF MARCH, 2012 AT 10:48 A.M.

ORDER NUMBER:20739743

CUSTOMER FILE NUMBER:

*END OF CERTIFICATE*

( CONTINUED )



PACE

THIS ELECTRONICALLY TRANSMITTED LAND TITLES PRODUCT IS INTENDED FOR THE
SOLE USE OF THE ORIGINAL PURCHASER, AND NONE OTHER, SUBJECT TO WHAT IS
SET OUT IN THE PARAGRAPH BELOW.

THE ABOVE PROVISIONS DO NOT PROHIBIT THE ORIGINAL PURCHASER FROM
INCLUDING THIS UNMODIFIED PRCODUCT IN ANY REPORT, OPINION, APPRAISAL OR
OTHER ADVICE PREPARED BY THE ORIGINAL PURCHASER AS PART OF THE ORIGINAL
FURCHASER APPLYING PROFESSIONAL, CONSULTING OR TECHNICAL EXPERTISE FOR
THE BENEFIT OF CLIENT(S).
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Fawn Meadows Development Inc.
Suite 607, 4603 Varsity Drive N. W., Calgary, Alberta, Canada, T3A 2V7
Tel: (877) 843-3999  Fax: (403) 210-0087  Email: fmd@fbirealty.com

COMMUNICATIONS WITH THE RESIDENTS OF
PARKLAND COUNTY

I. Three Public Meetings Were Held: February 18, 2005; April 18, 2009;
May 26, 2009.

A. Issues. These similar issues arose at all of the three public meetings.

1.

5.

Water Supply. What adverse effects might Fawn Meadows Estates’ water wells
have on the neighbouring wells?

Traffic. What will be the effect of increased traffic from the high population density?

Visual Effects. What will be the visual effects of the residences in the development?

Sewage Treatment. How will the sewage system work, and what about odors from
waste water ponds? Will the sewage contaminate the water reservoir?

Condominiums. How tall is your condominium going to be?

B. Responses to the issues.

1.

Water Supply. Water flow tests on the two wells drilled on Fawn Meadows Estates
revealed that a surplus supply of water is available for the population density being
planned. Furthermore, tests proved that the new second well, the production well,
had a radius of influence of water depletion that did not extend beyond the perimeter
of Fawn Meadows Estates. That is, water pumped out by the new development
would have practically no effect on the volume of water available to neighboring
wells.

Traffic. A Traffic Impact Assessment concluded that the roads currently servicing
the proposed development were adequate and did not require any upgrading. Also,
al the meetings, the presenters pointed out that the aging residents in the Senior's
Lodge would probably not be driving vehicles any longer. A bus would be provided
for their trips off site.
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3. Visual Effects. In response to a query about visual effects, NORCAN Consulting
assured the residents living directly across Highway 770 from Fawn Meadows that
planned tree planting in addition to trees already along the highway would shield the
development. Also, the location of homes and their design would have minimal
impact on neighbors.

4. Sewage Treatment. The representative from the water and sewage consulting
company explained the workings of the proposed system and assured the attendees
that the watler reservoir would not be contaminated. He also responded to questions
about where the proposed system is currently being used.

5. Condominiums. The Bareland Condominium concept was defined as a form of
ownership of land and building space. It would not be a high rise building.
Residents would own a lot and also part interest in all of the common lands, roads,
services, utilities, park areas, recreational facilities, and other improvements. When
a condominium plan would get registered with the land titles office, an administrative
board would be automatically created. The board’s purpose would be to manage the
affairs of the Condominium Corporation, which would be made up of the owners of
the individual units or lots. All Condominium Corporations are governed by “The
Condominium Properties Act.”

Il. Email Supporting the Development.

On Wed, Mar 24, 2010 at 8:24 AM, Elaine Aronyk <EAronyk@psd70.ab.ca>
wrote:

Excellent. We are very supportive of the project and are glad to see you haven't been
beaten to failure; sometime a small vocal group can change the whole face of a meeting. When
we retire this is exactly the type of place we would want. Please keep us on your inforimation
updates. All the best with the project.

Terry & Elaine Aronyk

Submitted by Ambrose Comchi & Barrie Ibsen,
Directors of Fawn Meadows Development Inc.

July 13,2010
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Fawn Meadows — The Concept

Fawn Meadows is a new development that is being proposed just west of Stony Plain, near Carvel Corner. The project is in the
planning stages and requires community consultation for Parkland County approval. Community consultation is under way to
obtain input from area residents.

The subdivision is designed 1o meet the needs of aging and elderly rural residents aged 50 and over through the provision of
supportive living services. It is an innovative concept that encourages seniors 1o stay in a rural community and remain
independent for as long as possible. This concept is called “aging in place," meaning residents do not need to leave their
community in order to receive higher levels of daily living support.

Quick Facts AN T T L R R
N ERsTiERYN

Fawn Meadows will have lour types
of dwellings within the complex: S A”‘g‘.' 1

« 35 detached residences B P i . . :w—)_,li

| S
* 20 semi-detached residences : : | —/; o L EPiS
¢ 56 villa-style residences i | :
e 140 apartment-style residences

T
!
a;%il
]
17 CRITTT
5!"--..

Total projected population:
450-500 residents in 251 living units,

depending on singles/couples mix. }
& | ; ; %i ! =
Who is best suited e T L =
for Fawn Meadows? | , | i %
: e | : (e
Fawn Meadows is targeted to 10N : : — = —— - i
healthy, mobile and aging adults s g Lo 2
who may need some level of Lo N ) SN i
supportive living services now or in
e P e TR Supportive Living in Parkland County
e Healthy, mobile adults (age 50 Currently there are few to no support services available to rural seniors in
plus) who wish to live Alberta. In many areas, home care and personalidomestic services are only
independently. offered on a scheduled basis — that is, by specific appointment times and for

specific purposes. However, many seniors find they need services on a more
frequent or unscheduled basis, or would like more support with meal preparation
and social interaction.

¢ Aging adults who want freedom
from yard work and outdoor
maintenance.

e Aging adults who want some
meals supplied and may need
scheduled health and personal
care services such as home
care, bathing assistance and
medication support.

Seniors often have to move 10 urban centres lo access more complete support
services. Many are required lo leave their local community if they need
supporlive living services beyond basic home care. For this reason, Fawn
Meadows is proposing to build a large, urban-standard facility just west of Stony
Plain to give rural residents the same access 1o supportive living services as
urban seniors.



Water
Management Plan

Fawn Meadows will incorporate
high environmental standards for
potable, waste and storm waler.

Potable (household) water will
be drawn from a local aquifer,
then treated and distributed to
residences via a low-pressure
trickle system.

Wastewater will be collected
from each residence and piped to
an on-site treatment facility.
Following a three-stage treatment
process, the cleaned water will
be dispersed into the soll,
thereby replenishing the area
aquifer.

Stormwater will be collected,
treated and then stored primarily
for fire protection use and
secondarily for irrigation.

Full environmental and
engineering studies have either
been completed or are under way
to manage domestic water and
wastewater.

j """"ﬁ W ';‘
. ,;‘ M1

Fawn Meadows Public
Meeting

Tuesday, May 26
Carvel Hall

6:30 p.m. Display Viewing
7:30 p.m. Presentation, Q & A

IS U‘l‘i‘!-utg '\’ab Yol - “'kela Tﬂﬁl"’"ﬁf“}

- 5 ~

On-Site Amenities

Fawn Meadows will be a lifestyle and recreational centre for adults aged 50

and over. More than 50% of the property will be left in its natural, undeveloped
state so residents can enjoy the trees, wildlife and rolling hills on the property.
There will be extensive walking and hiking trails for a truly outdoor experience.

Residents will have access to a full range of services and supports. The
community consullation process will help identify the priorities of residents,
which might include:

« Indoor and outdoor recreation areas for games, exercise, and social
activities

s On-site retail services such as a cotiee shop, convenience store, and
CarMan Corner Gas

e  On-site RV and mini storage

« On-site staff, such as personal care aides and licensed practical nurses

«  On-site and local community mini-bus

Home Ownership Facts

Fawn Meadows will be a condominium community. This refers to the /egal
relationship between owners and not the style of physical structure. In the
case of Fawn Meadows, there will be a mix of detached, semi-detached,
villa, and apartment-style units, all under condominium gevernance.

in a condominium development, residents own their dwelling and
sometimes their lot, as well as a percentage interest in the common areas
(roadways, grounds, recreation centre, etc.). The development is managed
by a condominium corporation, which includes a board of elected member-
owners. The board has the authority o collect monthly condominium fees
from residents to pay for common and operational expenses, as well as the
power to enforce the bylaws of the corporation. Prospective homeowners,
before purchasing a lot or residence, must agree in writing to abide by the
bylaws and regulations of the condominium corporation.

Detached and semi-detached units are designed for relatively
independent, mobile residents who wish to maintain their own property.

Villa style units are designed for independent, mobile residents who no
longer want to manage their own gardening and exterior maintenance.

Apariment-style units are designed for residents who prefer a smaller
living unit and those who are less independent.

The purchase price and associated condominium fees for all units will be
determined at a later date, taking into consideration market pricing,
construction costs, and each resident’s desired level of supportive living
services.



« Developers:

— Barrie Ibsen & Ambrose Comchi
¢ Project Manager:

~ Norcan Consulting

¢ Frank Florkewich (Project Manager)
¢« Other engineering & project consultants

¢ Communications Consultant:

— Lechelt Group
« Leah Lechelt

NEBRA S
\,, i i ﬁ: Fawn Mezdows Estates
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Project overview & status
~ © Follow-up from Apr. 18 mtg
< Q &A session with technical experts
Community input
Next steps & decisions

Fawn Meadows Estales

« Email follow-up

< May 2009 - Newsletter #1 present
¢ April 2009 - Community mtg
« 2005 - Community mtg i

Fawn Meadows Estates
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Fawn Meadows Eslates
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« Proposed development — applying for approval
 For independent adults (50+) & aging seniors
« Key features:
— More than 50% undeveloped/natural
— Walking trails, natural wildlife

— Complete lifestyle, recreation
social activities

— On-site supportive living services

— RV parking and mini-storage on site

Fawn Meadows Estates

e Condominium style of ownership
— Legal rules, not physical structure

« 4 types of dwellings:
— Detached
— Semi-detached

~ Villa style
— Apartment-style

Fawn Meadows Esiates

b/ L3/ 20U



Development
Plan

Residential — SF 6.8 16.9 134 |35
Residential - Semi Detach | 7.8 {193 [15.3 |76
Residential — Specialized |2.6 |6.3 5.0 [140
| Commercial |22 (50 |40 [N/A
Conservation Reserve 16.0 (395 él.Z;)
Roads & Utilities 7.8 |193 [153
Open Space - Common 8.0 19.8 &5.8_;)
Gross Title Area 51.18 | 126.46 |100.0

Fawn Moadows Estales

6/23/2009
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« 450 — 500 residents in total, depending
~ on#singles/couples

 Proposed unit breakdown (subject to

change)

— Detached: 35 units
— Semi-detached: 20 units
— Villa style: 56 units
— Apartment-style: 140 units

Total: 251 units

Fawn Meadows Eslates

-« Healthy, mobile, independent adults 50+
« Aging adults wanting:

— Help with outdoor maintenance & yard work

— Some supplied meals

— Scheduled personal & health care services

« Key concept: age in place

I‘- I‘é ﬁ Ji Fawn Meadows Estates

b6/23/2009
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* Purchased and owned as private
condominium

e Purchaser owns:
- Dwelling

= Portion of common areas
- May or may not own lot

¢ Re-sell privately if/when vacating
« Pricing TBD: fair market value for dwelling
« Supportive living services: additional fee

Fawn Meadows Eslales

Poor access in rural areas

¢ Support role of adult
children

¢ Differing support/care
needs within a couple

¢ Generally poor natural, recreational
environment

\t
i

hli g wa Fawn Meadows Estates
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+ Personal services for independence
— Snow shoveling & lawn maintenance
— Meals
— Home care & nurse visits
¢ Sociallrecreational supports
— Social activities
~ Outdoor recreational areas
< Safety and security
- — staff and neighbours checking in '
¢ Transportation support

Fawn Meadows Eslales

« Independent and semi-independent adults
.« Lower-level support/care needs
« Scheduled support

« Normal cognitive
function

« Moderate/good
mobility

ey p—

P
II i i ﬁ '; Favn Meadows Estates




Family owned land

Developers: More than
100-year family histories
in this area

Developer’s vision:
age-in-place facility in a rural setting

Capacity for natural/unspoiled
landscape

Fawn Meadows Estates

Water Needs: potable, fire and irrigation

Water Sources: wells, stormwater and treated
wastewater

Assessment: balance need and source

Goal: minimize groundwater use and
maximize other sources to meet needs

Fawn Meadows will exceed current
environmental standards

Fawn Meadows Estates

6/23/2009



High environmental standards
Water conservation
Stormwater capture, reclamation & re-use
Stormwater storage for fire & irrigation
Wastewater returned to soil for infiltration
Open to other ideas

Fawn Meadows Estates

Source: water wells

Distributed via low-
pressure trickle-system

Goal: no impact on
existing wells (volume and
pressure) at peak load

Studies ongoing

Fawn Meadows Estates

6/23/2009
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e 72-hour pump test conducted
to determine effects of
groundwater pumping

— New well installed and pumped
— Backup well used for
monitoring

— Neighboring wells more than
150 metres away will not be
affected

Fawn Meadows Estates

‘/— Radivs of Influerce

e e e DL 28 Static bater Level
F i A
i /

z ———— 7010 Purping Woter Leve!

! ) [
: (Ciay, Sod, Rocks)
BE I RS s

40" Well Cepth

280-foot
test well

* According to
AENV
guidelines,
well can safely
pump 70 GPM

*Development
needs 50 GPM

Fawn Meadows Estates
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« Preliminary
studies
indicate the
limit of
influence is
no greater
than 150
metres.

Fawn Meadows Eslales

Collected from each residence

Piped to on-site treatment facility
3-stage treatment process

Cleaned water dispersed into soil
Continuous replenishing of area aquifer

Fawn Meadows Estates

V) e
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Collection Treatment Disposal

Low Pressure Sewer  Engineered Wetland Soil Disposal

Fawn Meadows Estates

¢ Disposal underground through infiltration beds

(‘.. é Fawn Meadows Estates
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Disposal
Areas =
2.15HA

Need: 2 HA

Fawn Meadows Eslates

¢ Collected and
treated on-site

« Stored for fire
protection

e Surplus for local
irrigation

e
“ 3 f(‘.:.

Fawn Meadows Estates
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e Traffic Impact Assessment under way

e Traffic influences:
~ Retired/non-working residents

— Predominantly empty nesters

- Supportive living: some no longer driving

— On-site amenities reduce # trips off property
; — Mini bus for local transportation

Fawn Meadows Estates

a

Number of potential residents
¢ Potable water supply

Impact on area wells
Trucking in water

Traffic impact

Visual impact

¢ Market pricing

Health care questions

i)
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@
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Fawn Meadows Esizles
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Q & A session today

Written summary (distribute via email)
Sign up for updates & notices
Continued meetings

[ ]

L]

HERRY

\I i ﬁ Fawn Meadows Estates




Proposed View of development from Hargreaves driveway
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Fawn Meadows Development inc.
Suite 607, 4603 Varsity Drive N. W., Calgary, Alberta, Canada, T3A 2V7
Tel: (877) 843-3999  Fax: (403) 210-0087  Email: fmd@fbirealty.com

July 13, 2010

To Whom It May Concern:

RE: DEVELOPERS INTENT

As part of our submission for the development called Fawn Meadows Estates, please find the
following:

The supportive living building which will be called the LeMar Centre will be a condominium
complex in which each suite will be owned individually and which will provide independent living
accommodations for each resident or each couple who might reside therein.

Below, please find a description of the suites and attributes thereof upon completion:

Suites
e Number of suites: 140
e Unfurnished Studio, One & two bedroom
» Heat, electricity & waler included
«  All suites pre-wired for phone, cable & internel
=  Ensuite bathroom with tub or shower
= Full kilchen Amenities
« FElevators
¢« Emergency response system
» Fire alarm system
»  Sprinkler system
= Emergency lighting
¢ Pets allowed
e Smoke free environment
e Wheelchair accessibility



Common Areas

Dining room

Lounges

Exercise room

Movie theatre

Library

Non-denominational Chapel

Outdoor Enjoyment

Altractive Landscaped grounds

Walking Trails

Parks

Gardening Plots

Well treed natural areas with picnic tables
Cutdcor Recrealional Activities

Community Centre

On-site cafe, convenience store and gas bar

Services Included:

On-site Administrator

24 hour emergency response

Daily Dinner Service and refreshments all day
Licensed Practical Nurse on Staff (8:00 AM-4:00 PM)
Maintenance Services

Snow removal in the winter

Daily Safety Checks

Monthly calendar of social, cultural and recreational activities and outings
Smoke free environment

Air conditioning tn common area

Parking for residents and visitors

Dining

Access to self serve refreshment area
Full service dining room with 2 seatings

For Fee Services Menu:

Laundromat Facilities
Weekly bus service to local shopping

Private family dining room available
Weekly housekeeping including:
vacuuming, light dusting, cleaning of bathrooms,
kitchenetle surfaces floors and change and laundry of bed linens

2/3



343

Extra Services Available:

The following list of extra services will be made available by providing space on the lower level for independent
businesses to lease:

e Hair Salon and Barber Shop

s Manicures, Pedicures and Massage

= Doctors Office including reception room and 2 examination rooms

It is our hope that several doctors may see a benefit in coming to the LeMar Centre on a weekly basis with a high
concentration of clients available in the immediate area.

The extra services provided will be available for the entire community of Fawn Meadows Estates on an
appointment basis only and people from the surrounding area may also book appointments on a first come first
serve bhasis

Submitted by Ambrose Comchi & Barrie Ibsen,
Directors of Fawn Meadows Development Inc.

July 13, 2010
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No sale is to be represented as final to a prospective
purchaser until the final approval of the plans,
elevations, lot siting and color scheme has been given
by Fawn Meadows The home builder shall be fully and
solely responsible for such representations.

The information contained herein is intended as a guide.
Neither Fawn Meadows nor its designated Consultant
shall have any liability whatsoever for any defect or
lack of suitability in any of the materials or products
suggested by or required by these guidelines. Fawn
Meadows and its designated Consultant make no
representation or warranties as to the accuracy of
completeness of this information. The enforcement of
these guidelines and interpretation of same shall be at
the sole discretion of Fawn Meadows.

Fawn Meadows reserves the right to revise these
guidelines without notice.
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1.0 Introduction S o

Fawn Meadows Development Inc,’s vision for Fawn Meadows is the creation of a
naturally beautiful haven for homeowners. A neighbourhood with extensive parks
and natural reserves, professional landscaping with mature trees, indigenous plants

and colorful flowers, all enhancing the natural characteristics of the land.

A handsome stone entry gate provides a dramatic sense of arrival in Fawn Meadows.
Its views and peaceful setting, along with neighborhood natural areas and tree-lined
walking pats, create natural beauty and special places where families can enjoy their

leisure time.

Fawn Meadows Development’s vision is also reflected in thoughtful architectural
guidelines which enhance the visual appeal of neighborhood streets and preserve

value,

The intent of these guidelines is to direct proportions, architectural elements and
materials of the neighborhood to present an expression of harmony. The general
architectural theme will encourage homes of traditional styling with thoughtful
attention to detail. Through consistent new home quality, exterior styling and
massing, these architectural guidelines perserve the overall integrity of the
neighborhood: while permitting the flexibility for homes to reflect the unique

preferences and dreams of their owners.




2.0 Design Guidelines

2.1 Siting

Siting should reflect careful consideration of lot characteristics, relationship and orientation. Building
mass, siting and style may be adjusted on a lot to lot basis to enhance the streetscape. Setback may be
increased accordingly.

2.2 Dwelling Unit Size

Houses are to have a consistency of apparent volume, As such, house widths and sizes must relate
logically and proportionately to the lot and adjacent houses. The minimum house width must be
within two feet of the building pocket maximum.

For the estate product the minimum house sizes calculated above grade shall be:

*Bungalow - 1400 sq. ft * 2 storey - 2160 sq. ft
* 1 ¥ Storey - 1900 sq. ft * Bi-level- 1400 sq. ft.

2.3 Corner Lots

Houses on comer lots require special design consideration because of their high visibility.
Bungalows or 1 ¥ storey models are encouraged, however all model types will be considered on the
basis of their unique suitability to these locations.

Flanking side elevations must reflect appropriate wall heights, window placement and detail
treatments consistent with the front elevations.
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Two storey models on comers will require

substantial variation in wall planes. Second floor
should be set back from the vertical plane of the
lower level o provide roof mass between floors.

2.4 Repetition

Similar elevations may not be repeated within two lots of each other or directly across the
street.

Repetitive use of elevations will be monitored to ensure interesting streetscapes. Modification
to elevation treatments may be required accordingly.

2.5 High Visibility, Special Considerations

High visibility rear/side elevations require
special design consideration. Elevations at these
locations must avoid expanses of blank wall
space and corporate attention to detailing

Standard elevarion

Modified for high visibiliry




These high visibility locations
include homes abutting parks and
backing onto public spaces as noted
on the lot plan.

Sandard elevauon Madified for tugh visthility

The rear clevations of Lots backing towards S. Hwy. 770 and Parkland Drive should avoid large
expanses of blank wall space and incorporate appropriate overhangs on all roofs. Homes
designated “W”" on the lot plan will require the siting of a walkout basement mode].

Homes with walkout basement designs must incorporate a
combination of architectural measures to address three storey
appearance in highly visible settings.

These measures include:
* variation in wall planes
* downhill sloping roofs
* dormers
* decks and decorative
posts/columns
* decorative windows

* absen;:;ac::fe blank wall . ; j"—jtrj 11—7}_3? E;‘% r i f
,ﬂ‘"}h‘*‘ el dodd il Bels




2.6 Lot Grading‘ e T —

Lot grading must be in strict conformance with the approved grading plans. Grade variations should be
absorbed within the building mass, to miniiuze steeper slopes and contrast between lots.

All lot plans and stakeouts must be done by the designated surveyor
= to provide consistency in establishing building elevations
throughout the subdivision. The builder is responsible for meeting
the required grade elevations and ensuring drainage patterns are
| -t %= maintained within the property lines to the satisfaction of Parkland

/a

: ! : = “ I County & Fawn Meadows. An approved final grading certificate is a
& | R prerequisite for final inspection and release of security deposit by
; N ©5%.  Fawn Meadows

Retaining walls are the responsibility of the
property owner and must not compromise the
grading design and drainage of the lot. In the
cvent retaining walls are required, such shall be

approved by the Developer prior to construction.

Special attention is to be given the
treatment of exposed concrete
foundation walls. A maximum of 2°6”
of parged concrete will be permitted on
all elevations of the home. Variation in
grade and basement design may require
the cladding material be lowered or
extended to within 2°6” of ground
Jevel,

Front entry steps are to be a maximum of three risers per set in the estate and move-up

product. Where the grade elevation calls for more than three risers, the run must be split.
Exceptions to this requirement may be granted in consideration of unique design and/or
topography. A maximum of four risers per set shall be the standard on the starter homes.




For designated lots, detached garages
should be consistent in style, finish and
color with the design of the house.

Garage pads will be a minimum
20°0™ X 24°0” poured concrete,
provided concurrent with the house

construction. /\, A

The approach to the garage door fron =
the laneway must be paved with ;
paving stone, or other pervious

material approved by Fawn

Meadows.

m
=
2R
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The estate homes must be provided with a double attached garage, constructed concurrently with the home
and located in accordance with the garage location plan. Designs with front drive garages should envelope
the garage within the design of the home to integrate and minimize the garage appearance, while
highlighting the architectural features and mass of the house itself. Garage overhead doors are 10 be
sectional with raised panels. The height between garage overhead door and eave line should be kep 10 2°0”.
Where the design exceeds 2°0”, special treatment is required,

Front driveways and walkways may be constructed of the

following materials:

* concrete paving stone with sand joint, including plain, stamped
or colored concrete

* colored concrete pavers

* paving stone
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In all cases where colored pavers are used, the colors must be expressly approved by Fawn Meadows.

The walkway to a residence from the roadway, curb or driveway must be a minimum of concrete
paving stone, 2°6” in widih. Individual patio paving stones will be permitted. with proper joints and
space fill materials.

2.8 Roofs

Roof slopes will be a minimum of 6/12. The intent of this requirement is to
unify the subdivision by exposing a dominant roof element and to provide

= = ] an overall composition of roofs sloping towards view, increasing the curb
= = = appeal of each individual home.
= - ~ Eave overhangs are to be proportionate to the design of the home but not
HEE Tem #. less than 1°4”. Exception 1o this requirement may be granted in
S ool 8 04 consideration of unique architectural design and detailing.
U5 dit ! :
d C

Facia boards for the homes are to be a minimum of 10”. Soffits
and fascia may be wood or aluminum in a compatible finish.
Eavestrough must be the same color as the fascia.

All furnace and fireplace chimneys must be contained within a
corbeled chase, finished in a style consistent with the home
design. Corbeling shall, at a minimum, consist of two raised
bands (27 x 10” and 27 x 47).

Direct vents for fireplaces should be located out of public view.

i
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2.9 Architectural Treatments and Entries

The general architectural theme will encourage homes in traditional
styling. Front elevation treatments will reflect architectural features that
define entranceways and utilize building components with strong
detailing.

Entrance treatments must incorporate a verandah or covered entry. Where
the design does not Jend itself to this concept, the use of alternate detailing
and feature windows will be considered by Fawn Meadows.
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The use of window and door
surrounds and/or a combination of
battens, trim boards, louvers and
brick or stone will be features on all
homes.

Wood trim details and surrounds must
be in a smooth painted, or clad finish.
A minimum 6 width is encouraged,
but as details and surrounds should be
of appropriate scale, 4” may be

2.10 Exterior Finishes

permitted.
== — —L 1
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* Stucco may be used only with detailing that reflects the
traditional character of the neighborhood,

Fieldstone and River rock may be considered on an
individual basis.

Permitted cladding materials include:

* brick, stone or shale in stacked application
*hardboard siding, prefinished (long life)
*machine applied or trowe] finish stucco*

*stone tile




All trim and masonry details must be returned 24> around corners.

Where columns or posts are
used on the front or highly
visible rear elevations, they
are to be of substantial form,
- 1 ie. to appear load bearing
and solid. The base of such
columns or posts must rest
entirely on the landing or

/' HH N e step beneath. Columns and
h =R X | posts should include suitable
VT T @ ' il step details top and bottom.

N
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ging not 1o exceed 2°6™ on all elevations, lower line of cladding accordingly.

IEhe application of a minimum of 200 sq. ft. of brick or stone will be required for all
st estate home. Brick or stone should be applied in a panel effect. Exceptional
stucco elevations may be exempt from this requirement at the descretion of Fawn
Meadows.,

2.11 Colors

Color schemes with two tones or a contrast are acceptable. Use of a third accent color is required. Colors
will be approved on a Jot by lot basis without repetition on adjacent lots. Color combinations have been
provided in the Appendix B for reference.

2.12 Accessories

A address plaque is required on every house. The plaques shall be
the design and size as supplied by a approved supplier for Fawn
Meadows
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3.0 Fencing

Lots backing onte a common amenity where the rear
property fence is split log or plank will require fencing to
match. Wood screen fencing will be permitted, between
buildings only on these lots.

Fencing on all other lots should be consistent in design
and color with the fencing style established for the
subdivision.

4.0 Accessory Buildings

Where visible from a common or public adjacency, accessory buildings must be consistent in style,
finish and color with the house.

5.0 Construction Activity

Each builder must inspect the condition of curbs, ditches, cunlverts,sidewalks. street lamps perimeter fence,
etc, on or in front of the lot. A written lot inspection report must accompany the application for house plan
approval.

The builder is required to maintain the lot in a clean and orderly fashion during construction. The dumping
or storage of materials on other lots or on common lands is prohibited.

6.0 Approval Process

All applications must include the following information:
a) completed application form
b) one set of working drawings at 1/4” - 1% scale
¢) two copies of the plot plan prepared by Designated Surveyor, at 1:300 scale
d) completed Start Information Form
e¢) lot inspection report
f) color or material samples as may be required

g) signed declarations include structured wiring requirements




These submissions must be made ten days in advance of the desired construction start date. It is not the purpose

of this process to check for compliance with applicable governing statutes and requirements.
Incomplete submissions may be returned without review. The application and plans will be reviewed for

adherance to the guidelines. Modifications may be requested. The original plan and forms will be retained on
file. A copy of the approved house exterior and approved application form will be returned to the builder. Any
changes to approved plans must be approved in writing prior to implementation.

7.0 Final Inspection, Security Deposit Return

To initiate the Final Inspection, the following must be done:

a) Construction completed, exterior completed in accordance with these guidelines and as per the
house plan approval. Accessories installed.

b) Rough grading certificate and approved grading inspection report from Fawn Meadows.
c¢) Watervalve exposed and marked.

d) Sidewalks,road lanes, ditches. gutters and curbs in clean condition

e) Address plaque and mailbox installed

f) Written request to Fawn Meadows to perform the final inspection, (must include grading

certificate and County approval of same). A copy of the final inspection report will then be forwarded to
Fawn Meadows for appropriate action.

8.0 Signage

All informational, directional and showhome signage must be in accordance with signage standards
extablished by Fawn Meadows. All three types of signage shall be consistent in design, color and quality and
must be designed, produced and erected by Fawn Meadows.

The Builders shall be allowed to display one (1) For Sale si gn per lot provided said sign is erected on a
suitable stand and not affixed to the house in any manner either during construction or upon completion of
same.

All For Sale signs must display the Builder’s name, corporate logo (if applicable) and telephone number as a
minimum standard. The For Sale signs must be produced in the Builder’s corporate colors and must be
manufactured by a professional sign company to ensure consistent quality.
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Each For Sale sign must not be larger than 32” x 48" prior to being affixed to the stand.

Subtrade and supplier signage will not be permitted to be displayed on the lof or the house in any
manner, whatsoever. There will be no exception granted in this request.

9.0 Structured Wiring

The TIA/E1A-570-A Residential Telecommunications Cabling Standard was devised in an effort to
standardize cabling infrastructure in the residential environment. A Grade 2 installation meets the
requirements for advanced telccommunication and multimedia services such as high speed
(broadband) Internet access, networking, closed-circuit security monitoring and multi-room video.

The home will have approved cable infrastructure to support the condominium access control and
communication system as well as digital monitoring of utilities.

The purchasers inciusion of the TIA/EIA-570-A Residential Telecommunications Cabling Standard
Installation Grade 2 (structured wiring), as approved by Fawn Meadows, is a condition of the
purchase agreement and the house plan approval for this community. The exact requirements of this
condition will be detailed by Fawn Meadows, or its consultant, at the time of house plan approval.
Purchasers warrant their compliance with this condition through the signing of the Agreement for
Purchase and Sale, submission of signed declaration at time of house plan application, and
acknowledgement of the explicit condition when they obtain their satisfactory final inspection.

10.0 Other

Recreational vehicles and commercial vehicles in excess of 3/4 ton capacity shall not be stored in the
front yard or driveway of any property between the building line and the curb, and if otherwise stored
on the property for not more than 7 days. Longer term storage will be available with in Fawn
Meadows at a designated location.
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Neighborhood Context Plans

Appendix B

Colors
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FAWN MEaDOWS PT.NE & SE4-53-2-W5

CONDENSED SERVICING

DESIGN BRIEF

FiLE: NC-145-1

Prepared by:

Altime Engineering Ltd.

Suite 223, 86 McKenney Avenue
St. Albert, AB T8N 2T7

Phone 780.458-0013

Fax 780.459-1316

Submitted to:

Stephen Fegyverneki, Senior Planner
Planning & Development Services
Parkland County

53109A Hwy 779

Parkland County, AB T7Z1R1

Revised February 24, 2012

ALTIME ENGINEERING LTD.

A PARTNER OF THE NORCAN GROUP INC.
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CORPORATE AUTHORIZATION

This report "Fawn Meadows” Part of NE & SE4-53-2-W5: Condensed Servicing Design Brief was
prepared by Altime Engineering Ltd. for Fawn Meadows Development Inc. The material in it reflects the
judgment of Altime Engineering, in light of the information available at the time of preparation. Any use of
the information by a third party, or any reliance on or decisions made on it, are the responsibility of such
third parties. Altime Engineering accepts no responsibility for damages, if any, suffered by a third party
as a result of decisions made, or actions taken, based upon information contained in the report.

FERMIT TO PRACTICE

ALTIME ENGIEERINB LTD,
Slgnature

b Feb 24,2012
PERMIT NUMBER: P 3479

The Azsecition of Professional Engineers,
Gedlagivts ond Geophyskclet of Alberia

PROFESSIONAL SEAL PERMIT TO PRACTICE
S.R. Andriuk, P. Eng.
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1.0 INTRODUCTION

1.1 PURPOSE

The purpose of this Condensed Servicing Design Brief is to articulate the servicing intent for the
development of Fawn Meadows. This Brief has been prepared in support of an application to
amend policies included within the Parkland County Municipal Development Plan Bylaw No. 37-
2007, Jackfish-Mayatan Area Structure Plan Bylaw No. 41-80 and Land Use Bylaw No. 20-
2009.

Final engineering design will be in accordance with Parkland County standards and subject to
approvals from the County's Engineering Services Department, Alberta Environment and other
applicable approving agencies.

1.2 SUBJECT AREA

The subject property is located in the north-central sector of Parkland County and is located on
the west side of SHY 770 (Range Road 23), south of Highway 16 on land legally described as
Pt. of SE and NE4-53-2-W5 (see Figure 1 - Location Plan). The property is comprised of
approximately 51.0 hectares. The property is bound to the north, west and south by multi-acre
developed parcels; to the east by Secondary Highway 770, with country residential development
beyond and to the east SHWY 770.

Portions of the property have historically been utilized as farm land since the early 1950s. The
current property owner is Fawn Meadows Development Ltd.

Page 5 of1g






FAWN MEADOWS

PT. NE & SE4-53-2-%5

FIGURE 1
LOCATION PLAN

BCALE: N.T.S. Jus€ 2010

ALTIME ENGINEEAING LTD.
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2.0 BACKGROUND

2.1 PROPOSED DEVELOPMENT

Fawn Meadows will be an environmentally friendly residential community and will
feature as the principal land uses 36 single detached residential dwelling units, 24 semi-
detached residential dwelling units, 56 living villas consisting of multiplex dwellings (tri

and four-plex), a 140 unit adult supported independent living complex, a com

munity

centre, recreational vehicle and mini-storage facility, and a convenience store, gas bar

& restaurant.

The entire area will be developed within the context of a bare land condominium, This
development will occur in 3 phases. (See Figure 2-Proposed Phase and Population

Projections)

Fawn Meadows
Figure 2
Proposed Phase and Population Projections

Living Units by Phase:

UNIT TOTALS
Single Semi .
Fhase ! Bowmchied Detached Villa Complex
1 16 0 28 56
2 10 0 28 84
3 10 24 0 0
Total 36 24 56 140
Population by Phase:
UNIT TOTALS
Single
Phase |Detached | Semi Detached Villa | Complex Staff
1 32 0 56 60
2 20 0 56 180
3 20 48 0 0 26
Total 72 48 112 240 26

TOTAL POPULATION: 498 ADULTS
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2.2 TOPOGRAPHY

The topography of the property is varied, with some significant slopes throughout.

A Geotechnical Investigation was completed by Hagstrom Geotechnical Services Ltd and has
been on going from 2004 to 2009. The geotechnical investigation consisted of a field
investigation, laboratory testing, summary of conditions and recommendations relating to site
preparation, grading, utilities, groundwater elevations, slopes and building construction. Further
details regarding the geotechnical investigation can be found in the briefs provided by Hagstrom
Geotechnical Services and Sabatini Geotechnical Services.

2.3 EXISTING INFRASTRUCTURE

In the past Fawn Meadows was pasture land and hay land and therefore had no previous
existing infrastructure.

2.3.1 GROUNDWATER WELLS

A Groundwater Well and Aquifer Assessment completed for the subject property by Stantec
Engineering in March 2009. Two wells were drilled; one as an observation well and one as a
production well. Further details regarding these well can be found in the reports provided by SD
Consulting Group.

3.0 WATER DISTRIBUTION SYSTEM

3.1 GENERAL

Water supply is proposed to be sourced from the groundwater wells. The objective for the
proposed water distribution system will be to provide treated potable water to the development
area in accordance with Alberta Environment guidelines and Parkland County Subdivision
Development Standards.

3.2 DESIGN CRITERIA

The design criteria for the water supply includes for distribution, treatment, pumping and storage
are as follows:

Domestic Water Usage based on 0.378 cubic metres per capita per day

Single Detached Semi Delached Villa Complex Staff Total
Phase 1 12.1 0.0 21.2 15.1 48.4
Phase 2 7.6 0.0 21.2 75.6 104.3
Phase 3 7.6 18.1 0.0 0.0 9.8 2041
Totals 27.2 18.1 42.3 90.7 9.8 188.2
Units are cubic metres

Total Cubic Metres Per day 188.2

Average Cubic Metres Per Minute 0.131

Peak Cubic Metres Per Minute 0.392

3.3 WATER SUPPLY, DISTRIBUTION, TREATMENT AND STORAGE

The water supply system will consist of components to supply, treat, pump and distribute
potable water throughout the development. The water treatment plant will consist of the water
treatment building, water disinfection system and water distribution pumps. There will also be a
metering system and underground storage tanks.
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Water service shall be provided to all dwellings via a community distribution system that is
operational on a year round basis. Water distribution system will be a “Trickle System” which
provides each dwelling with potable water at a rate of 2.27 liters per minute (0.5 gallons per
minute) (720 Imperial gallons per day). Each dwelling will have a cistern and pressure system.
A condominium association shall be incorporated to manage, operate and maintain the water
supply, the water treatment facility and water distribution system. This same condominium
association will also manage, operate and maintain the wastewater collection, wastewater
treatment and treated effluent disposal system. The condominium association will employ a
licensed water and wastewater technician/utility company to operate and maintain both the
water and wastewater systems. The water system shall be designed to the standards set by
Alberta Environment and the County, and constructed at the sole expense of the developer.
(see Figure 3 - Water Servicing and Figure 3A-Water Treatment Site Plan)
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4 0 WASTEWATER SYSTEM

4.1 GENERAL

Wastewater will be accommodated by septic tanks located on each lot. The effluent from each
septic tank will be pumped to a wastewater treatment facility and the treated effluent being
disposed of by soil absorption methods. The wastewater collection system from the dwellings
shall be provided by the developer and installed at the sole expense of the developer. The
wastewater collection system will be the "STEP” system that is Septic Tank Effluent Pumping.
This system comprises of a septic tank which separates the solids and greases from the
effluent, a small submersible pump moves the liquid effluent via small diameter plastic pipes to
the wastewater treatment facility. The wastewater collection system will be designed, located,
and approved in accordance with Provincial and Municipal requirements, and are to be owned
by the condominium association with exclusive use and operating costs being the responsibility
of each dwelling owner.

Prior to subdivision approval, the developer shall provide confirmation that effluent from the Plan
Area will be received by a wastewater treatment facility acceptable to Alberta Environment and
the County. This same condominium association will also manage, operate and maintain the
wastewater collection, wastewater treatment and treated effluent disposal system. The
condominium association will employ a licensed wastewater technician to operate and maintain
the wastewater system.

4.2 DESIGN CRITERIA

The design for the wastewater system is based on the following criteria:

¢ Individual septic tanks located on each lot.

- Scheduled clean out of the septic tanks as required.

« Septic tanks with a storage capacity equal to an average day of wastewater volume.
« The wastewater effluent from the septic tanks will be treated on site. (see Figure 4-
Wastewater Servicing Plan and Figure 4A — Wastewater Treatment Site Plan)
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5.0 STORMWATER MANAGEMENT SYSTEM AND FIRE PROTECTION

5.1 GENERAL

Altime Engineering Ltd. has prepared a preliminary stormwater management report for the
proposed development. The purpose of the report is to present the stormwater drainage
concepts that will form the basis of the drainage plan that will service the community. Storm
water management will be based upon the principle of minimizing the amount of disturbance to
the natural surface drainage patterns and to maximize opportunities for infiltration of storm water
into the sub-soil and near surface aquifer.

Runoff that is collected via drainage swales and roadside ditches will drain to stormwater
detention facilities that will be constructed in the existing low areas of each catchment area.

The development as a whole will be designed such that all runoff up to and including the 1:100
year storm event will be contained on site and discharged at predevelopment rates. However,
the development detention facilities will be designed with appropriately located emergency
spillways. All stormwater management within the Plan Area shall be designed and constructed
to Alberta Environment and County servicing standards.

The post-development stormwater runoff rate from the Plan Area shall be no greater than the
pre-development rate with a quality consistent with Alberta Environment guidelines. Stormwater
management facilities shall be designed to utilize standing water. The stormwater management
facilities shall be constructed at the sole expense of the developer.

5.2 DESIGN CRITERIA

The stormwater management system for Fawn Meadows will be designed in accordance with
Alberta Environment Stormwater Management Guidelines and Parkland County's Subdivision
Development Standards and will generally be comprised of a major (overland) system designed
to convey 1 in 100 year storm runoff.

5.3 FIRE PROTECTION

Fire protection will be provided by using a stormwater wet pond as “fire pond” which is located
on the center of the site and will have a permanent water depth of 2 meters. A dry hydrant and
access point for a tank truck will be provided with sufficient storage to meet minimal fire
standards. (See Figure 5§ - Stormwater Management and Fire Supply Ponds)
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6.0 ROADWAYS AND TRAFFIC FLOW

6.1 GENERAL

Fawn Meadows will be serviced by a hard surface road network. As a gated community, both
entrances will have electronically controlled gates. Access codes for EMS and other service
providers will be provided. The east gate located in the northeast portion of Fawn Meadows will
only be accessible for EMS services or other emergency.

A stone finished metal gate on a remote control system will be constructed upon completion of
the access road at each entrance.

All the internal roads within Fawn Meadows will be constructed to an engineered internal road
standard which includes a 7 metre (23 ft.) hard surfaced top, within a utility and transportation
width of 30 m and 20m. (See Figure 6 Roads and Traffic Flow Plan and Figure 6A-Typical
Road Cross Section)
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Attention: Mr. Stephen Fegyverneki, RPP MCIP
Senior Planner, Planning & Development Services
Dear Sir:

Re: Preliminary Stormwater Management Report — Fawn Meadows
Pt. of NE & SE4-53-2-W5, Parkland County

Enclosed please find a copy of the Preliminary Stormwater Management Report in support of the
proposed subdivision development under Water Act.

Please contact the undersigned should you have any questions or comments pertaining to the
enclosed report.

Yours truly,

ALTIME ENGINEERING LTD.
| Swanature /JR M

Dare . January 30, 2012-
| PERMIT NUMBER: P 3479
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1.0 INTRODUCTION

This report is intended to outline the methodology to develop the on-site drainage and
stormwater management (SWM) system for the proposed subdivision development. This report
presents the design of the site plan and SWM system based on the topographical information
received from Western Topographic Ltd. and visual site observations.

2.0 DESCRIPTION OF STUDY AREA

2.1 LOCATION AND SITE DESCRIPTION

The proposed development “Fawn Meadows” is located on Pt. of SE & NE4-53-2-W5 in
Parkland County. The property is comprised of approximately 51.0 hectares. The subject land is
bound to the north, west and south by agriculture land; to the east by Second Highway 770, with
county residential development beyond and to the east of SHWY 770.

The property is currently used for agriculture and features a significant area of tree cover. The
land has historically been used for forage crop and pasture.

2.2 TOPOGRAPHY AND DRAINAGE

The land at Fawn Meadows is very rolling and features an overall relief of about 20 metres. The
highest point at Fawn Meadows is a ridge located in the southeast of the property. The lowest
elevation in Fawn Meadows is in the southwest corner of the property.

There are five low lying areas in Fawn Meadows. The main feature of each low lying area is a
small forest consisting of a mixture of black poplar, birch and black spruce trees. Surrounding
each low lying area is forest cover. There is no definite drainage pattern across the site.

The soil profile of the site consists of a thin layer of topsoil that ranged from 18 to 67 cm in
depth. Clay lenses of variable thickness and silt lenses are common beneath the topsoil level.
Groundwater was found to be variable throughout the site with none of the sites having a high
water table.

3.0 STORMWATER MANAGEMENT CRITERIA

The criteria used in the design of the proposed subdivision stormwater management follows the
Standards and Guidelines for Municipal Waterworks, Wastewater and Storm Drainage Systems
(January 2006), Storm Water Management Guidelines for the Province of Alberta (January 1999)
and Subdivision Development and Engineering Standards of Parkland County.

4.0 PROPOSED STORMWATER MANAGEMENT STRATEGY

The postdevelopment subject land will increase in impervious area and as a result runoff rate will
be greater than the predevelopment rate. To restrict the runoff flow rate and to maximize
opportunities for infiltration of stormwater into the sub-soil and near surface aquifer, a
Stormwater Management Plan has been prepared. (Please refer to attached Stormwater

P e e e T e e v
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Management Plan). The drainage of the subject site in general is divided into two basins by a
ridge, an east drainage basin and a west drainage basin. The east drainage basin contains
approximately 9.6 hectare of land and drains to an existing wetland in the northeast corner. The
west drainage basin is comprised of 37.4 hectare of land and drains to the southwest.
Constructed wetland ponds and a wet pond with 2m permanent water depth are proposed to
receive the runoff of 1 in 100 year storm event and provide sediment removal treatment to the
stormwater before it is released. The location, size, storage, outlet structure and other details of
the ponds will be determined later in the detailed design.

5.0 EROSION AND SEDIMENT CONTROL

The potential of erosion and sedimentation is high during site preparation and/or construction of
roads and buildings. The storm runoff from the development area will flow overland and in the

road ditches. Erosion and sedimentation control measures need to be put in place to contain the

transport of sediment within the site boundaries during construction activities.

The following measures should be addressed at the time of construction.

1. Silt fences shall be placed as required to contain sediment transport and should be
inspected regularly and any damages repaired.

2. Any disturbed soil surfaces shall be regularly watered to provide dust control.
Watering shall be done daily, if required, by having water trucks on site and carrying
out frequent checks.

3. Construction of a mud mat shall be placed at the site entrance in order to promote
self-cleaning of truck tires when leaving the site.

4. Any piles of dirt or soil stock piled on site during construction for more than 14 days
will be seeded to prevent erosion.

6.0 CONCLUSION AND RECOMMANDATION

It is noted that there is no definite drainage pattern in the subject land. In general two drainage
basins are identified. The east drainage basin drains to an existing wetland, and the west
drainage basin drains to proposed stromwater management ponds for quality and quantity control
before water leaves the site. It is suggested the erosion and sediment control measures as
outlined above be applied during construction period to contain sediments onsite and minimize
adverse effect on the downstream and receiving water bodies.

7.0 DISCLOSURE

This report was prepared for Fawn Meadows subdivision development to provide a storm water
management Plan in Pt. of NE & SE4-53-2-W5,

The services provided by Altime Engineering Ltd. in the preparation of this report were
conducted in a manner consistent with the level of skill ordinarily exercised by members of the
profession currently practicing under similar conditions. No warranty expressed or implied is
made.

Altime Engineering Ltd.
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REPORT TO NorCan Consulting

FOR Groundwater Supply Analysis
ON Fawn Meadows Development (NC-145)
PRINCIPAL CONTACT Frank Florkewich

NorCan Consulting Group

August 2009, REVISED January 2012

SD Consulting Group
796 Cherokee Ave
Saint Paul, MN 55107

Stantec
White Bear Lake, MN 55015

I hereby certify that this report was prepared by me or under my direct supervision and that | am duly
Registered Professional Engineer under the laws of the Province of Alberta.
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FAWN MEADOWS GROUNDWATER SUPPLY ANALYSIS
Introduction
August 2009 REVISED JUNE 2011

1.0 Introduction

Stantec NAWE was retained by Fawn Meadows Development Corporation through NorCan Consulting as
water supply and wastewater consultants. The scope of these services includes the completion of a
groundwater supply analysis in support of an application under the Water Act for a groundwater
diversion license. All revisions to this report were completed by SD Consulting Group.

The purpose of this analysis is to provide information on the capacity of the groundwater aquifer and its
ability to meet the potable water demands of the proposed Fawn Meadows Development. This report
provides information on site characteristics, locations and ownership of local wells, as well as pump test,
water quality and well impact information. Reference materials include the Alberta Environment Water
Well Database, The Parkland County Regional Groundwater Assessment other published geology and
hydrogeology texts and figures.

The proposed development is located south of Highway 16 and west of Highway 43 in Parkland County.
Location maps and property boundaries are provided in Figure 1.1.
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FIGURE 1.1 FAWN MEADOWS LOCATION
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1.1

1.1.1

1.1.2

PROPOSED WATER SUPPLY

Water Demands

Current development plans include 35 single family detached dwellings, 20 semi-detached
dwellings, 56 villa style dwellings, and 140 apartments. As shown in Table 1.1, this equates to
an average daily flow of 177 mslday and an average flow of 0.123 m®>/min. As discussed later
in this report, the production well can produce a sustainable yield of 0.46 m>/min, which is more
than enough to meet the demands of the development and not cause negative impacts to

neighboring wells.

Table 1.1: Water Demands

Unit Type # of Units | Residents Total Water Total Water
/Dwelling | Residents Demand Demand

Per Capita | (m®*/day)
(m*/day)

Detached Dwellings 35 2 70 0.378 26.5

Semi-Detached Dwellings 24 2 48 0.378 18.1

Villa-Style Dwellings 56 2 112 0.378 42.4

Apartment-Style 100 2 200 0.378 75.6

Dwellings 40 1 40 0.378 15.1

Totals 255 - 470 - 177.7

Groundwater Sources

As shown in Figure 1.2, two groundwater wells have been installed on the property:

e Observation Well (AENV ID #1165411) — Installed on June 12, 2008 to a depth of 73.1

feet, the well has a casing diameter of 18 centimeters.

This well installation was

exploratory for preliminary water supply determination. The observation well was used
as an observation well during the 2009 pump testing and will be used as a backup
domestic supply well in the development.

e Production Well 2 (AENV ID# TBD) — Installed on May 13, 2009 to a depth of 84.4 feet,
this well is intended for use as the primary water supply well. This well was installed
with a 26 centimeter casing diameter and was test pumped for 72 hours with a 24 hour

recovery period.

Both wells are installed into the interlayered sandstone and shales of the Horseshoe Formation.
Five separate sandstone units are discharging into the production well casing. The two wells are

244 meters apart.
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2.0 Site Geology and Hydrogeology
2.1 SITE GEOLOGY
2.1.1  Local Surficial Geology

Fawn Meadows is located on the western edge of the Alberta Plains in a landscape
characterized by rolling hills, river terraces, hummocky moraines, and numerous lakes/wetlands.
Surficial geology is dominated by glacial till, lacustrine and outwash deposits from the Wisconsin
Glaciation. Locally, the Fawn Meadows site is on the western edge of a large outwash deposit.
Therefore, surficial materials consist of silt, sand and gravel. Approximately 10-50% of the
surficial deposits consist of sand and gravel. Surficial deposits at Fawn Meadows have an
average thickness of 20 meters over bedrock. Figure 2.1 shows the amount of sand and gravel
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in surficial deposits throughout the county; the location of the proposed Fawn Meadows
development is noted.

10 50
Approximate Location of the Fawn Meadows Development

FIGURE 2.1 PARKLAND COUNTY SAND AND GRAVEL DEPOSITS IN SURFICIAL DEPOSITS
FIGURE SOURCE: PARKLAND COUNTY REGIONAL GROUNDWATER ASSESSMENT

2.1.2  Local Bedrock Geology

According to the Parkland County Regional Groundwater Assessment and the Research Council
of Alberta’s “Hydrogeology of the Wabamun Lake Area”, Fawn Meadows is underlain by the
Edmonton Group, a series of bedrock units consisting of alternating sandstone, siltstone and
shale layers. The first bedrock unit, the Upper Horseshoe Formation is encountered at a depth
of 20 meters and is approximately 80 meters at its thickest point. Below the Upper Horseshoe
Formation, the Middle and Lower Horseshoe formations are encountered to a depth of
approximately 300-500 meters below ground surface. The Bearspaw Formation is encountered
below the Horseshoe and is the lowest bedrock unit typically studied in the area. A Parkland
County bedrock map is provided in Figure 2.2.
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FIGURE 2.2 PARKLAND COUNTY BEDROCK GEOLOGY
FIGURE SOURCE: PARKLAND COUNTY REGIONAL GROUNDWATER ASSESSMENT

2.2 SITE HYDROGEOLOGY

Drinking water at Fawn Meadows will be provided by the Horseshoe Canyon Aquifer, which
consists of three distinct bedrock formations. The upper, middle and lower Horseshoe Canyon
Aquifers are the porous and permeable parts of the formation. The source aquifer consists of
alternating layers of porous sandstone and impermeably shale/siltstone. Well casings typically
intersect several sandstone layers that provide potable water and the entire system functions as
a leaky confined aquifer. These aquifers are encountered at depths between 20-300 meters
below ground surface and this aquifer is the most common bedrock aquifer in this region of
Parkland County.

According to the Parkland County Regional Groundwater Assessment, the aquifer
recharge/discharge for the Horseshoe Canyon formations, and the surficial deposits, discharge
from the bedrock occurs over and area smaller than 10% of the County. Figure 2.3 shows the
recharge and discharge areas for the Upper Horseshoe Canyon Aquifer.
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3.0 Well Survey

According to the Parkland County Regional Groundwater Assessment, of the 3,107 recorded water wells
in the county, 1,617 were defined as being constructed in the bedrock aquifer. Of these bedrock wells,
640 are located in the Upper Horseshoe Canyon Aquifer, 485 in the Middle Horseshoe Canyon Aquifer
and 79 in the Lower Horseshoe Canyon Aquifer.

The Alberta Environment Well Database has been utilized to identify wells drilled within a 1 km radius of
the well for the proposed Fawn Meadows Development. Field verification has not been completed so it
is likely that not all of these wells are in use. Figure 3.1 shows the general location of wells within this
radius. Table 3.1 summarizes the data on the known wells within this area. Individual water well drilling
reports and maps are located in Appendix A of this report. Exact well locations will not be known until
field verification. However, approximate well locations are provided for reference to the production
well.
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TABLE 3.1 NEIGHBORING WELL LOCATION DATA
: A Date (DD Original Non-
Owner's Name Well ID Legal Land Location MM YY) Well Depth Pumping Water Level

Onyschuk, Andy 0351132 NW-04-53-02-W5 18 05 1990 210 36
Enders, Dave 0352280 SW-03-53-02-W5 02 08 1990 280 60
Franks, Gary 0353715 SW-03-53-02-W5 12 09 1990 260 65
Enders, Dave 0363257 SW-03-53-02-W5 15051989 215 60
Chaput, Ralph 0365507 SW-03-53-02-W5 1106 1992 260 59
Taylor, Robert 0365688 NW-03-53-02-W5 17 07 1992 205 48
Hawkins, Doug 0366255 SW-03-53-02-W5 18 08 1992 242 43
Chubaty, Mike 0368748 SW-03-53-02-W5 13111592 240 63
Enders, Dave 0380523 SW-03-53-02-W5 1403 1994 240 70
Bleker, Ernie, Ir. 0418277 SW-03-53-02-W5 04 10 1995 319 99
Carvel Dev 0459689 04-03-53-02-W5 2506 1579 220 65.4
Stecyck, Fred 0459702 SW-03-53-02-W5 30031971 190 54
Bleker, Ernie 0459710 SW-03-53-02-W5 1106 1980 256 5
Enders, Dave 0459713 SW-03-53-02-W5 281115989 285 55
Scott, Bertha 0459723 13-03-53-02-W5 07121983 120 15
McDonald, Evan 0459734 12-03-53-02-W5 18 08 1983 220 40
Adams, Jack 0459744 SW-04-53-02-W5 2308 1985 198 75
Bell, Jack 0459745 12-04-53-02-W5 1708 1981 240 147
Turlock, S. 0459747 NW-04-53-02-W5 26 051967 170 18
Solar, Const 0459748 14-04-53-02-W5 26 091976 120 19
Wasylyshyn, Steve 0459749 NW-04-53-02-W5 17 08 1963 124 32
Enders, Dave/CDK Consf 0466661 SW-03-53-02-W5 1008 1994 260 65
Enders, Dave 0467926 SW-03-53-02-W5 2609 1995 240 40
Shenfield, Tim 0494989 SW-03-53-02-W5 06 05 1999 220 85
Bates, Gerlad 0495847 SW-03-53-02-W5 13101999 220 42,1
Willow Peak Homes 0496508 SW-03-53-02-W5 14 07 2000 265 42.2
Mercier, Ron 1165150 03-03-53-02-W5 2102 2002 240 77.7
Ostermayer, Craig & Pat] 1165151 NW-04-53-02-W5 18 05 2003 140 32.48
Phillps, Ross and Sarah 1495171 05-03-053-02-W5 21 06 2005 320 72.08
Taylor, Trudy 1715041 12-03-53-02-W5 26 02 2003 195 20.013

1. Standard units are used as they are specified on all well logs

4.0 Pumping Test and Water Level Monitoring

4.1 TESTING PROCEDURES

Two pump tests have been completed at the Fawn Meadows Development. The first test occurred in
the Observation Well on June 24", 2008 and the well was pumped for 26 hours until steady state
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conditions were reached. Recovery in the well was monitored over an 18 hour period before monitoring
equipment was removed from the well. Only one well had been installed at this time, so this test was
completed as a single well aquifer test.

Following the installation of the Production Well in May of 2009, a second pump test was completed on
May 21, 2009. The production well was pumped for 72 hours and the first well was monitored as an
observation well. Recovery was monitored in both wells over a 24 hour period. The water well drilling
report for both wells is provided in Appendix B, and the pump testing field reports are located in
Appendix C of this report. All test monitoring was completed at intervals specified in the Alberta

Groundwater Evaluation Guidelines.
4.2 AQUIFER PARAMETERS

Table 4.1 summarizes the results of the tests performed. All hydraulic parameters have been calculated
utilizing the computer software AQTESOLV v4.5.

TaBLE4.1 AQUIFER PARAMETERS
Discharge 1 :
Length of Analytical A 2 s Observation
Well Rate Transmissivity(m“/d) | Storativity
Test (hrs) EYres Procedure Well?
{m*/min)
Observation 26 0.113 Hantush 14.67 NA® No
Production 72 0.227 Hantush 26.05 .0008714 Yes
Theis 26.05 .0008712 Yes

1 - Unable to calculate storativity without observation wells

Using the equation T = KB, the hydraulic conductivity of the groundwater aquifer was calculated. Using
a T value of 26.05 and a saturated thickness of 72 meters, the hydraulic conductivity is calculated to be
0.361 m/day, or 0.000004183 m/sec. This is consistent with textbook values for sandstone aquifers (3
x10-10 - 6 x 10-10), so it appears to be appropriate for this analysis.

4.2.1 Sustainable Yield

The theoretical long-term safe yield (Qy) of the production well has been calculated using the
Farvolden Method and the results of the aquifer testing. The equations and calculations using
this method are shown below.

Equation 4.1 Farvolden Method
Qz0=(0.68) x Tx Hx (0.7)
H = Distance from top of aquifer to the pre pumping water level

T = Transmissivity

Using the Farvolden Method, a Qg of 0.460 m?/min is calculated as the safe yield. As
mentioned previously, the new development will require a peak flow of approximately 0.30
m?/min. Based upon the results of this analysis, the production well has the ability (with
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4.2.2

adequate pump capacity) to support a flow of 0.460 m*/min and meet the demands of the
new development. If additional water supply is needed, the observation well will serve as the
backup production well.

Radius of Influence Modeling (Well Impact Assessment)

The radius of influence of the production well was modeled using the Theis Distance Drawdown
Method. Pumping rate, transmissivity, and storativity were all utilized in the software to
estimate the extent of the affected area. Using this data, the predicted radius of influence is
1038 meters from the Production well. However, past a distance of 234 meters, drawdown is
minimal (<1.5 meters) and will not unreasonably interfere with neighboring groundwater
supplies.

On Figure 4.1, the radius of influence has been broken down into three zones: major, minor and
minimal impact areas. The major impact area consist of drawdown greater than 1.5 meters is
contained within the property boundaries to a distance of 234 meters from the production
well. The minor impact area shows an estimated drawdown of 1.5 meters or less and the
minimal impact area consists of impact less than 0.2 meters and extends to a distance of
1038.15 meters, and which aquifer impact is predicted. Graphically, this is shown as a circle in
Figure 4.1. Realistically, the radius of impact is an elongated circle in the direction of
groundwater flow, which is generally northwest to southeast in the Horseshoe Aquifer.
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Minimal Impact Area (<0.2 m Drawdown)

1

FIGURE4.1  FAWN MEADOWS MAJOR AND MINOR WELL IMPACT AREAS
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Pumping Water Table

Observation Well
\ L 244 m | Distance to No Impact - 1038 m N
\

" ~Radius of Influence +450 m

=111.70 m Static Water Level

LEGEND:

Glacial Till
(Clay, Sand, Rocks)

Sandstone {Pervious)

Shale (Impervious)

Groundwater
Flow Direction

4 57.60 m Maximum Pumping Elevation

i il

85,34 m Well Depth

FIGURE 4.2 FAWN MEADOWS WELL CROSS SECTION

5.0 Water Quality Assessment

Water samples were taken from the production wells immediately before completion of the pump test
at 72 hours. These samples were analyzed by Kaizen Labs for routine heavy metals and bacterial
content. Lab reports are provided in Appendix D of this report. Groundwater quality from the
production well is consistent with the Horseshoe Formation.

Water quality results indicate levels of sodium and total dissolved soils (TDS) that exceed Canadian
Drinking Water Quality Standards. Groundwater is classified as sodium- bicarbonate water with high
levels of sodium, TDS, and in some cases (not for this project), sulfate. Water treatment will likely be
necessary to bring TDS levels down to potable standards.

11
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6.0

Conclusions

Two wells have been installed and pump tested at the proposed Fawn Meadows Development. The
following conclusions summarize the results of the well installation and pump testing:

7.0

The new development will require a peak flow of approximately 0.123 m*/min  According to
this study, well #2 has the ability to support a flow of 0.46 m*/min and meet the demands of the
development.

The predicted radius of influence is 1038 meters from the production well. However, past a
distance of 244 meters, drawdown is minimal (<1.5 m). For example, the maximum impact
predicted for the nearest wells east of Highway 770 is less than 0.2 meters of drawdown.

The average flow from the development will be approximately 0.123 m®/min(27 igpm).
Considering that the pump test was completed at a rate of 0.22 m*/min (49 ipgm), the average
pumping rate will have considerably less impact than observed in Figure 4.1. It is likely that at
low pumping rates, the impact will be limited to the boundaries of the project. In addition, all
modeling assumed consistent pumping conditions. In reality, the well will be pumped
intermittently to feed water storage and treatment facilities. The pumps will not consistently
run as they did during the pump testing.

Groundwater usage will be further limited by the reuse of stormwater for domestic irrigation
and fire protection. Groundwater will not be used for domestic irrigation. Stormwater will be
harvested from roofs and collected in storage tanks to feed domestic irrigation in the summer
and maintain a dead storage for fire protection via a sprinkler system. Refer to the Fawn
Meadows Integrated Water Management Plan for further information on the water savings.

Aquifer testing and analysis indicate that a diversion of 190 m*/day (0.13 m?/min) is sustainable
and will not unreasonably interfere with neighboring groundwater supplies.

Water quality results indicate values of sodium and total dissolved solids in exceedance of
Canadian Drinking Water Quality Standards. Water treatment will be necessary before use as
potable water.

Closure

This report presents results of the Hydrogeologic Investigation at the Fawn Meadows Development and
is intended for presentation to Parkland County and Alberta Environment for a groundwater diversion
license pursuant to the Alberta Water Act.

12
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This report also incorporates field data collected by others and this information is assumed to be
accurate for the purposes of this report. This work was carried out using commonly accepted
hydrogeologic practices and no other warranty is made as to these professional services. Any third party
use of this report, or decisions made based upon it, are the responsibility of such third parties. Stantec
accepts no responsibility for damages, if any, suffered by third parties as a result of decisions made
based on this report.

13
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Appendix A

Water Well Map and Drilling Reports

14
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Water Well Report

A
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Environment

responsibility for its accuracy.

Water Well Drilling Report

The data contained in this report is supplied by the Driller. The province disclaims

Page 1 of 2

[Wel 1.D. 1165150
Map Verified, Map

Date Reporl

Received: 2006/10/25
Measurements: \mperial

1. Contractor & Well Owner Information

2. Well Location

iCompany Name: Drilling Company Approval No.:} 1/4 or Sec Twp Rge Weslo
CALIBRE DRILLING LTD, 128944 LSD M
Mailing Address: City or Town' Postal Code; 03 03 053 02 5
SPRUCE GROVE ALBERTA Location in Quarter
BOX 4083 CANADA T7X 3B3 FT fom N Bounda
'WellOwner's Name: Well Location Identifier: FT from E Bounda
MERCIER, RON LAKE COUNTRY PROPERTIES Lot Block Plan
P.O. Box Number: Mailing Address: Postal Code: 10 3 8020386
SITE 218 RR 1 BOX 27 TOE OHO \Well Elev: How Obtain:
City: Province: Country: FT Not Obtain
[CARVEL AB CA 6. Well Yield
3. Drilling Information Test Date Start Time:
Type of Work: New Well Proposed well use: |(yyyy/mm/dd):
Reclaimed Well Domestic 2002/02/21 11:00 AM
Date Reclaimed: Materials Used: Unknown IAnticipated Water  [Test Method: Air
Method of Drilling: Rolary Requirements/day  [Non pumping 77789 FT
Flowing Well: No Rate: Gallons 500 Gallons ftatic level:
Gas Present: No Qil Present: No Rate of water 10
4. Formation Log I5. Well Completion e akoval SallonsMin
Depth Date Completed epth of 140052 FT
om [Date Started(yyyy/mm/dd): (yyyy/mmidd): ump intake:
lground Lithology Description 2002/02/20 2002/02/21 \A;"z:jtil}level at 11AFT
1?::{') Well Depth: 240 FT :Z:]c;'f:sole Diameler 8.75 imiog:
62 Brownish Yellow Till Casing Type: Plastic Liner Type: Plastic ?lst_ancte fam tgp of :9‘585
71 Brown Fine Grained Sand Size OD: 6 Inches Size OD: 4.5 Inches Jrd to groun nenhes
?gz S:’ownish Ye!!ow Till Wall Thickness: 0 39 Wall Thickness: 0.237 f)eplh To water level (feel)
ue Gray Till finches Inches )
151 Gray Medium Grained Sand " t 190 FT [Top: 185 FT Bottomn: DrawdownE;:;ﬁgsngg Recove
150 Dark Gray Clay aifom. a 40 FT i R
166 Dark Gray Shale Perforations Perforations Size: 1:00 125.689
177 Medium Grained Sandstone from: 194 FT to: 233 FT 0.062 Inches x 12 Inches 200 116.831
184 Light Gray Shale rom; FT to: FT Inches x Inches 3;00 108 858
188 Medium Grained Sandstone rom: FT to: FT Inches x Inches 200 104 364
194 Green Shale erforated by: Saw 500 9977
bo7 Light Gray_Shale ealf Bentonite Chlpsrl‘ablels. 800 95.407
216 Medium Grained Sandstone Lo g Rl fo:190.F4 7:00 92.159
224 Green Shale Ieal' L iknown . : :
: 8:00 90,453
533 Mediom Grained Sandel rom: FT o FT :
edium Grained Sandstone eal Unknown 9:00 88.615
240 Green Shale rom: FT to: FT 10:00 87.041
IScreen Type: Unknown Screen ID: Inches 12:00 84.35
from: FT to: FT Slot Size: Inches 14:00 82.808
[Screen Type: Unknown Screen ID: Inches 16:00 81.496
from: FT to: FT Slol Size: Inches 20:00 80.479
IScreen Installation Method: Unknown 25:00 79.626
Fittings 30:00 78.707
Top: Unknown Bottom: Unknown 35:00 78.248
iPack: Unknown 40:00 78.051
Grain Size: Amount. Unknown 50:00 77.822
Geophysical Log Taken: 60:00 77789
Relained on Files: 7500 57 789
Additional Test and/or Pump Dala 90:00 77 789
Chemistries taken By Driller: No >
Held: Documents Held: fis g0 78
- ) 120:00 77.789

Pilless Adapter Type:
Orop Pipe Type.
Length: FT

Diameter: Inches

Total Drawdown: 53.379 FT
If water removal was less than 2 hd

Comments:

AIR TEST 10 GPM @ 39.98 METERS. SEAL -
BENTONITE PRODUCT & CUTTINGS BOREHOLE
DIAMETER - 8.75" & 4.875" ANTICIPATED
REQUIREMENT PER DAY - 300 TO 500 GALLONS

uration, reason why"

Recommended pumping rate: 7
{Gallons/Min
IRecommended pump intake:

7. Contractor Certification

137.795 FT

LY P

T el wfn

PYARIDW PR LTy

Type Pump Installed
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Environment

Water Well Drilling Report

The data contained in this repor is supplied by the Driller. The province disclaims

responsibility for its accuracy.

Page 1 of 2
Well | D.: 1165151
Map Verified. Not Verified
Date Report
Received: 2006/10/25
Measuremenls. Imperial

1. Contractor & Well Owner Information

2. Well Location

PRODUCT & CUTTINGS

IR TEST 12 GPM @ 18 METERS , 25 GPM @ 30
METERS. 115’ - 121' HARD MG SS BOREHOLE
DIAMETER - 8.75" & 4.875" SEAL - BENTONITE

Company Name: Drilling Company Approval No.:} 1/4 or Sec Twp Rge Westof
ICALIBRE DRILLING LTD, 128944 LSD M
[Mailing Address: City or Town: Postal Code: NW 04 053 02 5
SPRUCE GROVE ALBERTA Location in Quarter
BOA-4053 CANADA TisA8 FT from N Boundary
WellOwner's Name: Welil Location Identifier: FT from E Boundary
IOSTERMAYER, CRAIG & PAT Lot Block Plan
P.O. Box Number: Mailing Address: Postal Code:
SITE 270 RR 2 BOX 25 T7Z 1X2 \Well Elev: How Obtain:
City: Province: Country FT Not Obtain
ISTONY PLAIN CA 5. Well Yield
3. Drilling Information Test Date Slart Time:
Type of Work: New Well Proposed well use:  |(yyyy/mm/dd):
Reclaimed Well Domestlic [2003/05/18 7:55 PM
Date Reclaimed: Malerials Used: Unknown lAnticipated Water  [Test Method: Air
IMethaod of Drilling: Rotary Requirements/day [Non pumping 3248 FT
Flowing Well: No Rale: Gallons Gallons [static level:
iGas Present: No Qil Present: No Rale of waler 12
4. Formation Log Is. Well Completion pemoval: Gallona/Min
iDepth o) . Date Completed epth ‘OT ‘ 59.055 FT
e om ate Started(yyyy/mm/dd): (yyyy/mmidd): ump intake:
oround Lithology Description  [2003/05/18 2003/05/18 B
(?;:ll) \Well Depth: 140 FT ]I?g;e:sole Biameler 235 gmping,
19 Brownish Yellow Clay iCasing Type: Plastic Liner Type: Plastic lsliancte from tgp of ?7’259
83 Blue Gray Clay Size OD: 6 Inches Size OD: 4.5 Inches QVZ:.]g b nehes
101 Blue Gray Till Wall Thickness: 0.39 Wall Thickness: 0.237 bepth To water level (feel)
108 Green Shale Inches 1nche1soo - Elapsed Time
111 Fine Grained Sandstone ‘ op. Bottomn: H =
T s Bottom at: 105 FT Lr 4OFET Drawdown Mtntg%%Sec R‘ieé:%gry
115 Fine Grained Sandsione Perforations Perforations Size: 1:00 42.028
121 See Comments Sandstone from: 111 FT to: 140 FT 0.125 Inches x 12 Inches 2:00 39 862
124 Coarse Grained Sandslone rom: FT to: FT Inches x Inches 300 30,14
127 Greenish Gray Shale rom; FT to: FT Inches x Inches 200 37959
131 Light Gray _Shale Perforated by: Saw 5.:00 =757
140 Coarse Grained Sandstone [eat: g?:r_‘;""“e Chlpsf‘l’able{scsr — 500 36,745
trofm. 5
Seal: Unknown 7:00 36.45
from: FT lo: FT 8:00 36.122
Seal: Unknown 9:00 35.827
rom: FT to; FT 10:00 35.663
creen Type: Unknown Screen ID: Inches 12:00 354
rom: FT _ lo: FT Slol Size: Inches 14:00 35.105
creen Type: Unknown Screen ID: Inches 16:00 34.875
rom. FT to. FT Slot Size: Inches 20:00 34,613
[Screen Installation Method: Unknown 25:00 34.35
Fittings 30:00 34,121
Top: Unknown Bottom; Unknown 35:00 33.057
Pack: Unknown 40°00 33.825
iGrain Size: Amount: Unknown 50-00 33.620
Geophysical Log Taken: 60:00 32.48
§§ﬁ?i” = Io ’rr] FItIES:df Pump Dat et L
itional Test and/or Pump Data -
Chemislries laken By Driller: No 19:59000 gg:g
Held: Documents Held: - -
Pilless Adapler Type: Ll 9244
Drop Pipe Type: . Total Drawdown: 15.846 FT
Length: FT ' Diameter: Inches Ifwai_er removal was less than 2 hrr
Eoniments uration, reason why:

Recommended pumping rate: 10
Gailons/Min
Recommended pump intake:

7. Contractor Certification

82.021 FT

YT N P ——

PAMAY ORI KA Em

R R

IType Pump Installed

o RN Va¥aVal
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— Well 1.D.: 0351132
A Water Well Drilling Report Map Verified:  Nol Verified
@ The data contained in this report is supplied by the Driller. The province disclaims ~ |Date Report 1990/06/19
& Alberta responsibility for its accuracy Received: )
Ernvironment Measurements: Imperial
1. Contractor & Well Owner Information 2. Well Location
ICompany Name: Drilling Company Approval No.:| 1/4or Sec Twp Rge Weslof
MAR-WAYNE WATER WELL DRILLING SERVICES LTD. 118900 LSD M
Mailing Address: City or Town: Postal Code: NW 04 053 02 5
BOX 4, SITE5, RR 1 CALAHOO AB CA TOG 0JO Location in Quarter
WellOwner's Name: Well Location Identifier O0FT from Boundary
IONYSCHUK, ANDY 0FT from Boundaryj
P.O. Box Number: Mailing Address: Postal Code: Lot Block Plan
RR1 CARVEL TOE 0HO
iCity: Province: Country: Well Elev: How Obtain:
FT Not Obtain
3. Drilling Information . Well Yield
Type of Work: New Well Proposed well use: [Tesl Date Start Time:
Reclaimed Well Domestic (yyyy/mm/dd):
Date Reclaimed: Materials Used: Anticipated Water  [1990/05/18 11:00 AM
Method of Drilling: Rotary Requirements/day [Test Method: Air
Flowing Well: No Rate: Gallons 0 Gallons Non pumping 36 FT
(Gas Present: Qil Present: tatic level:
: I N Rate of water 8
g;, Fu?rmatlon Log 5. Well Completion e kil Gallons/Min
ﬁoﬁl Dale Started(yyyyimm/dd): (= 0 ,ﬂ g'), Depth of OFT
ground Lithology Description  |1990/05/16 1990/05/18 umpintake:
level Borehole Diameter 0 Water level at 140 FT
feel) Well Depth: 210 FT [Fichies : lend of
- o : - - - umping:
17 Brown Silt Casing Type: Plastic Liner Type: Plastic -
28 Gray Clay Size OD: 6 Inches Size OD: 4.5 Inches ?:;‘Iﬁgﬁi gf;’l‘”‘]‘;p afinenes
L =halE Wall Thickness: 0 Inches Wall Thickness:10.25 evel:
he Green Shale Inches Depth To water level (feet)
145 Gray Shale ottom at: 160 ET op: 156 FT Bottom: Elapsed Time
155 Gray Sandstone 10FT Drawdown Minutes:Sec Recovery

168 Green Shale

Perforations

from: 0FTto: O FT

190 Fractured Shale
201 Gray Sandslone
210 Shale

rom: OFTto: OFT

rom: 168 FT to: 210 FT

Perforations Size:

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

Total Drawdown: 104 FT
|if water removal was less than 2 hr]
duration, reason why:

htto://www telusgeomatics.com/tepub/ag water/menu/drillingreport.asn?wellid=0351132

Perforated by: Other

[Seal: Shale Trap

from: 0 FT lo: 160 FT Recommended pumping rate: 8

Seal: Gallons/Min

F‘;g}f 0FT to: OFT Recommended pump intake: 0 FT
rom: 0 FT to: 0 FT Tﬂ‘r’:pp;‘yrgg,'”sm"ed

Ecreen Type: Screen ID: 0 Inches Pump Modél:
om:OFT to:0FT Slot Size: 0 Inches P

Screen Type: Screen ID: 0 Inches lAny further pumptest information?

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

Screen Installation Method:

Fittings

Top: Botlom:

Pack:

Grain Size: Amount: D

Retained on Files:

Geophysical Log Taken:

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

Held: 1 Documents Held: 2
Pitless Adapter Type:

Drop Pipe Type:

Length: FT Diameler: Inches
Comments;

7. Contractor Certification

Driller's Name:

- PP N P

UNKNOWN DRILLER

nE?

7/1/2009
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R Well 1.D 0352280
A Water Well Drilling Report Map Verified:  Map
@ The dala contained in this report is supplied by the Driller. The province disclaims ~ |Dal€ Report 1990/10/16
} Alberta respensibitity for its accuracy. Received: )
Environmernt Measurements: Imperial
1. Contractor & Well Owner Information 2. Well Location
iCompany Name: Drilling Company Approval No.:.} 1/4 or Sec Twp Rge Westof
D&D WATER WELL DRILLING & SERVICING LTD. 96030 LSD M
[Mailing Address: City or Town: Postal Code: SW 03 053 02 5
BOX 12, SITE 502, RR 5 STONY PLAIN AB CA T7Z 1X5 Location in Quarter
WellOwner's Name: Well Location Identifier: OFT from Boundaryf
ENDERS, DAVE OFT from Boundary
P.O. Box Number: Mailing Address: Poslal Code: Lot Block Plan
RR2, CARVEL 6 6
City: Province: Country: Well Elev: How Oblain:
E Not Obtain
3. Drilling Information [6. Well Yield
Type of Work: New Well Proposed well use: [Test Date Starl Time:
Reclaimed Well Domestic (yyyy/mm/dd):
Date Reclaimed: Materials Used: lAnticipated Water ~ |1980/08/02 11:00 AM
IMethod of Drilling: Rotary Requirements/day [Test Method: Air
Flowing Well: No Rale: Gallons 0 Gallons Non pumping 60 FT
Gas Present: Qil Present: static Icfevel: -
& % ate of water 1
g; Ft:rmatlon Log |5. Well Completion —— ol Eslionsiiia
or‘:‘ Date Started(yyyy/mmidd): o ,g o) Depth of OFT
round Lithology Description 1990/08/01 1990/08/02 ump intake:
level Borehole Diameter 0 Water level at 160 FT
(feet) \Well Depth: 280 FT Inches ) end of
138 Yellow Cla Casing Type: Plastic Liner Type: Plastic umping:
128 Blue Silty Clay Size OD; 6 Inches Size OD 4.5 Inches D'i‘ﬁg‘f} L eLinches
133 Green Sandy Shale \Wall Thickness; 0.37 Wall Thickness: 0.248 level:
139 Gray Sandy Shale inches Inches =
141 Green Sandy Shale ottom at: 156 FT ITop: 154 FT Bottom: Depth g&;ﬂg?ﬁ:ﬁl (feet)
164 Green Shale : 280 FT : Drawdown Minutes:Sec Recovery
169 Sandstone Perforations Perforations Size: Total Drawdown: 100 FT
178 Green Shale rom: 150 FT lo: 275 FT 0.062 Inches x 10 Inches [ \water removal was less than 2 hi
180 Sandstone rom: O FT to: O FT 0 Inches x 0 Inches duration, reason why:
209 Green Shale rom: OFT to: O FT 0 Inches x 0 Inches
515 Sandsione erforated by: Olher
519 Gray Shale eal: Shale Trap
29 Sa{ndstone ‘[‘;ra‘}f OFT to: 156 FT Recommended pumping rale: 0
235 Gray Shale ' Gallons/Min
243 Sa):ldstone Ezgif kL e QFT Recommended pump inlake: 0 FT
247 Gray Shale from: 0 FT to: OFT -Drt‘:: P_Flmg‘lnstailed
253 Sandstone {Screen Type: Screen ID: 0 Inches lPumS Myopdél‘
267 Green_Shale rom: OFT  to:OFT Slot Size: 0 Inches . ’
274 Sandstone Ic : - H.P.: : -
Screen Type: Screen ID: 0 Inches Any further pumptes! information?
280 Green Shale rom: OFT  to: OFT Slot Size: 0 Inches
IScreen Installation Method:
Fittings
[Top: Botlom:
Pack:
(Grain Size: Amount: 0
Geophysical Log Taken:
Retained on Files:
IAdditional Test and/or Pump Dalta
Chemislries taken By Driller: No
Held: 0 Documents Held: 1
Pitless Adapter Type:
Drop Pipe Type:
Length: FT Diameter: Inches
IComments:
\Well located in Lake Country Estates.
7. Contractor Certification
Driller's Name: UNKNOWN DRILLER
P T L SIS PR | PR VIT A AT 4

http://www.telusgeomatics.com/tgpub/ag water/menu/drillingreport.asp?wellid=0352280 7/1/2009



Water Well Report

A
}e“""‘m

Ervironment

Water Well Drilling Report

The data contained in this report is supplied by the Driller. The province disclaims

responsibility for its accuracy.

Page 1 of 2
Well I.D.: 0365507
Map Verified: Map
Date Report
Rpisiad: 1992/08/06
Measurements: Imperial

1. Contractor & Well Owner Information

2. Well Location

(Company Name:

Drilling Company Approval No.:

1/4or Sec Twp Rge Westof

http://www.telusgeomatics.com/tgpub/ag water/menu/drillingreport.asp?wellid=0365507

MAR-WAYNE WATER WELL DRILLING SERVICES LTD. 118900 LSD M
qMailing Address: City or Town: Poslal Code: SW 03 053 02 5
BOX 4, SITE5, RR 1 CALAHOO AB CA T0G 0JO Location in Quarter
ellOwner's Name: Well Localion Identifier: 0FT from Boundaryf
ICHAPUT, RALPH 0FT from Boundary
P.O. Box Number: Mailing Address: Postal Code: Lot Block Plan
LAKE COUNTRY ESTATES, o 4
CARVEL \Well Elev: How Obtain:
City: Province: Country: FT Not Obtain
e : 6. Well Yield
3. Drilling Information Test Date Start Time:
Type of Work: New Well Proposed well use: |(yyyy/mm/dd):
Reclaimed Well Domestic 1992/06/11 11:00 AM
Date Reclaimed: Materials Used: Anticipated Water  [Test Method: Air
{Method of Drilling: Rolary Requirements/day [Non pumping 59 FT
Flowing Well: No Rate: Gallons 0 Gallons fslatic level:
Gas Present: No Qil Present: No Rale of water 9 _
4. Formation Log Is. Well Completion removal: Gallons/Min
Depth Date Completed eptls of 1HET
o iDate Slarted({yyyy/mm/dd): (yyyy/mm/dd): ump intake:
ground Lithology Description  |1992/06/10 1992/06/11 A et w8 Fl
- - r
3;::1]) Well Depth: 260 FT ﬁc&gegsole Diameter: 0 umping:
23 Brown Silty Clay Casing Type: Plastic Liner Type: Plastic Dls;tirajnctz fr?g:;gp of Inches
25 Gray Silty Clay [Size OD: 6 Inches ISize OD: 4.5 Inches #evel:g g
(s L .S'“y Giay Wall Thickness: 0.5 inches Wall Thickness: 0.25 Depth To water level (feel)
125 Gray Silty Clay Inches Elapsed Time
= Cravel Bottom at: 197 FT op: 191 FT Bottom: | prawdown Minutes:Sec Recovery
135 GC'HY S e Pg?fFTt' = Total Drawdown: 67 FT
reen Shale erforatio orations Size: fwa 1 less than 2
1566 Gray Shale rom: 200 FT to: 260 FT  0.062 Inches x 1 Inches m::a:tii;r?:aos\fn \Crv.'ra;.ess an 2 hr
162 Gray Sandslone rom; 0 FT to: OFT 0 Inches x 0 Inches ' '
170 Green Shale rom: 0 FT to: OFT 0 Inches x 0 Inches
193 Fractured Shale Perforated by: Saw _
197 Green Shale t:eal.: Shale Trap & Bentonite . Recommended pumping rate: 9
208 Greenish Gray Shale ,E"g:j QET to: 194 FT Gallons/Min
cdl. i .
213 Gray Sandsione Fom: OFT to OFT [E{?commended pump intake: 160
(224 Green Shale Seal:
239 Gray Sandstone I!mm: OFT to: 0FT Type F’Tump Installed
: . Pum :
253 Shale Screen Type: Screen ID: 0 Inches Pumg Myopdeel'
57 Gray Sandstone from: 0FT_ to: O FT Slot Size: 0 Inches HP - '
200 shale Screen Type: Screen ID: 0 Inches Any further pumptest information?
from: 0 FT  lo:OFT Slot Size: 0 Inches
IScreen Installation Method:
Fittings
Top: Bottom:
Pack:
Grain Size: Amount:

Geophysical Log Taken:
Retained on Files:

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

Held: 0 Documents Held: 1
Pitless Adapler Type:

Drop Pipe Type:

Length: FT Diameter: Inches
[Comments:

7. Contractor Certification

(YT P

PIRIAREA AR OV

7/1/2009



Water Well Report

A
ke"m

Emvironment

Water Well Drilling Report

The data contained in this report is supplied by the Driller. The province disclaims

responsibility for its accuracy.

Page 1 of 2

Well I.D.: 0365688
Map Verified: Not Verified
Date Report

Received: 1993/03/01

Measurements: ImEgria[

1. Contractor & Well Owner Information

2. Well Location

ICompany Name:
RODCO DRILLING

Drilling Company Approval No.:
121074

1/4or Sec Twp Rge Weslof
LSD M

http://www.telusgeomatics.com/tgpub/ag water/menu/drillingreport.asp?wellid=0365688

[Mailing Address: City or Town: Postal Code: NW 03 053 02 5
BOX 5168 SPRUCE GROVE AB CA T7X 3A3 Location in Quarter
WellOwner's Name: Well Location Identifier: 0FT from Boundary
[TAYLOR, ROBERT QFT from Boundaryl
P.O. Box Number: Mailing Address: Postal Code: Lot Block Plan
32 SITE 118 RR1, CARVEL TOE OHO 17 2 8120011
City: Province: Country: \Well Elev: How Obtain:
FT Nol Obtain
3. Drilling Information [6. Well Yield
Type of Work: New Well Proposed well use: [Test Date Start Time:
Reclaimed Well Domestic (yyyy/mm/dd):
Date Reclaimed: Materials Used: IAnticipated Water  [1992/07/17 11:00 AM
[Method of Drilling: Rotary Requirements/day  [Test Method: Air
Flowing Well: No Rate: Gallons [200 Gallons Non pumping 48 FT
Gas Present: No Qil Present: No lSta:iC I?VEIZ -
: : Rate of water
g;;hormahon Log I5. Well Completion YT e Gallons/Min
om Date Started(yyyy/mm/dd): (yyyylmm/dd): Depth‘of 195 FT
ground Lithology Description  [1992/07/17 1992/07/17 L INARe:
evel _ Borehole Diameter 0 Water level at 195 FT
(feel) \Well Depth: 205 FT Inches ez;ﬁngifng_
18 Sandy Clay Casing Type: Plaslic Liner Type: Plastic - -
105 Blue Clay Size OD: 6 Inches Size OD: 4.5 Inches e g?;?j;ﬁp ol incties
135 Gravel Wall Thickness: 0.375 Wall Thickness: 0.25 ;eve,:g
203 Shale linches Inches
Depth To water level (feet)
205 Sandstone Bottorn at: 150 FT 82:;;_45 BT Battam: Elapsed Time

iPerforations

rom; 185 FT to; 205 FT
tom: 0 FT10: OFT
rom: 0FT to: 0FT

Perforations Size:

0.02 Inches x 2.5 Inches
0 Inches x 0 Inches

0 Inches x 0 Inches

Drawdown Minutes:Sec Recovery
Total Drawdown: 147 FT

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

Perforated by: Machine

Seal: Driven & Shale Trap

[from: OFT to: 150 FT Recommended pumping rate: 5
Seal: Gallons/Min

from: O FT to: OFT Recommended pump intake: 180
Seal: FT

from: 0 FT to: 0 FT

IScreen Type: Screen ID: 0 Inches ;{(ﬁnepp#yrgzzlnslalled

from: O FT lo: OFT Slot Size: 0 Inches Pump Model:

Screen Type: Screen ID: 0 Inches H P

from: 0FT _to: OFT Slot Size: 0 Inches ny further pumptest information?
iScreen Installation Method:

Fittings

Top: Bottom:

Pack:

Grain Size: Amount.

iGeophysical Log Taken:
[Retained on Files:

IAdditional Test and/or P

ump Data

KChemistries taken By Drilier: No

Held: 1 Documents Held: 2
Pitless Adapter Type:

[Drop Pipe Type:

Length: FT Diameler: Inches
Comments:

7. Contractor Certification

Driller's Name:

™ i Fmmdimm A

UNKNOWN DRILLER

cATIA

7/1/2009



Water Well Report Page | of 2
e Well 1.D.: 0366255
A Water Well Drilling Report Map Verifed:  Map
e The data contained in this report is supplied by the Driller. The province disclaims ~ |Date Report 1992/10/09
’ Afberta responsibility for its accuracy. Received: .
Environment Measurements: Imperial
1. Contractor & Well Owner Information 2. Well Location
Company Name: Drilling Company Approval No.:f 1/4or Sec Twp Rge Westof
D&D WATER WELL DRILLING & SERVICING LTD. 96030 LSD M
Mailing Address: City or Town: Postal Code: SW_ 03 053 02 5
BOX 12, SITE 502, RR 5 STONY PLAIN AB CA T7Z 1X5 Location in Quarter
WellOwner's Name: Well Location Identifier: OFT from Boundany
HAWKINS, DOUG 0FT from Bounda
P.O. Box Number: Mailing Address: Postal Code: Lot Block Plan
LAKE COUNTRY EST, STONY 7 5 8020386
703 PLAIN TOE2G0 Well Elev: How Obtain:
City: Province: Country: FT Not Obtain
_ : . Well Yield
3. Drilling Information Test Date Start Time:
Type of Work: New Well Proposed well use: j(yyyy/mm/dd):
Reclaimed Well Domestic 1992/08/18 11:00 AM
Date Reclaimed: Materials Used: IAnticipated Water  [Test Method: Air
IMethod of Drilling: Rotary Requirements/day [Non pumping 43FT
Flowing Well: No Rate: Gallons 0 Gallons fstatic level:
Gas Present: No Qil Present: No Rate of water 20 .
4. Formation Log I5. Well Completion petiaig Salons/Min
Depth Date Completed Pepth ot 150 FT
o [Date Started(yyyy/mm/dd): (yyyy/mm/dd): ump intake:
ground Lithology Description  [1992/08/18 1992/08/18 ﬁz‘e;'eve' al 85 FT
level i Borehole Diameter: 0 00:0F "
(feel) \Well Depth: 242 FT Inches umping.
78 Yellow Clay Casing Type: Plaslic Liner Type: Plastic Dalsstiﬁnii fr?g:rllgp of Inches
87 Sand Size OD: 6 Inches ISize OD: 4.5 Inches m'el'g g
134 Blue Clay Wall Thickness: 0.375 Wall Thickness: 0.248 —
163 Green Shale Inches Inches Deplh [owaler l_eve! (feet)
159 SErdet - - Elapsed Time
ancsione ottorn at: 150 FT Top: 148 FT Bottom: | prawdown Minutes:Sec Recovery
166 Gray Shale - 2 EL Total Drawdown: 52 FT
171 Sandstone erforations erforations Size: IF 1 0
184 Gray Shale fom: 165 FT 10: 230 FT 04125 Inches x 10 Inches |y =" (STo%®) Was 1658 han 2
507 Green Shale rom: 0 FT to: O FT 0 Inches x 0 Inches ' ’
531 Sandstone rom: 0 FTto: OFT 0 Inches x 0 inches
29 Green Shale Perforaled by: Saw
iSeal: Shale Trap & Bentonite Recommended pumping rate: 0
from: O FT 10150 FT Gallons/Min
Seal: F T
Fom: OFT to: 0FT ?_Ie_commended pump intake: 100
eal:
rom: 0 FT to: O FT ltpr;?pp#yn;g. Installed
Ecreen Type: Screen ID: 0 Inches Pump Model:
rom: 0FT 1o OFT Slot Size: 0 Inches HP- ’
IScreen Type: Screen ID: 0 Inches lAny further pumptest information?
from: 0OFT to: OFT Slot Size: 0 Inches X FTREE NNt
Screen Installation Method:
Fitings
[Top: Botlom:
Pack:
Crain Size; Amount;

htto://www telusgeomatics.com/tepub/ag water/menu/drillingreport.asp?wellid=0366255

Geophysical Log Taken:
Retained on Files:

IAdditional Test and/or Pump Dala
Chemistries taken By Driller: No

Held: 1 Documents Held: 2
Pilless Adapter Type:

Drop Pipe Type:

Length: FT Diameter: Inches
Comments:

7. Contractor Certification

M\ il b R s

TIMZATAAIRE OV

7/1/2009



Water Well Report

A
)*e'“m’

Environment

Water Well Drilling Report

The dala contained in his reporl is supplied by the Driller. The province disclaims

responsibility for its accuracy.

Page 1 of 2
Well I.D.: 0368748
Map Verified: Map
Date Report
Received: 1993/03/11
Measurements: Imperial

1. Contractor & Well Owner Information

2. Well Location

iCompany Name:

Drilling Company Approval No..} 1/4or Sec Twp Rge Westof
M

http://www telusgeomatics.com/tgpub/ag water/menu/drillingreport.asp?wellid=0368748

MAR-WAYNE WATER WELL DRILLING SERVICES LTD. 118900 LSD
Mailing Address: City or Town: Postal Code: SW 03 053 02 5
BOX 4, SITE 5, RR 1 CALAHOO AB CA T0G 0J0 Location in Quarter
[WellOwner's Name: Well Location Identifier: OFT from Boundary
ICHUBATY, MIKE OFT from Boundary
P.O. Box Number: Mailing Address: Postal Code; Lot Block Plan
LAKE COUNTRY EST, STONY 8 4
PLAIN Well Elev: How Obtain:
City: Province: Country: FT Not Oblain
6. Well Yield
3. Drilling Information Test Date Start Time:
Type of Work: New Well Proposed well use: |(yyyy/mm/dd):
Reclaimed Well Domestic 1992/11/13 ) 11:00 AM
Date Reclaimed: Materials Used: IAnticipated Water  [Test Method: Air
IMethod of Drilling: Rolary Requirements/day ~ [Non pumping 63FT
Flowing Well: No Rale: Gallons 0 Gallons Istatic level:
iGas Present: No Qil Present: No Rate of water 8 ‘
4. Formation Log |s. Well Completion gg:t’r‘:‘l’)'f' ?_?5'";:’}3”‘“'”
,Eﬁﬁfh Date Started(yyyy/mm/dd): mﬁ;}gg‘?d ump intake:
ground Lithology Description  [1992/11/12 1992/11113 Wf;irf'e"e' at 131FT
(?::tl) \Well Depth: 240 FT ﬁ:céﬁgsole Ol umping:
18 Brown Clay Casing Type: Plastic Liner Type: Plastic D'iti?}mtz "I‘_’g:”t‘zp of nches
119 Gray Clay & Sil Size OD: 6 Inches Size OD: 4.5 Inches s
122 Sand ) Wall Thickness: 0,25 :
Wall Thickness: 0.5 Inches Depth To water level (feet)
137 Green Shale Y : ||nch‘e5 ; Elapsed Time
146 Gray Sandstone Bottom at: 180 FT op: 178 FT Bottom: | prawdown Minutes:Sec Recovery
149 Gray Shale ~ 40FT : Total Drawdown: 68 FT
156 Gray Sandstone Perforations Perforations Size: If water removal was less than 2 hi
164 Green Shale ffrom: 185 FT to; 240 FT 0.062 Inches x 1 Inches duration, reason why:
175 Gray Shale from: 0 FT to: OFT 0 Inches x O Inches
185 Green Shale rom: 0 FTlo: OFT 0 Inches x 0 Inches
196 Gray Sandstone e ed;)rgaecli b_llf Saga =
05 Green Shale [oeal: ohale |rap entonite Recommended pumping rate: 8
%OB Gray Sandslone '”"”:: 177 FT to: 180 FT Gallons/Min
Seal: Re ded pump intake: 175
10.___oray Shele rorm O FT to: 0 FT EEFaMmERER. pampy
(213 Gray Sandstone eal I :
21 Shale brom: 0 FT 0. 0FT Efpe PR Istales
230 Gray_Sandstone IScreen Type: Screen ID: 0 Inches Pump Model
240 Shale rom: 0 FT  to: O FT Slot Size: 0 Inches P
Fcreen Type: Screen ID: 0 Inches Any further pumptest information?
rom: OFT  to:0FT Slot Size: 0 Inches
IScreen Installation Method:
Fitlings
Top: Bottom:
Pack:
Grain Size: Amount:

Geophysical Log Taken:
[Relained on Files:

IAdditional Test and/or Pump Dala
IChemislries taken By Driller: No

Held: 0 Documents Held: 1
Pitless Adapter Type:

Drop Pipe Type:

Length: FT Diameter: Inches
Comments:

7. Contractor Certification

P T p

TIMIZRIAMAR DI L O

7/1/2009



Water Well Report

Page 1 of 2

agns Well 1.D.: 0380523
A Water Well Drilling Report Mo Verites  biap
e The data contained in this report is supplied by the Driller. The province disclaims ~ |Date Report 1994/06/20
Alberta responsibility for its accuracy. Received: _
Environmernt Measurements: Imperial
1. Contractor & Well Owner Information 2. Well Location
Company Name: Drilling Company Approval No.:| 1/4 or Sec Twp Rge Westof
KAP'S DRILLING LTD. LSD M
Mailing Address: City or Town: Postal Code: SW_ 03 053 02 5
Location in Quarter
\WellOwner's Name: Well Location Identifier: 0FT from Boundary]
ENDERS, DAVE 0FT from Boundary
P.O. Box Number: Mailing Address: Postal Code: Lot Block Plan
RR2, CARVEL TOE OHO 2 4
City: Province: Country: \Well Elev: How Obtain:
Not Cbtain
3. Drilling Information [6. Well Yield
Type of Work: New Well Proposed well use: [Test Date Start Time:
Reclaimed Well Domestic (yyyy/mm/dd):
Date Reclaimed: Materials Used: lAnlicipated Waler  [1994/03/14 11:00 AM
[Method of Drilling: Rotary Requirements/day [Test Method: Bailer & Air
Flowing Well: No Rate: Gallons 500 Gallons Non pumping TOFT
iGas Present: No Oil Present: No jslatic level:
4. Formation Log Is. Well Completion Rete of walel (73 Homs/Mi
Depth . Date Completed vl dlioghiin
brom Date Started(yyyy/mm/dd); (yyyy/mmidd): Depth‘of 160 FT
ground Lithology Description  [1934/03/14 1994/03/14 ump intake:
level Borehole Diameter; 0 Water level al 160 FT
feel) \Well Depth: 240 FT inches end o_f
50 Brown Sandy Clay Casing Type: Steel Liner Type: Plastic LMPINg.
127 Coarse Grained Sand Size OD: 4.5 Inches Size OD: 3.5 Inches D;zti?‘niz fr?;r:lrt]zp ablaches
53 Eiue Cloy Well Thickness: 0,155 |Wall Thickness: 0.25 el
166 ale finches paches Depth To water level (feel)
173 Sandstone oftom at: 201 FT op: 200 FT Botiom: Elapsed Time (
189 Shale _ 40FT _ Drawdown Minutes:Sec Recovery
196 Sandstone Perforations Perforations Size: 1:00 163.055
208 Shale rom: 201 FT to: 239 FT 0.093 Inches x 3 Inches 2:00 151.244
238 Sandstone rom: 0FT lo: OFT 0 Inches x 0 Inches 3:00 140 746
540 Shale rom: 0 FT10: OFT 0 Inches x 0 Inches 4100 131 '231
erforated by: Saw 5:00 123'357
ISeal: Driven 6:00 114'327
fsrggwl; OFT to: 200 FT =00 113515
rom: 0 FT 0:0FT 8:00  106.953
eal: 9:00 102.688
rom: 0 FT lo:OFT 10:00 95.144
creen Type: Screen ID: 0 Inches 12:00 92.847
rom:0FT to:OFT Slot Size: 0 Inches 14:00 88.91
Screen Type: Screen ID: 0 Inches 16:00 85.958
from: 0 FT  to:OFT Slol Size: 0 Inches 20:00 82.677
iScreen Installation Method: 25:00 75,459
Fittings 30:00 74.803
Top: Bottom: 35:00 74.474
Pack: 40:00 73.687
Grain Size: Amount: 50:00 73.350
(Geophysical Log Taken: Total Drawdown: 90 FT
Retained on Files: fwaler removal was less than 2 hr
IAdditional Test and/or Pump Data duration, reason why:
Chemistries taken By Driller: No
Held: 0 Documents Held: 1
Pilless Adapler Type:
Drop Pipe Type: Recommended pumping rate: 7
Length: FT Diameter: Inches Gallons/Min
Comments: Recommended pump intake: 160
FT
[Type Pump Inslalled
Pump Type:
Pump Model:
H.P..
Any further L information?
7. Contractor Certification ¥ plmpies ation
Driller's Name: UNKNOWN DRILLER
W™ A lfimmbtlna Rl . NIATTENN

http://www telusgeomatics.com/tgpub/ag water/menu/drillinereport.asp?wellid=0380523

7/1/2009



Water Well Report

A
e

Emdronment

responsibility for its accuracy.

Water Well Drilling Report

The dala contained in this report is supplied by the Drilter. The province disclaims

Page 1 of 2

Well 1.D.: 0418277
Map Verified: Not Verified
Date Reporl

Received: 1995/11/22
Measurements; Imperial

1. Contractor & Well Owner Information

2. Well Location

http://www.telusgeomatics.com/tgpub/ag water/menu/drillingreport.asp?wellid=0418277

Company Name: Drilling Company Approval No.:] /4 or Sec Twp Rge Westof
GERALD MCGINN DRILLING LTD. 120047 LSD M
Mailing Address: City or Town: Postal Code:; SW 03 053 02 5
4910 50 AVENUE STONY PLAIN ALBERTA CANADA T7Z 159 Location in Quarter
\WellOwner's Name: Well Location Idenlifier OFT from Boundary
BLEKER, ERNIE JR 0FT from Boundarny
P.O. Box Number: Mailing Address: Postal Code: Lot Block Plan
12 RR1, CARVEL TOE OHO
City: Province: Country: ell Elev: How Obtain:

FT Not Obtain
3. Drilling Information 6. Well Yield
Type of Work: New Well Proposed well use: [Test Date Start Time:
Reclaimed Well Domestic (yyyy/mm/dd):
Date Reclaimed: Materials Used: IAnticipated Waler  |1995/10/04 11:00 AM
IMethod of Drilling: Rotary Requirements/day Test Method: Bailer & Air
Flowing Well: No Rate: Gallons 300 Gallons Non pumping 99 FT
Gas Present: No Qil Present: No Ela:ic |'?W3|It —

: | : ate of water :
gé;:rmatlon Log 5. Well Completion I emoval Gallons/Min
e om Date Started(yyyy/mm/dd): (yyyy/mmida): Depth _of 260 FT
ground Lithology Description  [1995/09/26 1995/09/28 w,.‘j:?;'{:f:fél S
i Well Depth: 319 FT porehole Diameter: 0 long of
50 Yellow Clay Casing Type: Plastic Liner Type: Plastic UMPANg:

95 Blue Clay Size OD: 6 Inches Size OD: 5 Inches ?;z‘]?‘gii fg?or::rl‘c&p of tnchies
190 ISand 5 Wall Thickness: 0.36 IWal! Thickness: 0.26 lever:
97 Blue Clay & Rocks inches Inches
205 Green Shale ottorn at: 278 FT ITop: 271 FT Botlom: DEgt glr;;\;aénglﬁ:zl (feet
222 Gray Sandy Shale : 316 FT Drawdown Minutes:Sec Recovery
253 Green Shale erforations Perforations Size: g9 0:00 225
256 Gray Sandy Shale rom: 278 FT to: 316 FT ~ 0.062 Inches x 12 Inches 121 1:00 205
265 Green Shale rom: 0 FTto: OFT 0 Inches x 0 Inches 140 2.00 193
570 Gray Sandy Shale rom: 0 FTto: OFT 0 Inches x O Inches 193 3.00 180
285 Greenish Gray Shale erforaled by: Saw 172 200 162
305 Gray Sandy Shale eal: Formation Seal 180 5.00 154
310 Green Shale ':'E:;f OFT to: 278 FT 185 7:00 146
212 Sandsione rom: 0 FT lo: 0FT 191 8.00 141
319 Green Shale Seal: 195 9:00 135
from: 0 FT to: OFT 199 10:00 130
Screen Type: Screen ID: 0 Inches 203 12:00 125
from: OFT to:OFT Siot Size: 0 Inches 206 14:00 122
Ii‘}creen Type: Screen ID: 0 Inches 209 16:00 117
rom: 0FT  to: OFT Slot Size: 0 Inches 212 20:00 115
[Screen Installation Method: 214 25:00 113
Fittings 216 30.00 110
Top. Bottom: 218 35:00 107
Pack: 220 40:00 105
Grain Size: Amount: 222 50:00 104
Geophysical Log Taken: 224 60:00 103
Retained on Files: 225 75:00 101
Additional Test andfor Pump Data 225 90:00 99
Chemistries taken By Driller: No -
Hgld: 0 Documents Held: 1 TotazlzDsrawdav:nzqugg T i
E‘:;?;i}sg?;g;wpez If water removal was less than 2 hry
Length: FT Diameter: Inches Huralion. fedsen why:
Commenls:

DRILLER REPORTS DISTANCE FROM TOP OF
CASING TO GROUND LEVEL: 18"

Recommended pumping rate: 3
Gallons/Min

Recommended pump inlake: 225
FT

7. Contractor Certification

Type Pump Inslalled

Driller's Name:

T P AT N

UNKNOWN DRILLER

el L W)

Pump Type:
Pump Model:

7/1/2009



Water Well Report Page I of 2

T Well 1.D.: 0459689
A Water Well Drilling Report Map Verified Nt Verified
e The data contained in this report is supplied by the Driller. The province disclaims ~|Date Repon 1979/09/03
} Alberta responsibility for its accuracy. Received: _
Environment Measurements: Imperial
1. Contractor & Well Owner Information 2. Well Location
Company Name: Drilling Company Approval No..{ 1/4 or Sec Twp Rge Westo
IMAR-WAYNE WATER WELL DRILLING SERVICES LTD. 118900 LSD M
[Mailing Address: City or Town: Postal Code: 04 03 053 02 5
BOX 4, SITE5, RR 1 CALAHOQ AB CA TOG 0JO Location in Quarter
WellOwner's Name: Well Location Identifier: OFT from Boundaryf
ICARVEL DEV 0FT from Boundary
P.O. Box Number: Mailing Address: Postal Code: Lot Block Plan
RR1, CARVEL
City: Province: Country: ell Elev: How Obtain:
2450 FT Estimaled
3. Drilling Information [6. Well Yield
Type of Work: New Well Proposed well use: [Test Date Start Time:
Reclaimed Well Domeslic (yyyy/mm/dd).
Date Reclaimed: Materials Used: Anticipated Water  |1979/06/25 11:00 AM
Method of Drilling: Rotary Requirements/day [Test Method: Pump
Flowing Well: No Rate: Gallons 0 Gallens Non pumping 654 FT
(Gas Present: No Qil Present: No slatic level:
4. Formation Log 5. Well Completion e atwater 10
Depth Date Compieted emoval: Gallons/Min
e Date Started(yyyy/mmv/dd): (yyyy/mm/dd): Depth_of OFT
ground Lithology Description  [1979/06/25 1979/06/25 ump ntake:
level Borehole Diameter: 0 wveler levl of 75FT
(feel) [Well Depth: 220 FT inchids : end of
- - - - umping:
g; g?;ﬂ?&%g;y gf::érg Type: Galvanized Liner Type; Steel Distance from lop of Inches
129 Fine Grained Sand Size OD: 4.5 Inches Size OD: 3.56 Inches St fodrant
162 Gray Clay & Rocks \Wall Thickness: 0 Inches  [Wall Thickness: 0 Inches D T
187 Green Shale Botlom at: 180 FT Top: 0 FT Bottom: 220 S ;Z;ggqﬁxg Heel
199 Light Gray Sandstone i FT__ ! Drawdown Minutes:Sec Recovery
220 Green Shale Perforations Perforations Size: 69.81 1:00
tom: 190 FT to: 220 FT 0 Inches x 0 Inches 70.58 2:00
rom: 0 FT to: 0 FT 0lnches x 0 Inches 70.99 3:00
rom: 0 FT lo: 0 FT 0 Inches x 0 Inches 71'29 4j00
Perforated by: Torch 7 - 29 5_' 00
Seal: Driven 1'59 -
from- 0 FT to 180 FT L G:dv
Seal: 71.79 7:00
from: 0 FT o' OFT 71.9 8:00
Seal: 72.01 9:00
from: OFT to: 0FT 72.09 10:00
Fcreen Type: Screen ID: 0 Inches 72.44 15:00
Tom: 0FT  lo:OFT Slot Size: 0 Inches 72.69 20:00
Screen Type: Screen ID: 0 Inches 72.86 25.00
from: 0 FT 10:0FT Slot Size: 0 Inches 73 30:00
IScreen Installation Method: 73.24 40:00
Fittings 73.4 50:00
Top: Bottom: 73.54 60:00
Pack: 73.73 75:00
Grain Size: Amount: 73.83 90:00
(Geophysical Log Taken: 74 105:00
Relai.ned on Files: 74.09 120:00
g?‘dmgnﬁl Te;sL andéorgylrlp 8ala 74.23 140-00
emislries taken By Driller: Yes 44 1800
Held: 1 Documents Held: 3 ;4 55_ 240.08
Pitless Adapler Type: z ;
Drop Pipe Type: 145 200190
Length: FT Diameter: Inches :rolal Diawonn; 10 T
S omments.: gwat_er removal was 'Iess than 2 hi
DRILLER REPORTS WATER IS HARD Uralion, teason wiy:
Recommended pumping rate: 0
Gallons/Min
7. Contractor Certification ecommended pump intake: 0 FT
e : [Type Pump Installed
Driller's Name: UNKNOWN DRILLER )
oY S S P Pump TVDe.

http://www.telusgeomatics.com/tgpub/ag water/menu/drillingreport.asp?wellid=0459689 7/1/2009



Water Well Report

A
}@m

Environment

Water Well Drilling Report

The data contained in this report is supplied by the Driller. The province disclaims

responsibility for its accuracy.

Page 1 of 2

Well 1.0 0459702
Map Verified. Not Verified
Date Report

Ruceived: 1971/06/08
Measurements: Imperial

1. Contractor & Well Owner Information

2. Well Location

http://www telusgeomatics.com/tgpub/ag_water/menu/drillingreport.asp?wellid=0459702

ICompany Name: Driling Company Approval No.;f 1/4 or Sec Twp Rge Westof
IMCGINNIS ROBERT LSD M
[Mailing Address: City or Town: Postal Code: SW 03 053 02 5
Location in Quarter
WellOwner's Name: Well Localion Identifier: OFT from Boundary
ISTECYCK, FRED OFT from Boundany]
P.O. Box Number: Mailing Address: Poslal Code: Lot Block Plan
STONY PLAIN
City: Province; Country: \Well Elev: How Obtain:
FT Not Obtain
3. Drilling Information . Well Yield
Type of Work: New Well Proposed well use: [Tesl Date Start Time:
Reclaimed Well Domestic (yyyy/mm/dd):
Date Reclaimed: Materials Used: Anticipated Water  [1971/03/30 11:00 AM
Methed of Drilling: Rotary Requiremenis/day |Test Method: Unknown
Flowing Well: No Rate: Gallons 0 Gallons Non pumping 54 FT
IGas Present: No il Present: No jslatic |€;-‘V915l -
i . Rate of water )
g. F”c:rmatlon Log . Well Completion - ermaval: Gallons/Min
=P Date Started(yyyy/mm/dd): D2t€ Completed Depth of OFT
om Uyylmmed); ump intake:
round Lithology Description 1971/03/30 -
fevel Borehole Diameler: 0 Waleeiovelat 158 FT
(feet) \Well Depth: 190 FT Inches 3321 gifng'
30 Brown Clay & Rocks Casing Type: Steel Liner Type: = :
70 Gray Silty Clay Size OD: 4.56 Inches Size OD: 0 Inches ?alssliznﬁ(; fr?&:]?jp Spinches
128 Sand Wall Thickness: 0 Inches _Wall Thickness: 0 Inches el ©
130 Gravel : ;
147 Gray Sandy Clay & Rocks ottorn al: 157 FT -;-?—p' ST Hatiom:0 Eepih g;;:fgqﬁ_ﬁg' (fe=t)
157 Blue Shale = - - = Drawdown Minutes:Sec Recovery
Perforations Perforations Size:
]g? g';issgg:fha'e from: 0 FT lo: 0 FT 0 Inches x 0 Inches S mweren L T
from: 0 FT lo: O FT 0 Inches x 0 Inches If water removal was less than 2 hif
166 Gray Sandy Shale from: 0 FT lo: 0 FT 0 Inches x 0 Inches duration, reason why:
172 Blue Shale erforated by’
176 Gray Sandy Shale Seal Driven
180 Blue Shale & Rocks from: OFT 10:0FT
Seal: Recomme_nded pumping rate: 0
from: OFT to' OFT iGallons/Min ‘
Seal: Recommended pump intake: 120
from: 0 FT t0: 0 FT FT
Screen Type: Screen ID; 0 inches Type Pump Installed
from:0FT 1o:0FT Stot Size: 0 Inches Pump Type: SUB
I'Screen Type: Screen ID: 0 Inches Pump Maodel:
rom: OFT  to:OFT Slol Size: 0 Inches H.P. 114 : .
Screen Installation Method: ANy further pumptest information?
Fittings
Top. Botlom:
iPack:
Grain Size: Amountl:

iGeophysical Log Taken:
Retained on Files:

Held: O

IAdditional Test and/or Pump Data
Chemistries laken By Driller: Yes

Documents Held: 1

Pitless Adapter Type:
Drop Pipe Type:
Length: FT

Diameter: 1 Inches

Comments:

DRILLER REPORTS WATER IS MEDIUM SOFT

7. Contractor Certification

Driller's Name:
ICertification No

UNKNOWN DRILLER
2004

7/1/2009



Water Well Report Page 1 of 2

apge Well 1.D.: 0459710
A Water Well Drilling Report Mepvorted:  Hap
e The dala contained in this report is supplied by the Driller. The province disclaims ~ |Date Report 1980/06/30
’ Alberta responsibility for its accuracy. Received: .
Envionment Measurements: Imperial
1. Contractor & Well Owner Information 2. Well Location
iCompany Name: Drilling Company Approval No.:J 1/4 or Sec Twp Rge Weslo
(GERALD MCGINN DRILLING LTD. 120047 LSD M
Mailing Address: City or Town: Postal Code: SW 03 053 02 5
910 50 AVENUE STONY PLAIN ALBERTA CANADA T7Z 159 Location in Quarier
ellOwner's Name: Well Location Identifier: OFT from Boundary
BLEKER, ERNIE 0FT from Boundary]
P.O. Box Number: Mailing Address: Postal Code: Lot Block Plan
RR1, CARVEL TOE OHO
City: Province: Country: Well Elev: How Obtain:
FT Nol Obtain
3. Drilling Information 6. Well Yield
[Type of Work: New Well Proposed well use: [Test Date Start Time:
Reclaimed Well Domestic (vyyy/mm/dd)-
Date Reclaimed: Malerials Used: lAnticipated Water  |1980/06/11 11:00 AM
[Method of Drilling: Rotary Requirements/day [Test Method: Unknown
Flowing Well: No Rate: Gallons 0 Gallons Non pumping 75FT
Gas Present: No Oil Present: No jstatic level:
4. Formation Log I5. Well Completion __[peteiotualer 3 ;
Depth Date Completed removal: Gallons/Min
kom Dale Started(yyyy/mm/dd): (yyyy/mmidd): Depth_of 125 FT
gound  Lithology Description 1980106710 1980/06/11 e rT
level \\ell Deth: Borehole Diameter: 0 vvaler levela
(feet) epth: 256 FT i ez?n gi[ng.
ng gﬂru\é]gay asing Type: Steel Jélgaerl Type: Gananized Disl_ance from top of Inches
150 Sand [Size OD: 5.56 Inches ___[Size OD: 4.5 Inches g o g
194 Sandy Clay - all Thickness: 0 Inches Wal! Thickness: 0 Inches f)epth To water level (feel)
196 Hard Formation ottom at: 228 FT Top: OFT Bottom: 256 Elapsed Time
207 Greenish Gray_Shale - o Drawdown Minutes:Sec Recovery
221 Gray Sandy Shale Perforations Perforations Size: Total Drawdown: 50 ET
230 Green Shale from: 228 FT to: 256 FT 0.063 Inches x 12 Inches [T uater removal was less than 2 hl
250 Gray Sandy Shale & Sandslone Tom: 0 FTto: OFT 0 Inches x 0 Inches duralion, reason why:
556 Gray Hard Shale from: 0 FT to: O FT 0 Inches x 0 inches
iPerforated by: Torch
ISeal: Formation Seal
from: 0 FT lo: 228 FT Recommended pumping rate: 0
Seal: Gallons/Min
F:mf 0FT to. OFT Recommended pump intake: 0 FT
rom: Q FT to: OFT ltyj;:nepP%J;gglnstaIIed
I'Screen Type: Screen ID: 0 inches i:’ump Modél:
rom:OFT 10:0FT Slot Size: 0 Inches HP-
IIScreen Type: Screen ID: 0 Inches Any further pumptest information?
Tom:0FT to:0FT Slol Size; 0 Inches
iScreen Installation Method:
Fittings
Top: Bottomn:
Pack:
KGrain Size: Amount;
Geophysical Log Taken:
Retained on Files:
IAdditional Test and/or Pump Data
Chemistries taken By Driller: No
Held: 0 Documents Held: 1
Pitless Adapter Type:
DOrop Pipe Type:
Length: FT Diameter: Inches
Comments:;
7. Contractor Certification
Driller's Name: UNKNOWN DRILLER

http://www.telusgeomatics.com/tgpub/ag_water/menu/drillingreport.asp?wellid=0459710 7/1/2009



Water Well Report

A
‘,@m

K " responsibility for its accuracy

Water Well Drilling Report

The data contained in this report is supplied by the Driller. The province disclaims

Page 1 of 2
Well 1.D 0459713
Map Verified: Not Verified
Date Repori
Received:; 1989/12/07

Measuremenls: l[ng_e_ri_al

1. Contractor & Well Owner Information

2. Well Location

iICompany Name: Drilling Company Approval No.:{ 1/4 or Sec Twp Rge Westof
D&D WATER WELL DRILLING & SERVICING LTD. 96030 LSD M
[Mailing Address: City or Town: Postal Code: SW 03 053 02 5
BOX 12, SITE 502, RR 5 STONY PLAIN AB CA T7Z 1X5 Location in Quarier
WellOwner's Name: Well Location Identifier: 0FT from Boundary
ENDERS, DAVE 0FT_ from Boundary
P.O. Box Number: Mailing Address: Postal Code: Lot Block Plan
STONY PLAIN
City: Province: Country- ell Elev: How Oblain:
FT Not Obtain
3. Drilling Information 6. Well Yield
Type of Work: New Well Proposed well use: [Test Date Start Time:
Reclaimed Well Domestlic (yyyy/mm/dd):
Dale Reclaimed: Materials Used: lAnticipated Water  |1989/11/28 11:00 AM
{Method of Drilling: Rolary Requirements/day  |[Test Method: Air
Flowing Well: No Rale: Gallons 0 Gallons Non pumping 55FT
Gas Present: No Oil Present: No jstatic !?vel:
: = Rate of water 5]
gé Ft:rmatron Log |5. Well Completion S ol Rl
orFr: Date Started(yyyy/mm/dd); ( & eln'?r:'ﬁg;)? Depth of 140FT
round Lithology Description  [1989/11/28 1989/11/28 Hinphitake;
level Borehole Diameler 0 Water level al 140 FT
(feel) \Well Depth: 285 FT Inches ) end of
- : - umping:
gg ;ﬁjf%lsaindy . g?eﬂ?g Type: Galvanized Liner Type: Plastic Distance from lop of Inches
105 Unknown Size OD. 4.5 Inches Size OD. 3.5 Inches poais greund
148 Blue Clay (Wall Thickness: 0.156 Wall Thickness: 0.216 Depih To water level (feel)
174 Green Shale Inches {inches Elapsed Time
193 Sandstone : Mop: 160 FT Bottom: i ;
Botlom at: 163 FT Drawdown Minutes:Sec Recovery
§§4 Géadehale — ga:ijT!- < Total Drawdown: 95 FT
8 andstone eroralians gromations-ize, If water removal was less than 2 hf
267 Gray Shale om: 170 FT to: 2B0 FT 0.063 Inches x 10 Inches |4, ,ration reason why:
274 Sandslone om: 0FTto: OFT 0 Inches x 0 Inches '
285 Green Shale from: 0 FTto: OFT 0 Inches x 0 Inches

erforated by: Machine

ISeal: Welded Collar

Recommended pumping rate: 0

from; O FT to: 163 FT Gallons/Min

Seal: Recommended pump intake: 0 FT
ggz;; OFT to: OFT 'Fr’ype P_Il_Jmp‘Inslalled

from: 0 FT 10: 0 FT Dﬁmg it

[Screen Type: Screen ID: 0 Inches H.P.:

from: OFT 10:0FT Slot Size: 0 Inches Any further pumptest information?
[Screen Type: Screen ID: 0 Inches

from:OFT 10:0FT Slot Size: 0 Inches

IScreen Installation Method:

Fittings

Top: Bottom:

Pack:

(Grain Size: Amount:

iGeophysical Log Taken:
Retained on Files:

Held: 0

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

Documents Held: 1

Pilless Adapter Type:
Drop Pipe Type:
Length; FT

Diameter: Inches

iComments:

7. Contractor Certification

YT,

[ P——

http://www telusgeomatics.com/tgpub/ag water/menu/drillingreport.asp?wellid=0459713

LIRLARIMMAIRE ML

7/1/2009



Water Well Report Page 1 of 2
apps Well I.D.; 0459723
A Water Well Drilling Report Map Verified: Nt Verified
@ The data contained in this report is supplied by the Driller. The province disclaims ~|Pate Report 1984/06/04
)w Alberta responsibility for its accuracy. Received: )
Environment Measurements: Imperial

2. Well Location
Drilling Company Approval No.:| 1/4or Sec Twp Rge Westof
M

1. Contractor & Well Owner Information
iCompany Name:

http://www.telusgeomatics.com/tgpub/ag water/menu/drillingreport.asp?wellid=0459723

from: OFTto: OFT
from: OFT lo: OFT
from: 0 FTlo: OFT

GROVE DRILLING ENTERPRISES (1980) LTD. LSD
IMailing Address: City or Town: Postal Code: 13 03 053 02 5
Location in Quarter
WellOwner's Name: Well Localion Identifier: 0FT from Boundary
ISCOTT, BERTHA 0FT from Boundal
P.O. Box Number: Mailing Address: Postal Code: Lot Block Plan
CARVEL
City: Province: Country: \Well Elev: How Obtain:
FT Not Obtain
3. Drilling Information [6. Well Yield
Type of Work: New Well Proposed well use; [Test Date Start Time:
Reclaimed Well Domestic (yyyy/mmidd):
Date Reclaimed: Materials Used: lAnticipated Waler  |1983/12/07 11:00 AM
{Method of Drilling: Rotary Requirements/day [Test Method: Bailer
Flowing Well: No Rale: Gallons 0 Gallons Non pumping 15FT
(Gas Present: No il Presenl: No jstalic level:
4. Formation Log . Well Completion Eite o vl I .
Depth Date Completed emoval: Gallons/Min
krom IDate Started(yyyy/mm/dd): (yyyy/mm/dd): Deplh‘nf 100 FT
oround Lithology Description  |1983/12/07 1983/12/07 o 'Imakle' =
evel \Well Deoth: 120 FT Borehole Diameter: 0 ater leve| at F
(feet) e RER; 12 Inches eﬂ?ﬂg{ng_
94 Clay Casing Type: Steel Liner Type: - -
105 Sand Size OD: 4.56 Inches Size OD: 0 Inches JPistance from lop of Inches
120 Clay Wall Thickness: 0.141 casing ta ground
e e \Wall Thickness: 0 Inches  jlevel:
o GFT TR Depth To water i_evel (feet)
Bottomn at; 101 FT FTp' : Ela_psed Time
- - . Drawdown Minutes:Sec Recovery
Perforations Perforations Size: Total Drawdown: 0 FT

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

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

[Perforated by:

[Seal:
from: 0 FT to: 0FT Recommended pumping rate: 7
Seal: Gallons/Min
gg‘;}f OFT to OFT Recommended pump intake. 100
X FT
jfrom: 0 FT y t0: 0FT Type Pump Installed
Fggf’" Type: Stainless  g¢reen ID: 4 Inches Pump Type:
) Pump Model:
rom: 101 FT  to: 105 FT Slot Size: 0.01 Inches P
Screen Type: Screen ID: 0 Inches Any further pumplesl information?
from: OFT  10:0FT Slot Size: 0 Inches
IScreen Installation Method:
Fittings
[Top: Welded Bottom: Plug
IPack: Sand
(Grain Size: Amount: 0.25 Yards

Geophysical Log Taken:
Retained on Files:

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

Held: 0 Documents Held: 1
Pitless Adapler Type:

Drop Pipe Type:

Length: FT Diameter: Inches
Comments:

DRILLER REPORTS WATER IS MEDIUM HARD

7. Contractor Certification

M il mmfm Rl mmmn

TIMIARIMA YO ey

7/1/2009



Water Well Report

é Water Well Drilling Report

Y

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

Page 1 of 2
Well 1.D. 0459734
Map Verified. Map
Date Report
Received: 1983/10/05
Measurements: Imperial

1. Contractor & Well Owner Information

2. Well Location

iCompany Name:

IMAR-WAYNE WATER WELL DRILLING SERVICES LTD.

Driling Company Approval No.;{ 1/4 or Sec Twp Rge Westof
M

118900

LsD

Mailing Address: City or Town:

Postal Code:

12 03 053 02 5

BOX 4, SITE 5, RR 1 CALAHOO AB CA T0G 0JO Location in Quarter
I\NellOwner‘s Name: Well Location Identifier: OFT from Boundaryf
MCDONALD, EVAN 0FT from Boundary
P.O. Box Number: Mailing Address: Postal Code: Lot Block Plan
18 BOWEN LAKE ESTATES, CARVEL TOE OHD 13 2 8120011
City: Province: Country: ell Elev: How Oblain:
FT Not Obtain
3. Drilling Information {6. Well Yield
Type of Work; New Well Proposed well use: |Test Dale Start Time:
Reclaimed Well Domestic (yyyy/mm/dd).
Date Reclaimed. Malerials Used. Anticipated Water  [1983/08/18 11:00 AM
[Method of Drilling: Rotary Requirements/day |Test Method: Air
Flowing Well: No Rale: Gallons 100 Gallons Non pumping 40 FT
iGas Present: No Qil Present: No lsla:lc Io::vel‘.l -
. . Rate of water
4. F:rmatlon Log I5. Well Completion N bkl L, A—
Dept Date Started(yyyy/mmidd): D€ Complete Depth of 150 FT
om : (yyyy/mm/dd). ump intake:
round Lithology Description 1983/08/17 1983/08/18 :
level Borehole Diameter 0 Waler level al 150 FT
Well Depth: 220 FT : fend of
(feet) Inches umping:
_1? g}‘l?:rn Cglray g::;?g pesmahanied Liner Type: Plastic Distance from top of Inches
133___Blue Sandy Clay Size OD: 4.5 Inches Size OD: 3.5 Inches pasing lo ground
136 G_reen Shale Wall Thickness: 0 Inches  [Wall Thickness: 0 Inches Depth To waler level {feel)
148 Light Gray Sandstone ottom at: 180 T Top: 178 FT Bottom Elapsed Time
163 Gray Shale 220 FT_ i Drawdown Minutes:Sec Recovery
175 Light Gray Sandstone Perforations Perforations Size: Total Drawdown: 110 FT
188 Greenish Gray Shale rom: 180 FT to: 220 FT 0 Inches x 0 Inches fwaler removal was less than 2 hi
196 Light Gray Sandstone rom: 0 FT to: 0 FT 0 Inches x O Inches duration, reason why:
204 Gray Shale rom: 0FT 1o, OFT 0 Inches x 0 Inches
214 Light Gray Sandstone a:erforat(_ad by: Machine
220 Gray Shale ISeal: Driven
rom: 0 FT te: 180 FT Recommended pumping rate: 50
eal: iGallons/Min
rom: 0 FT lo: 0FT Recommended pump intake: 110
Seal: FT
from: O FT to: 0 FT Type Pump Inslalled
[Screen Type: Screen ID: 0 Inches Pump Type:
from: OFT  t0:0FT Slot Size: 0 Inches Pump Model:
Screen Type: Screen |D: 0 Inches HP.
from: 0FT  10:0OFT Slot Size: 0 Inches ny further pumplest information?
IScreen Installation Method:
Fittings
Top: Bottom.
iPack:
(Grain Size: Amount:
iGeophysical Log Taken:
[Retained on Files:
iAdditional Test and/or Pump Data
IChemislries taken By Driller: Yes
Held: 1 Documents Held: 2
Pitless Adapter Type:
Drop Pipe Type:
Length: FT Diameter: Inches
Comments:
DRILLER REPORTS WATER IS MEDIUM HARD
7. Contractor Certification
Driller's Name: UNKNOWN DRILLER

http://www.telusgeomatics.com/tgpub/ag water/menu/drillingreport.asp?wellid=0459734

7/1/2009



Water Well Report Page | of 2

s Well 1.D.: 0459744
A Water Wel I Drilli n g Re po rt Map Verified: Not Verified
e The data contained in this report is supplied by the Driller, The province disclaims ~[Date Report 1985/12/03
’ Alberta responsibility for ils accuracy. Received: .
Enfttaden Lo VI B 1 1
1. Contractor & Well Owner Information 2. Well Location
ICompany Name: Driting Company Approval No.:| 1/4or Sec Twp Rge Westof
KAP'S DRILLING LTD. LSD M
|Mailing Address: City or Town: Postal Code: SW 04 053 02 5
Location in Quarter
WellOwner's Name: Well Location Identifier: OFT from Boundany
IADAMS, JACK 0FT from Boundany
P.O. Box Number: Mailing Address: Postal Code: Lot Block Plan
City: Province: Country: Well Elev: How Obtain:
FT Nol Obtain
3. Drilling Information i6. Well Yield
Type of Work: New Well Proposed well use: |Test Date Start Time:
Reclaimed Well Domestic (yyyy/mm/dd):
Date Reclaimed: Materials Used: Anticipated Waler  [1985/08/23 11:00 AM
[Method of Drilling: Rotary Requirements/day [Tesl Melhod: Bailer
Flowing Well: No Rale: Gallons 0 Gallons Non pumping 75FT
Gas Present: No Qil Present: Na Istatic levei:

. : Rate of water 7
g;l-:grmatlon Log I5. Well Completion — Skl L A—
e Date Started(yyyy/mmidd): (yyyylmm!'cjid)' Depth of 140 FT
gound  Lithology Description  |198508/22 1985/08/23 R e
jlevel Well Deoth: 198 FT Borehole Diameter: 0 ”‘zle'} evelal TAR.EE
(feet) < PR Inches imping:

28 Clay Casing Type: Plaslic Liner Type: Plastic - -
37 Sand & Gravel Size OD: 5.5 Inches ISize OD: 4.5 Inches alztiﬁgct% g?é?ﬂgzp of Inches
45 Clay Wall Thickness: 0.38 iWa!l Thickness: 0.25 evel:
47 Sand inches inches :
g - Depth To water level (feet)
55 Clay Botiom at- 153 FT I’I’op. 150 FT Bottom: Elapsed Time
63 Sand & Gravel 2 198 FT_ - Drawdown Minutes:Sec Recovery
96 Clay & Sand Perforations Perforations Size: Total Drawdown: 65 FT
100 Shale from': 153 FT.lo: 198 FT 0.09 Inches x 3 Inches lifwater removal was less than 2 hi
115 Clay & Rocks rom: 0 FT1o: OFT 0 Inches x 0 Inches duration, reason why:
132 Sand & Gravel Jfrom: QFTto:OFT 0 Inches x 0 Inches
143 Shale erforated by: Machine
145 Sandstone eal: Formation Seal
168 Shale IP’TI' OETY to: 153 FT Recommended pumping rate: 7
175 Sandstone el ) Gallons/Min
178 Shale ‘me; OFT lo: 0 FT Recommended pump intake: 160
180 Sandstone ealh . FT
184 Shale pomy0 F1 - ot FT - Type Pump Installed
Screen Type: Screen ID: 0 Inches Pump Type:
193 Sandstone from: 0 FT  1o: OFT Slot Size: 0 Inches b, Model
198 Shal : : ump Mot
£ Screen Type: Screen ID: 0 Inches HP-
ffrom OFT 10:0FT Siol Size: 0 Inches ny further pumptest information?
IScreen Installation Method:
Fittings
[Top: Bottom:
Pack:
Grain Size: Amount:

Geophysical Log Taken:
Retained on Files:

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

Held: 0 Documents Held: 1
Pitless Adapler Type:

Drop Pipe Type:

Length: FT Diameter: Inches
Comments:

7. Contractor Certification
Driller's Name: UNKNOWN DRILLER

b m e ifimmdimen Al

http://www.telusgeomatics.com/tgpub/ag water/menu/drillingreport.asp?wellid=0459744 7/1/2009



Water Well Report

A

}@M

Environment

Water Well Drilling Report

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

Page 1 of 2
Well 1.D.: 0459745
Map Verified: Not Verified
Date Report
Rereiver. 1981/11/30

Measurements: lmE_ rial

1. Contractor & Well Owner Information

2. Well Location

iCompany Name:
BLAKEMAN'S, NORM DRILLING LTD.

Drilling Company Approval No.;j 1/4 or Sec

Twp Rge Westof
M

LSD

[Mailing Address: City or Town: Poslal Code; 12 04 053 02 5
Location in Quarter

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

BELL, JACK 0FT from Boundary

P.O. Box Number: Mailing Address: Postal Code: Lot Block Plan

CARVEL

ICity: Province: Country: ell Elev: How Obtain:
2418 FT Estimated

3. Drilling Information 6. Well Yield

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

Reclaimed Well Domestic (yyyy/mm/dd):

Date Reclaimed: Materials Used: Anticipated Waler  [1981/08/17 11:00 AM

IMethod of Drilling: Rotary Requirements/day [Test Method: Bailer

Flowing Well: No Rale: Gallons 0 Gallons Non pumping 147 FT

Gas Present: No Qil Present: No fstatic level:

: . ate of water 5
géF‘hormatlon Log . Well Completion N Sty Gallons/Min
i Date Started(yyyy/mmidd): (ym,mwgd)? Depth of 195 FT
around Lithology Description  [1981/08/16 1981/08/17 s ‘I“‘a“f: e
level Barehole Diameter: 0 viaterlevel gl
(feet) Well Depth: 240 FT P, end of

B c - - - umping:

gg B{S;VHCI a;ay g;:;]ng Type: Galvanized Liner Type: Disl_ance from top of Inches
15 Silty Clay Size OD. 4.5 Inches Size OD- 0 Inches esngto ground
184 Sand MWall Thickness: 0.141 sl Thickriass: 0 theheg Depih To water level (feel)
205 Gray Shale Inches Elapsed Time
218 Brittle Shale otiom at: 200 FT Top: 0 FT Bottom: 0 | prawdown Minutes:Sec Recovery
ggi glray SShale o gTrf — Total Drawdown: 38 FT

ue Sandstone erioration eroratiol 1Zze. If t less th 2h
235 Coal tom: 0 FT lo: OFT 0 Inches x 0 Inches dtn’:ﬁzgi;n:::rl,m?;e e
540 Blue Sandsione rom: 0 FT lo: OFT 0 Inches x O Inches ' '

http://www.telusgeomatics.com/tgpub/ag water/menu/drillingreport.asp?wellid=0459745

rom: 0 FTto: OFT 0 Inches x 0 Inches

Perforated by:

Seal: Driven Recommended pumping rate: 5
rom: 198 FT 10: 200 FT Gallons/Min
eal: R nded intake: 198
rom; 0 FT 10:0FT F—?Cumme PHPIRIRKE:
eal:
om: 0 FT 10: 0FT E{J):nepP_FJ;ggvlnstalled
[Screen Type: Screen ID: 0 Inches Pump Modélz
from: 0FT  to: OFT Slot Size: 0 Inches 4P
IScreen Type: Screen I1D: 0 Inches Any further pumplest information?
from: OFT to:0FT Slol Size: 0 Inches
IScreen Installation Method:
Fittings
Top: Botlom:
Pack:
Grain Size: Amount:

iGeophysical Log Taken:
Retained on Files:

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

Held: 0 Documents Held: 1
Pitless Adapter Type:

Drop Pipe Type:

Length: FT Diameter: Inches
iComments:

DRILLER REPORTS WATER 1S MEDIUM HARD

7. Contractor Certification

PIMIZRIANAIRLE PO L

atblmetin Almmmm.

7/1/2009



Water Well Report Page 1 of 2
I [Well D 0459747
A Water Well Drilling Report veoVertied  Notverec
@ The dala contained in this reporl is supplied by lhe Driller. The province disclaims g:g:szg.o”
Alberta ibility for i : :
)’Enwummnt responsibility for its accuracy i o Imperial

1. Contractor & Well Owner Information 2. Well Location

Company Name: Drilling Company Approval No.:} 1/4 or Sec Twp Rge Westof
MCGINNIS ROBERT LSD M

|Mailing Address: City or Town: Pastal Code: NW 04 053 02 5
Location in Quarier

WellOwner's Name: Well Location Idenlifier: 0OFT from Boundaryf

TURLOCK, S. - 0FT from Bounda

P.O. Box Number: Mailing Address: Postal Code: Lot Biock Plan

RR1, CARVEL

City: Province: Country: Well Elev: How Obtain:
2420 FT Eslimated

3. Drilling Information [6. Well Yield

Type of Work: New Well Proposed well use: [Test Dale Start Time;

Reclaimed Well Domeslic & Stock  [(yyyy/mm/dd).

Date Reclaimed: Materials Used: IAnticipated Water  |1967/05/26 11:00 AM

Method of Drilling: Rotary Requirements/day [Test Melhod: Unknown

Flowing Well: No Rate: Gallons 0 Gallons Non pumping 18 FT

(Gas Present: No Qil Present: No jstatic level:

4. Formation Log I5. Well Completion Rate of water 3 _

Depth Date Completed removal: Gallons/Min

krom Date Started(yyyy/mm/dd): (yyyy/mm/dd): Depth of 0FT

ground Lithology Description 1967/05/26 P ke

level Borehole Diameter. 0 Water level at FT

(feet) [Well Depth: 170 FT inckse eﬂgn ;ifng'

16 Brown Sandy Clay Casing Type: Steel Liner Type: - :

90 Blue Silty Clay Size OD: 4 86 Inches—Size Ob- o Tnches iStanog 119 p:aklnches

casing to ground
Wall Thickness: 0 Inches  JWall Thickness: 0 Inches pvekgt Jhain

Top: O FT Bottom: 0 Depth To water level {feel)
FT Elapsed Time

100 Brown Sandy Clay
110 Brown Sandy Clay & Rocks
135 Gray Sandy Clay

Bottom at: 154 FT

149 Saskalchewan Sand & Gravel

154 Blue Shale

Perforations

160 Gray Shale

from: 0 FTto: OFT
rom: 0 FTto: OFT

170 Blue Water Bearing Sand & Shale

om: 0 FTto: OFT

htn//umn teluncosnmaticre cnmftarmiih/an watar/mant/Arillinarannrt nenMaallid=NA5Q747

Perforations Size:

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

Drawdown Minules:Sec Recovery
[Tolal Drawdown: Q FT

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

iPerforated by:

ISeal:
rom: O FT
eal
Tom: 0 FT
eal:
ffrom: O FT

to: OFT
lo:0FT
10: 0FT

Recommended pumping rate: 0
iGallons/Min

Recommended pump intake: 66
FT

iScreen Type:

from: 0 FT to:0OFT

Screen ID: 0 Inches
Slot Size: 0 Inches

Type Pump Installed
Pump Type:

IScreen Type:

ffrom: OFT to:0FT

Screen ID: 0 Inches
Slot Size: 0 Inches

Pump Model
H.P.:

IScreen Inslallation Method:

lAny further pumplest information?

Fitlings

Top: Bottom:
Pack:

Grain Size: Amount:

Relained on Files:

iGeophysical Log Taken:

Held: 0

iAdditional Test and/or Pump Data
Chemistries laken By Driller: Yes

Documents Heid. 1

IDrop Pipe Type:
Length: FT

Pitless Adapter Type:

Diameler: inches

IComments:

DRILLER REPORTS WATER IS SOFT

7. Contractor Certification

Driller's Name:
Certification No.:

UNKNOWN DRILLER

7/1/7NnNA



Water Well Report

A
*@m

Environment

Water Well Drilling Report

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

Page | of 2
Well 1.D.: 0459748
Map Verified: Not Verified
Date Reporl
Received:
Measurements: Imperial

1. Contractor & Well Owner Information

2. Well Location

[Company Name;
IGROVE DRILLING ENTERPRISES (1980) LTD.

Drilling Company Approval No.

J1/4or Sec Twp Rge Weslof
M

LSD

[Mailing Address: City or Town: Postal Code: 14 04 053 02 5
Location in Quarter
\WellOwner's Name: Well Location Identifier: g g ;rrﬂm SOUﬂgafY
ISOLAR, CONST om oundary]
P.0. Box Number; Mailing Address: Postal Code: Lot Block Plan
EDMONTON
City: Province: Country: ell Elev: How Obtain:
(2425 FT Eslimated
3. Drilling Information [6. Well Yield
Type of Work: New Well Proposed well use: |Test Date Start Time:
Reclaimed Well Domestic (yyyy/mm/dd):
Date Reclaimed: Materials Used: Anticipaled Water  |1976/09/26 11:00 AM
[Method of Drilling: Rotary Requirements/day [Test Method: Pump
Flowing Well: No Rate: Gallons 0 Gallons Non pumping 19FT
Gas Present: No Qil Present: No jstatic level:
4. Formation Log 5. Well Completion iﬁi&;l‘fva‘er é:“ons,wn
If[r)gr?:h Date Started{yyyy/mm/dd): E)ate ﬁ:{;}r}gg@ d Depth of 100 FT
- 6. YYYY ' inlake:
ground Lithology Description 1976/09/29 ;::gr'lztfef’at e
level ; Borehole Diameter: 0 f
(feet) \Well Depth; 120 FT nehas end of
- - - umping:
80 Clay iCasing Type: Steel Liner Type: -
68 Sand ISize OD: 4.56 Inches ISize OD: 0 Inches D;S;-ligii fgrr:;?":gp RRinetes
??}0 (S)Iayd Yval,l]l Thickness: 0.141 Wall Thickness: 0 Inches ~ Jlevel:
an Ncies _ ‘ Depth To waler level (feet)
108 Clay ottom at: 114 FT ITop: 0 FT Bottom: 0 Elapsed Time
118 Sand FT Drawdown Minutes:Sec Recovery
120 Clay erforations Perforations Size: 2478 1:00
from: 0FTto: OFT 0 Inches x 0 Inches 30.29 2:00
I;rom: OFTto: OFT 0 Inches x 0 Inches 3515 300
rom. 0 FTlo: OFT 0 Inches x 0 Inches 39'49 4'_00
Perforated by: . ;
T : 43.45 5:00
. . 47.02 6:00
rgr:I; OFT to: OFT 5018 700
rom: O FT to: OFT 53.2 8:00
eal: 55.99 9:00
rom: O FT 10: 0FT 58.44 10:00
creen Type: Stainless i 68.25 15:00
teel Screen ID: 3 Inches 7427 20-00
rom: 114 FT  to; 118 FT Slot Size: 0.01 Inches 78.48 25:00
IfScreen Type: Screen ID: 0 Inches 81.24 30:00
rom: 0FT  to: OFT Slot Size: 0 Inches 84.91 40:00
IScreen Installation Method: 86.97 50:00
Fitlings 88.14 60:00
Top: Welded Bottom: Plug 80,34 75:00
Pack: Jet Sand 90.29 50:00
Grain Size: Amount: 0.25 Yards 90.92 105:00
iGeophysical Log Taken: 90.87 120°00
Retained on Files: 91.22 150:00
Additional Test and/or Pump Data 91.48 180:00
IChemistries laken By Driller; Yes :
. 93.29 210:00
Held: 1 Documents Held: 5 9287 240:00
Pitless Adapler Type: . I

[Drop Pipe Type:

Length: 110 FT Diameler: 1 Inches

(Total Drawdown: 81 FT
If water removal was less than 2 hrj

IComments;
driller reports waler is hard

duration, reason why:

Recommended pumping rate: 0
Gallons/Min
JRecommended pump intake: 108

7. Contractor Certification

T

[T N

PIRMARAARE AP L M

1

[Type Pump Installed

1 Nnarnmran [N I FaVaVal



Water Well Report

Page 1 of 2

— Well I.D.: 0459749
A Water Well Drilling Report Map Verified:  Nol Verified
e The data contained in this report is supplied by the Driller. The province disclaims ~ |2ate Reporl
Alberta responsibility for its accuracy. Received: _
Environment Measure;nems: Imperial
1. Contractor & Well Owner Information 2. Well Location
Company Name: Drilling Company Approval No.:} 1/4 or Sec Twp Rge Westof
SCHELLENBERGER M LSD M
Mailing Address: City or Town: Postal Code: NW 04 053 02 5
Location in Quarter
\WellOwner's Name: Well Location Identifier: OFT from Boundary
WASYLYSHYN, STEVE 0FT from Boundany
P.0. Box Number: Mailing Address: Postal Code: Lot Block Plan
CARVEL
City: Province: Country: Well Elev: How Obtain:
2400 FT Eslimated
3. Drilling Information [6. Well Yield
[Type of Work: New Well Proposed well use: [Tesl Date Start Time:
Reclaimed Well Domestic (yyyy/mm/dd):
Date Reclaimed: Materials Used: IAnlicipated Waler  |1963/08/17 11:00 AM
|Method of Drilling: Rotary Requirements/day [Test Method: Unknown
Flowing Well: No Rate: Gallons 0 Gallons Non pumping 32FT
Gas Present: No Qil Present: No tatic level:
4. Formation Log 5. Well Completion Raleial wailen = .
Depth = ~Daie Compieiad removal: Gallens/Min
From ate Started(yyyy/mm/dd): (yyyy/mm/dd): Depth _of OFT
ground Lithology Description 1963/08/17 PDAIPHERERE:
evel Borehole Diameter: 0 Waler level at 40FT
feet) Well Depth: 124 FT Inches end o_f .
92 Clay Casing Type: Steel Liner Type: l.JTp ing: : e
98 Sand Size OD: 3.56 Inches Size OD: 0 Inches vaISSi?]I"IC; r?é?légp oringnes
105 glay Wall Thickness: 0 Inches  Wall Thickness: 0 Inches lovei-g 9
110 and d i ;
e Ciay Bottom at: 122 FT l1:'_|0_p. OFT Bottom: 0 Depth ;’g;\;\ggr_g;v]zr (feet)
121 Shale ; ;
Perforations Perforations Size: Drawdown Minutes:Sec Recovery
124 Sandsone from: 0 FT to: O FT 0 Inches x 0 Inches Total Drawdown: 8 FT
from: 0 FT10: OFT 0 Inches x 0 Inches If water removal was less than 2 hi|
from: 0 FT to: OFT 0 Inches x 0 Inches duration, reason why:
Perforated by:
ISeal: Driven
rom: O FT to: 122 FT -
eal- Recommended pumping rate: 0
rom: O FT 10:0FT Gallons/Min
eal: Recommended pump intake: 0 FT
rom: 0 FT to: OFT Type Pump installed
Screen Type: Screen ID: 0 Inches ump Type: JET
from: 0 FT _ to: 0 FT Slot Size: 0 Inches Pump Model
Screen Type: Screen ID: 0 Inches H.P.: ; ;
from: 0 FT _ lo: 0 FT Siot Size: 0 Inches Any further pumptest information?
[Screen Installation Method:
Fitlings
Top: Bottom:
Pack:
Grain Size: Amount;
Geophysical Log Taken:
Retained on Files:
iAdditional Test and/or Pump Data
Chemistries taken By Driller: Yes
Held: 1 Documents Held: 4
Pitless Adapter Type:
Drop Pipe Type:
Length: FT Diameter: Inches
Comments:
DRILLER REPORTS WATER IS SOFT
7. Contractor Certification
riller's Name: UNKNOWN DRILLER
Certification No.:

f1oNnasnSAan [ AR W T WV iVaY



Water Well Report

é Water Well Drilling Report

)

The data contained in this report is supplied by the Driller. The province disclaims
responsibility for ils accuracy.

Page 1 of 2
Well I.D .. 0466661
Map Verified: Map
Date Report
Received: 1996/09/23
Measurements: Imperial

1. Contractor & Well Owner Information

2. Well Location

iCompany Name:
KAP'S DRILLING LTD.

Drifling Company Approval No.:

14or Sec Twp Rge Westof
LSD M

[Mailing Address: City or Town: Postal Code: SW 03 053 02 5
Location in Quarter
WellOwner's Name: Well Location Identifier: OFT from Boundary
ENDERS, DAVE/CDK CONSTR 0FT from Boundary
P O. Box Number: Mailing Address: Postal Cede: Lot Block Plan
RR2, CARVEL
City: Province: Country: Vel Elev: How Oblain:
FT Not Obtain
3. Drilling Information [6. Well Yield
Type of Work: New Well Proposed well use: [Test Date Start Time:
Reclaimed Well Domestic & Stock  [(yyyy/mm/dd):
Date Reclaimed: Materials Used: lAnticipaled Water  |1994/08/10 11:00 AM
[Melhod of Drilling: Rotary Requirements/day [Test Method: Bailer & Air
Flowing Well; No Rale: Gallons 150 Gallons Non pumping 65FT
Gas Present: No Qil Present: No Istatic Itfevel: :
i + Rate of water
gé;t?rmatlon Log . Wil Sompleton Date Compleled removal: Gallons/Min
2 Date Stared(yyyy/mm/dd): (ym/mwfj o) Deplh of 150 FT
ground Lithology Description  |1994/08/09 1994/08/10 U il
level Borehole Diameler 0 Water level at 150 FT
(feet) Well Depth: 260 FT inches ’ end of
30 Brown Sandy Clay Casing Type: Plastic Liner Type: Plaslic UMEDg.
85 Gray Fine Grained Sand Size OD: 6 Inches [Size OD: 4.5 Inches !::jalzﬁgﬁ g?&rﬁp of Inches
;‘25 BICL;e Clay Wall Thickness: 0.39 Wall Thickness: 0.25 -
2 Leve] AChEs finches Depth To water level (feet)
150 Blue Clay Botiom at 161 FT op: 158 FT  Bottom: Elapsed Time
188 Shale ot i_it o1F BOFT_ Drawdown Mi?mtes:Sec Recovery
191 Sandstone Perforations Perforations Size: 1:00 104.984
224 Shale ffrom: 162 FT to: 260 FT  0.093 Inches x 3 Inches 2:00 97.768
028 Sandstone rom: 0 FTto: 0 FT 0 Inches x 0 Inches 300 92519
238 Shale rom; 0 FTto: OFT 0 Inches x 0 Inches 4100 87:926
246 Sandstone ngfgﬂgw Saw 500 81364
: Dri -
260 Sandy Shale rom: 0 FT to: 161 FT 7.00 78.74
Seal: 8:00 76.935
from: 0 FT to: OFT 10:00 74.146
Seal: 12:00 72.047
from: 0 FT to: OFT 16:00 659.881
Screen Type: Screen ID: 0 Inches 20:00 68.733
from OFT 10:0FT Slol Size: 0 Inches Total Drawdown: 85 FT
Screen Type: Screen ID: 0 Inches If water removal was less than 2 hr
from: 0FT  to: OFT Slot Size: 0 Inches duration, reason why:
IScreen Installation Method:
Fittings
Top: Bottom:
Pack: Recommended pumping rate: 5
Grain Size: Amount: Gallons/Min

Geophysical Log Taken:
Retained on Files:

Recommended pump intake: 160
FT

Held: 0

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

Documents Held: 1

Type Pump Installed
Pump Type:
Pump Model:

Pilless Adapter Type:
Drop Pipe Type:
Length: FT

Diameler: Inches

H.P..
IAny further pumptest information?

IComments:

7. Contractor Certification

Driller's Name:

T S PR S

UNKNOWN DRILLER

NIAETAN




Water Well Report

A Water Well Drilling Report
e The data contained in this report is supplied by the Driller. The province disclaims
’ 5 Alberta respensibility for its accuracy.

Page 1 of 2

Well 1.D.: 0467926
Map Verified: Nol Verified
Date Report

Racehig: 1997/09/05
Measurements: Imperial

1. Contractor & Well Owner Information

2. Well Location

Company Name:
KAP'S DRILLING LTD,

Drilling Company Approval No.:

1/40or Sec Twp Rge Westol
LsSD M

Mailing Address:

City or Town: Postal Code:

SW 03 053 02 5
Localion in Quarer

ellOwner's Name- Well Location Identifier: 0FT from Boundary
ENDERS, DAVE 0FT from Boundaryj
P.O. Box Number: Mailing Address: Postlal Code: Lot Block Plan
STONY PLAIN
City: Province: Country: \Well Elev: How Obtain:
FT Not Obtain
3. Drilling Information |6. Well Yield
Type of Work: New Well Proposed well use: [Test Date Starl Time:
Reclaimed Well Domestic (yyyy/mmv/dd):
Date Reclaimed: Materials Used: lAnticipated Waler  [1995/09/26 11:00 AM
[Method of Drilling: Rotary Requirements/day {Test Method: Air
Flowing Well: No Rate: Gallons 300 Gallons Non pumping 40 FT
iGas Present: No Qil Present: No fslatic level.
4. Formation Log Is. Well Completion Frate alwater 10" )
Depth Date Completed gieval: Gallons /i
rom Date Slarted(yyyy/mm/dd): (yyyy/mm/dd): Depth‘of 220 FT
round Lithology Description  |1995/09/25 1995/09/26 LEER infeie:
level \ell Depth: 240 FT Borehole Diameter: 0 v'\lzterfievei al 215F7
(feet) =l Lepi; Inches eﬂmging‘
18 Brown Till Casing Type: Plastic Liner Type: Plastic - -
136 Gray Sandy Till Size OD: 6 Inches ISize OD: 4.5 Inches ?:;Zﬁgct?) g?é?ﬂggp of Inghes
141 Shale WVall Thickness: 0.39 Wall Thickness: 0.25 level:
149 Sandstone linches Inches =
Depth T
165 Shale Bottom at: 156 FT op: 154 FT Bottom: o Elca);;‘;\;aetder'llﬁ-:zl (feet)
174 Sandstone - 40 FT . Drawdown Minutes:Sec Recovery
190 Shale Perforations Perforations Size: 1:00 137.793
194 Sandstone rom: 220 FT to. 237 FT 0.125 Inches x 3 Inches 2:00 124 669
528 Shale rom: 0FT1to: OFT 0 Inches x 0 Inches 300 119.748
37 Sandstone rom: 0FT1o:OFT 0 Inches x 0 Inches 4f00 112’ =3
540 Shale eﬁoratgd by: Saw _ 500 706,297
Seal: Driven & Bentonite 5.00 100,391
: 156 FT L :
T 0ET = 28 7.00 95144
from: O FT to: O FT 8:00  90.879
Seal: 9:00 86.942
from: 0 FT to:0FT 10:00 83.333
Screen Type: Screen ID: 0 Inches 12:00 77.427
ffrom: OFT to: OFT Slot Size: O Inches 14:00 72.834
Ifcreen Type: Screen ID: 0 Inches 16:00 69.225
Tom: OFT  1e:0FT Slol Size: 0 Inches 20:00 64.304
Screen Installation Method: 25:00 58.726
Fittings 30:00 55.446
Top: Bottom: 35:00 53.805
Pack: 40:00 54.954
Grain Size: Amount: 50:00 51.837
Geophysical Log Taken: 60:00 51.509
Retained on Files: 120-00 30,003
Additional Test andfor Pump Data Total Drawdown: 175 FT
Chemislries taken By Driller: No If water removal was less than 2 hif
Held: O Documents Held: 1 uration, reason why:
Pitless Adapter Type: '
iDrop Pipe Type:
Length: FT Diameter: Inches
(Comments: [Recommended pumping rate: 7
DRILLER REPORTS DISTANCE FROM TOP QF Gallons/Min
[CASING TO GROUND LEVEL: 18" Recommended pump intake: 200
T
[Type Pump Installed
Pump Type:
-7 . Pump Model.
7. Contractor Certification H_p,p
Efiu‘?‘{'s Name: UNKNOWN DRILLER ANy further pumptest information?




Water Well Report

A
}e”""’“

Ervironment

Water Well Drilling Report

The data contained in this repori is supplied by the Driller. The province disclaims
responsibility for its accuracy.

Page 1 of 2

Well 1.D.: 0494989
Map Verified: Nol Verified
Date Report

Received: 1999/09/07

Measurements: LmE rial

1. Contractor & Well Owner Information

2. Well Location

Company Name:

Drilling Company Approval No.:

1/4or Sec Twp Rge Westof
M

101 Gray Sand

(Wall Thickness: 0.394

ICOBOB PUMPS & SERVICES LTD. 118857 LSD
[Mailing Address: City or Town: Postal Code: SW 03 053 02 5
51517 RANGE ROAD 275 STONY PLAIN AB CA T7Z 1Z5 Location in Quarter
WellOwner's Name: Well Location Identifier: 0FT from Boundary
SHENFIELD, TIM 0FT from Boundary
P.O. Box Number: Mailing Address: Postal Code: Lot Block Plan
14 SITE 218 RR1, CARVEL TOE OHO 1 4 8020386
City: Province: Country: ell Elev: How Obtain:

FT Not Obtain
3. Drilling Information 6. Well Yield
IType of Work: New Well Proposed well use: |TestDale Start Time:
Reclaimed Well Domestic (yyyy/mm/dd):
Date Reclaimed: Materials Used: Anticipated Water  |1999/05/06 11:00 AM
[Method of Drilling: Rotary Requirements/day  [Test Method: Bailer
Flowing Well: No Rale: Gallons 400 Gallons Non pumping 85FT
iGas Present: No Qil Present: No fstatic level:

7 = ate of water 30
gé:“?rmatlon Log I5. Well Completion — s s
erom Date Starled(yyyy/mm/dd): (yyyy/mmidd): Depth_or 180 FT
ground Lithology Description  [1999/05/05 1999/05/06 ump intake;
level Borehole Diameter: 0 Waler level at 180 FT
(feet) Well Depth: 220 FT Inches eBSngifng‘

55 Brown Clay Casing Type: Plastic Liner Type: Plastic - :
75 Gray Clay & Sand Size OD: 6 Inches Size OD: 4.5 Inches iﬁtﬁg‘ﬁ g‘r’;‘”‘]‘(’f QHIRChES

Wall Thickness: 0.27

evel:

125 Gray Sandstone Inches Inches

Depth T level (feetl
127 Coal = . Top: 170 FT Bottom: ER E[o wat;r_rgve el
13 Botiom at: 178 FT 20 FT apsed lime

1 Dark Gray Shale i i 3 Drawdown Minutes:Sec Recovery
150 Dark Gray Clay iPerforations Perforations Size: 85 0:00 180
154 Clay & Gravel from: 180 FT to: 200FT  0.01 Inches x 2.5 Inches 180 1:00 117
162 Gray Shale rom; 200 FT to: 220 FT 0 Inches x 0 Inches 180 2'.00 95
165 Green Shale rom: 0 FT to: 0 FT 0 Inches x 0 Inches 180 300 90
167 Gray Shale ferforatgd by: Machine T80 200 87
170 Green Shale ?ea15 Driven & Bentonite ) 180 500 86
172 Gray Shale forrelil el ET 180 5.00 855
175 Gray Sandstone from- 0 FT o 0FT 180 7:00 85.5
178 Green Shale Seal: 180 120:00 85
186 Gray Shale from: 0 FT to:OFT Total Drawdown: 95 FT
196 Sandstone fScreen Type: Screen ID: 0 Inches If water removal was less than 2 hrl
199 Gray Shale rom: 0 FT  to: 0FT Slot Size: 0 Inches duration, reason why:
206 Green Shale Screen Type: Screen ID: 0 Inches
209 Sandstone rom: 0 FT  10:0FT Slot Size: 0 Inches
211 Gray Shale Screen Installation Method: :
215 Sandstone Fitlings Recommended pumping rate: 20
220 Gray Shale Top: Bottorn: Gallons/Min
Pack ecommended pump intake: 170
Grain Size: Amount: FT

Geophysical Log Taken:
Retained on Files:

ype Pump Installed
Pump Type: SUB

IAdditional Tesl and/or Pump Data
Chemistries taken By Driller; No

Pump Model: GOULD 7GS07422
H.P.:
lAny further pumptest information?

Held: 0 Documents Held: 1
Pitless Adapter Type:

Drop Pipe Type:

Length: FT Diameter: Inches
Comments:

DRILLER REPORTS DISTANCE FROM TOP OF
ICASING TO GROUND LEVEL: 2",

7. Contractor Certification

Driller's Name: UNKNOWN DRILLER

PSR ST SR N P Ancn4am




Water Well Report

Page 1 of 2

— Well 1.D.: 0495847
A Water Well Drilling Report Map Verifies:  Nol Verified
@ The dala contained in this report is supplied by the Driller. The province disclaims ~ |O8te Report 2000/01/20
Ar Aiberta responsibility for its accuracy. Received: .
Ervironment Measurements: Imperial
1. Contractor & Well Owner Information 2. Well Location
iCompany Name: Drilling Company Approval No..§ 1/4 or Sec Twp Rge Westolf
RODCO DRILLING 121074 LSD M
Mailing Address: City or Town: Postal Code: SW 03 053 02 5
BOX 5168 SPRUCE GROVE AB CA T7X 3A3 Locaticn in Quarter
WellOwner's Name: Well Location Identifier: OFT from Boundany
BATES, GERALD 0 FT from Boundaryl
P.O. Box Number: Mailing Address: Postal Code: Lot Block Plan
STONY PLAIN 17 4
City: Province: Country: \Well Elev: How Obtain:
FT Not Obtain
3. Drilling Information |6. Well Yield
Type of Work: New Well Proposed well use: |Tesi Date Start Time:
Reclaimed Well Domeslic (Yyyy/mm/dd):
Date Reclaimed: Materials Used: lAnlicipated Water  |1999/10/13 11:00 AM
{Method of Drilling: Rotary Requirements/day [Test Method: Air
Flowing Well: No Rate: Gallons 250 Gallons Non pumping 421FT
(Gas Presenl: No Qil Present: No tatic level:
n n Rate of water 5
g; F"?rmatlon Log . Well Completion . oy Gallons/Min
b Date Started(yyyy/mm/de): (=% w‘; o) Depth of Z10FT
ground Lithology Description  [1999/10/11 1999/10/13 it Inkake:
- - Water level al 210FT
flevel . Borehole Diameter: 0
(feet) \Well Depth; 220 FT Inches ,end of
- - - - - - umping:
30 Sandy Clay Casing Type: Plastic Liner Type: Plastic -
37 Blue Clay ize OD: 6 Inches [Size OD: 4.5 Inches ?.—Eﬂgcti g?;?]:]gp ot Inches
75 Silty Clay JWall Thickness: 0.375 \Wall Thickness: 0.25 evel
147 Blue Clay inches Inches D T Tevel (f
155 Dirty Sand n ) Top- 151 FT_ Botlom: 9pt o sl fles
Bottom at: 161 FT o0 FT apsed Time
160 Gray Shale : ; , Drawdown Minutes:Sec Recovery
162 Green Shale erforations Perforations Size: 0:00 210
179 Gray Shale ffrom: 180 FT lo: 220 FT 0 Inches x 0.125 Inches 3:00 17317
180 Hard Sandslone from: 0 FTlo: O FT 0 Inches x 0 Inches 300 166.92
184 Gray Shale rTom: 0 FTto: OFT 0 Inches x 0 Inches 5100 158'92
194 Green Shale _‘e'fl‘”gt?vd bsyh Hand Drill 6:00 153
196 Sandstone peal. Lrive shoe _ 7:00 14667
198 Brown Shale nr[or;':: 160 FT to: 161 FT .00 12042
205 Green Shale et 9:00 134.5
208 Sandy Shale Sr:g:; gl losbk s 10:00 12867
212 Green Shale from: 0 FT to: O FT 12:00  119.08
220 Sandstone §Screen Type: Screen ID: 0 Inches 14:00 108.92
rom: 0 FT  to: OFT Slot Size: 0 Inches 16:00 100.83
IfSrcreen Type: Screen ID: 0 Inches 20:00 89.17
om: 0FT to:OFT Slot Size: 0 Inches 25:00 7717
Screen Instaliation Method: 30:00 67.83
Fitings 35:00 61.75
Top: Bottom: 40:00 57.67
Pack: 50:00 52.58
(Grain Size: Amount: 60:00 50.08
iGeophysical Log Taken: 75-:00 48 42
Relained on Files: 210 120-00

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

Total Drawdown: 168 FT
If waler removal was less than 2 h]
uration, reason why:

Held: 0 Documents Held: 1
Pitless Adapter Type:

[Drop Pipe Type:

Length: FT Diameter: Inches
IComments:

DRILLER REPORTS DISTANCE FROM TOP OF
CASING TO GROUND LEVEL: 2'.

Recommended pumping rale: 5

(Gallons/Min

Recommended pump intake: 190
T

Type Pump Installed
Pump Type: SUB

7. Contractor Certification

Pump Model:
H.P.:

Driller's Name: UNKNOWN DRILLER

WS i Bl bl hla AT

iAny further pumptest information?

Nanmo ot [ o W e



Water Well Report

A
ke‘“’""’“

Environment

Water Well Drilling Report

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

Page 1 of 2

Well 1.D.: 0496508
Map Verified: Not Verified
Date Report

Received: 2000/07/25
Measurements: Imperial

1. Contractor & Well Owner Information

2. Well Location

iCompany Name:

Drilling Company Approval No.:|{ 1/4 or Sec

Twp Rge Westof
M

RODCO DRILLING 121074 LSD
[Mailing Address: City or Tawn: Postal Code: SW_03 053 02 5
BOX 5168 SPRUCE GROVE AB CA T7X 3A3 Location in Quarter
WellOwner's Name: Well Location Identifier: OFT from Boundany
WILLOW PEAK HOMES OFT from Boundany
P.0. Box Number: Mailing Address: Postal Code: Lol Block Plan
STONY PLAIN
City: Province: Country: Well Elev: How Oblain:
FT Not Obtain
3. Drilling Information i6. Well Yield
Type of Work: New Well Proposed well use: [Test Date Start Time:
Reclaimed Well Domestic (yyyy/mm/dd):
Date Reclaimed: Malerials Used: Anticipated Water  [2000/07/14 11:00 AM
[Method of Drilling: Rolary Requirements/day Test Method: Pump
Flowing Well: No Rate: Gallons 300 Gallons Non pumping 422FT
Gas Presenl: No Qil Present: No Bta:ic |‘:V9|3l -
= T Rate of waler .

g; Fu?rmatlon Log |5. Well Completion I— e T

P Date Started{yyyy/mm/dd): piek Depth of 235 F1

om (yyyy/mm/dd): ump intake:
ground Lithology Description 2000/06/26 2000/06/28 it Tovel o TRETET
level i ) Borehole Diameter: 0 e d of '
'gaet) ell Depth: 265 FT Inches ezmging'
5 Silty Clay Casing Type: Plastic lLiner Type: Plastic ; .

65 Silty Clay Size OD: 6 Inches Size OD: 4.5 Inches ?;:f‘;cg g?;ﬁ;gp of Inches
95 Blue Clay Wall Thickness: 0.375 IWall Thickness: 0.25 lievel:
95 Blue Clay Inches Inches Depth To water level (feet)
97 Gravel ottomn at: 195 FT [Top: 185 FT Botiom: Elapsed Time
97 Gravel 265 FT Drawdown Minutes:Sec Recovery
145 Blue Clay Perforations Perforations Size: 4267 0:00 135.75
145 Blue Clay rom: 245 FT t0: 266 FT 0 Inches x 0.125 Inches 46.17 1:.00 132.33
155 Gray Shale Tom: 0 FTto: OFT 0 Inches x 0 Inches 340,42 2:00 129.83
155 Gray Shale Tom: 0 FTto: OFT _ 0 Inches x 0 Inches 5217 300 127.08
161 Silty Shale -::ﬁr8:§,dert:y: Hand il 55 400 1245
161 Silty Shale : 57.25 5:00 122.17
163 Green Shaie foms 104.F¥ to: 195 FT 50 600 119.75
163 Green Shale Edaiol . 62.08 7:00 117.42
168 Silty Shale T o OFT 6425 600 115
168 Silty Shale om: 0 FT t0: 0ET 66.25 900 113.17
172 Sandstone Screen Type: Screen ID: 0 Inches 68.33 10:00 _ 111.08
172 Sandstone Mrom:0FT 10:0FT Slot Size: 0 Inches 7217 12:00  107.25
175 Hard Sandstone {Screen Type: Screen ID: 0 Inches 75.5 14.00 103.67
175 Hard Sandstone om. 0FT o OFT Slot Size: 0 Inches 78.75 16:00 100.25
181 Shale Screen Installation Method: 84.75 20:00 94.25
181 Shale Fitlings 90.67 25:00 88
182 Green Shale [Top: Bottom: 96.08 30:00 82.5
182 Green Shale Pack: 101.33 35:00 77.83
190 Silty Shale Grain Size: Amount: 104.92 40:00 73.83

190 Silty Shale

iGeophysical Log Taken:

111.83 50:00 67.83

207 Brown Shale

209 Green Shale

209 Green Shale

220 Gray Shale

220 Gray Shale

231 Sandstone

191 Hard Sandstone elained on Files: 117.42 60:00 63.33
191 Hard Sandstone Additional Test and/or Pump Data 124 75-00 585
194 Silty Shale Chemislries taken By Driller: No 129.08 90:00 55,25
104 Silty Shale Held: 0 Documents Held: 1 13283 105-00
205 Green Shale Pitless Adapter Type: 135,75 120:00

05 Green Shale Droptl;]'finr_f!TTyp81 SR ThiEh Tolal Drawdown: 83 FT
007 Brown Shale l’-‘ir:r%ménls (AMEISE NEES if water removal was less than 2 hrj

DRILLER REPORTS DISTANCE FROM TOP OF
CASING TO GROUND LEVEL: 2'.

duralion, reason why

Recommended pumping rate: 3
Gallons/Min

1231 Sandstone

. Contractor Certification

Recommended pump intake: 235

Driller's Name:

P JRUSFEY ST S N

UNKNOWN DRILLER

cATTIMN

T
[Type Pump Installed




Water Well Report Page | of 2

. Well 1.D.; 1165150
A Water Well Drilling Report Map Verfed:  Map
@ The data contained in Lhis report is supplied by the Driller. The province disclaims Date Report 2006/10/25
} Aberta responsibility for its accuracy. Received:
Environment Measurements: rme_e_:r__i_ai
1. Contractor & Well Owner Information 2. Well Location
iICompany Name: Drilling Company Approval No.;J 1/4 or Sec Twp Rge Westof
ICALIBRE DRILLING LTD. 128944 LSD M
{Mailing Address: City or Town: Postal Code: 03 03 053 02 5
SPRUCE GROVE ALBERTA Location in Quarter
BOX 4063 CANADA T7X 383 FT fom N Boundary
(WellOwner's Name: Well Location Identifier: FT from E Boundary
IMERCIER, RON LAKE COUNTRY PROPERTIES Lot Block Plan
IP.O. Box Number: Mailing Address: Postal Code: 10 3 8020386
SITE 218 RR 1 BOX 27 TOE 0HO \Well Elev; How Oblain;
City: Province: Country: FT Not Obtain
CARVEL : AB CA . Well Yield
§3. Drilling Information Test Date Start Time:
Type of Work: New Well Proposed well use: [yyyy/mmv/dd):
Reclaimed Well Domestic 2002/02/21 11:00 AM
Date Reclaimed: Materials Used: Unknown IAnticipated Water  [Test Method: Air
[Method of Drilling: Rolary Requirements/day {Non pumping 77.789FT
Flowing Well: No Rate: Gallons 500 Gallons [static level:
Gas Present: No Qil Present: No Rate of water 10 ]
4. Formation Log 5. Well Completion pemovel Sallonsiiin
Depth Date Completed Bepts ot 140.092 FT
rom [Date Started(yyyy/mm/dd): (yyyy/mmidd): ump intake:
ground Lithology Description  [2002/02/20 2002/02/21 o el 1L
level . Borehole Diameter: 8.75 naeor
(feet) \Well Depth: 240 FT Inches umping:
52 Brownish Yellow Til Casing Type: Plaslic Liner Type: Plastic Dls@an<:le from tgp of 39'385
71 Brown Fine Grained Sand Size OD: 6 Inches Size OD: 4.5 Inches is;?g @ groun nehes
92 Brownish Yellow Till \Wall Thickness: 0.39 Wall Thickness: 0,237 -
102 Blue Gray Till finches jinches Bepth g;;\g:?ﬁ;z' {fesh)
151 Gray Medium Grained Sand ottom al: 190 FT op: 185 FT Bottom: Drawdown Minutes:Sec Recovery
159 Dark Gray Clay 40 FT 0:00 131.168
166 Dark Gray Shale Perforations Perforations Size: 1'-00 125.689
177 Medium Grained Sandstone from: 194 FT lo: 233 FT  0.062 Inches x 12 Inches 200 116.831
184 Light Gray Shale rom: FT to: FT Inches x inches 3:00 108.858
188 Medium Grained Sandstone rom: FT to: FT Inches x Inches : :
: 4:00 104.364
194 Green Shale Perforated by: Saw 500 %77
507 Light Gray Shale Seal: Bentonite Chips/Tablets - .
. : rom: 0 FT to: 190 FT 6:00 95.407
216 Medium Grained Sandstone ik 7:00 92 159
eal: Unknown : .
(224 Green Shale = X 8:00 90.453
233 Medium Grained Sandstone Ly L : ?
eal: Unknown 9:00 88.615
240 Green_Shale from: FT 10 FT 10:00 87.041
[Screen Type: Unknown Screen ID: Inches 12:00 84.35
from: FT _to: FT Slot Size: Inches 14:00 82.808
[Screen Type: Unknown Screen ID: Inches 16:00 81.496
from: FT  to: FT Slot Size: Inches 20:00 80.479
IScreen Installation Method: Unknown 25:00 79.626
Fittings 30:00 78.707
Top: Unknown Bottom: Unknown 35:00 78.248
Pack: Unknown 40:00 78.051
Grain Size: Amount. Unknown 50-00 77 822
iGeophysical Log Taken: 650-00 77.789
Retained on Files: 75:00 77,789
IAdditional Test and/or Pump Dala - -
S : 90:00 77.789
IChemistries laken By Driller: No 105:00 77 789
Held: Documents Held: 120:00 77.789
g?éi’s;jg‘g?;::‘yper Total Drawdown: 53.379 FT
Length: FT Diameter: Inches waat_er removal was less than 2 hil
S omments: uration, reason why:
AIR TEST 10 GPM @ 39.98 METERS. SEAL -
BENTONITE PRODUCT & CUTTINGS BOREHOLE
DIAMETER - 8.75" & 4.875" ANTICIPATED - -
REQUIREMENT PER DAY - 300 TO 500 GALLONS ~ [xecommended pumping rate: 7
Gallons/Min
Recommended pump intake:
7. Contractor Certification LT
M illm in Rl s Y AR, DO ki [Type Pump Installed

S R ‘i » - i P . Fa saae ~ D T T S, [



Water Well Report

A
fe””"’“

Emdironment

The data contained in this report

Water Well Drilling Report

is supplied by lhe Driller. The province disclaims

responsibility for its accuracy.

Page 1 of 2

Well 1.D. 1165151
Map Verified: Not Verified
Date Report

Received: 2006/10/25
Measurements: Imperial

1. Contractor & Well Owner Information

2. Well Location

iCompany Name: Drilling Company Approval No.:;| /4 or Sec Twp Rge Westof

ICALIBRE DRILLING LTD. 128944 LSD M

Mailing Address: City or Town: Postal Code: NW 04 053 02 5

SPRUCE GROVE ALBERTA Location in Quarter

BORA0a9 CANADA T7X 383 FT from N Boundary

\WellOwner's Name: Well Location Identifier: FT from E Boundary

IOSTERMAYER, CRAIG & PAT Lot Block Plan

P.O. Box Number: Mailing Address: Postal Code:

SITE 270 RR 2 BOX 25 T7Z 1X2 \Well Elev: How Obtain:

City: Province: Country: FT Not Obtain

STONY PLAIN AB CA . Well Yield

3. Drilling Information Test Date Starl Time:

Type of Work: New Well Proposed well use: |(yyyy/mm/dd):

Reclaimed Well Domestic [2003/05/18 7:55 PM

Dale Reclaimed: Materials Used: Unknown lAnticipated Water  [Test Method: Air

[Method of Drilling: Rotary Requirements/day [Non pumping 3248 FT

Flowing Well: No Rate: Gallons Gallons [static level:

(Gas Present: No Qil Presenl: No Rate of water 12 ‘

4. Formation Log I5. Well Completion removal Gallons/Min

Deplh D . Date Completed Depth .°f ) 59.065FT

orn ate Started(yyyy/mm/dd): (yyyy/mm/dd): ump intake:

Eround Lithology Description  [2003/05/18 2003/05/18 e vt ARy

(f::l') Well Depth: 140 FT pRIIEDIIEEEDL  Bumby

19 Brownish Yellow Clay Casing Type: Plastic Liner Type: Plastic |s!ancie from '%p of 127}5159

83 Blue Gray Clay Size OD: 6 Inches Size OD: 4.5 Inches e’ il nenes

101 Blue Gray Till Wall Thickness: 0.39 all Thickness: 0.237 -

108 Green Shale linches [Inches Depa g&x;lgr_llien\f;l (feet

H; GFrlzgnGr;]r;?g Sandstone ottom at: 105 FT Hgg.;?() FT Bottom: | prawdown Mintg%%:Sec R:ggvgy

115 Fine Grained Sandslone [Perforations Perforations Size: 1;00 42 028

121 See Comments Sandsione rom: 111 FT to: 140 FT 0.125 Inches x 12 Inches 2:00 39.862

124 Coarse Grained Sandstone rom: FT to: FT Inches x Inches 3:00 3é_14

127 Greenish Gray Shale rom: FT to: FT Inches x Inches 2.00 37 959

731 Light Gray Shale Perforaled by: Saw 500 3727

140 Coarse Grained Sandstone feal: S an ot Chipatiatle S, o rerr 500 36745
Seal: Unknown 7:00 36.45
from: FT o FT 8:00 36.122
Seal: Unknown 9:00 35.827
from: FT to: FT 10:00 35.663
Screen Type: Unknown  Screen ID: Inches 12:00 35.4
from: FT to: FT Slot Size: Inches 14:00 35.105
IScreen Type: Unknown Screen ID; Inches 16:00 34.875
from: FT _to: FT Slot Size; Inches 20:00 34613
IScreen Installation Method: Unknown 25:.00 34.35
Fittings 30:00 34.121
[Top: Unknown Bottom: Unknown 35-00 33.957
Pack: Unknown 40-00 33.825
Grain Size: Amount: Unknown 50.00 33.629
(Geophysical Log Taken: 60:00 32.48
ol Test aodlor Purp e 00 248

itional Test and/or Pump Dala :
IChemistries taken By Driller: No 90‘90 3248
Held: Documents Held: L0 R a=b
- - 120:00 32.48

Pilless Adapler Type:
Drop Pipe Type:
Length: FT

Diameter: Inches

Total Drawdown: 15.846 FT
If water removal was less than 2 hi]

Com

ments:

AIR TEST 12 GPM @ 18 METERS , 25 GPM @ 30
METERS. 115' - 121" HARD MG SS BOREHOLE
DIAMETER - 8.75" & 4.875" SEAL - BENTONITE
PRODUCT & CUTTINGS

uration, reason why:

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

7. Contractor Certification

82.021 FT

NI,

[Py P ARMPY AR NS TR

[Tvpe Pump Installed



Water Well Report

A
@ Alberta

Environment

Water Well Drilling Report

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

Page | of 2

[Well 1D 1495171
Map Verified: Map

Date Report

Received: 2006/11/09
Measurements: Imperial

1. Contractor & Well Owner Information

2. Well Location

PLAN: LAKE COUNTRY EST

iCompany Name: Drilling Company Approval No..| 1/4 or Sec Twp Rge Westof
MAR-WAYNE WATER WELL DRILLING SERVICES LTD. 118900 LSD M
[Mailing Address: City or Town: Postal Code: 05 03 053 02 5
BOX 4, SITES5, RR 1 CALAHOO AB CA T0G 0J0 Location in Quarter
WellOwner's Name: Well Location Identifier: FT from N Boundaryf
PHILLPS. ROSS & SARAH FT fom E Boundary
P.O. Box Number:; Mailing Address: Postal Code: Lot Block Plan
33 SITE 218. RR 1 TOE 0HO 2 4 8020386
City: Province: Country: ell Elev: How Obtain:
CARVEL AB CA FT Not Oblain
3. Drilling Information . Well Yield
Type of Work: New Well Proposed well use: [Test Date Start Time:
Reclaimed Well Domeslic (yyyy/mmidd):
Dale Reclaimed: Materials Used: Unknown lAnticipated Water  [2005/06/21 11:.00 AM
Method of Drilling: Rotary Requirements/day [Test Method: Air
Flowing Well: No Rate: Gallons Galions Non pumping 72.08 FT
Gas Present: No Qil Present: No } tatic level:
4. Formation Log . Well Completion frae °f,‘."ate’ 230 —
Depth ~Date Completed acuLALe Blorsil
A [Date Started(yyyy/mm/dd): (yyyy/mm/dd): Depth of 318.209 FT
Eround Lithology Description  [2005/06/20 2005/06/21 D ibtake:
evel Borehole Diameter. 5.125 | vater level at BT
(feet) \Well Depth: 320 FT Inches o fend o_f
48 Brown Silty Clay Casing Type: Plastic Liner Type: Plastic ‘.Jmpmg'
65 Gray Clay Size OD: 6 Inches ISize OD: 4.5 Inches Dlssliince fontlop:et 14,963
: - ~ g to ground Inches
80 Mixed Clay & Siit Nall Thi . \Wall Thickness: 0.25 level:
105 Fine Grained Sand iy ickness: 0.5 Inches Inches :
Depth To water level (feet)
155 Gray Sandy Clay sottom at: 263 FT Top: 260 FT Bottom: Elapsed Time
158 Gray Shale : 320 FT_ i Drawdown Minutes:Sec Recovery
161 Gray Sandstone Perforations Perforations Size: 0:00 288.714
165 Green Shale from: 270 FT lo: 317 FT  0.125 Inches x 12 Inches 1-:00 273.064
169 Gray Sandslone from: FT to: FT Inches x Inches 2-00 263.222
171 Gray Shale om: FT to: FT Inches x Inches 300 252.69
178 Gray Sandstone Perforated by: Saw : 400 243.471
184 Green Shale Seal: Shale Trap & Bentonite 500 234 416
194 Greenish Gray Medium Grained Shale f,omlj gFJ los2B3FT 6:00 226.444
200 Gray Sandslone s POs ‘ 7:00 218.996
rom: 0FT to: 263 FT
207 Gray Shale Seal: Unknown 8:00 211.647
209 Gray Sandstone rom: FT lo: FT 9:00 205.151
215 Gray Shate Screen Type: Unknown  Screen ID: Inches 10:00  198.885
218 Gray Sandsione from: FT  to: FT Slot Size: Inches 12:00 187.533
219 Green_Shale Screen Type: Unknown  Screen ID: Inches 14:00  177.789
230 Gray Sandstone from: FT  to: FT Slot Size: Inches 16:00 168.799
232 Green Shale Screen Installation Method: Unknown 20:00 154.035
262 Gray Sandstone Fittings 25:00  139.593
267 Green Shale Top: Unknown Bottom: Unknown 30:00 128.871
276 Gray Sandstone Pack: Unknown 35:00 120.472
277 Green Shale Grain Size: Amount: Unknown 40-00 113.484
282 Gray Sandstone Geophysical Log Taken: 50:00 103.773
295 Green Shale etained on Files: 60:00 97.08
297 Gray Sandstone Additional Test and/or Pump Data 75:00 90.518
312 Green Shale Chemislries taken By Driller: No 90:00 86.385
317 Gray Sandslone Held: Documents Held: 10500 83.6290
320 Brownish Gray Shale “L‘L“;,s,i{;gaﬁ;S;Ty""‘ Tolal Drawdown: 216.634 FT
- . ; ; If water removal was less than 2 hi
Length: FT. Diameter: Inches uration, reason why.
Comments:

{Gallons/Min

Recommended pumping rate: 8

7. Contractor Certification

216.535 FT

Recommended pump intake

Driller's Name:

L il mmblmn R

TERRY BERGSTREISER

44nEE A

Pump Type:

Type Pump Installed




Water Well Report

A
’@M

Environment

Water Well Drilling Report

The data contained in lhis report is supplied by the Driller. The province disclaims

responsibility for ils accuracy.

Page 1 of 2

Well 1.D.; 1715041
Map Verified: Map

Date Report

Recsived: 2006/10/12
Measurements: Imperial

1. Contractor & Well Owner Information

2. Well Location

(Company Name: Drilling Company Approval No.;| 1/4or Sec Twp Rge Westof
SUMMERS DRILLING LTD. 119554 LSD M
[Mailing Address: City or Town: Postal Code: 12 03 053 02 5
BOX 3172 STONY PLAIN AB CA T7Z 1L4 Localion in Quarier

WellOwner's Name: Well Location Identifier: FT from N Boundaryf
[TAYLOR, TRUDY BOWEN LAKE EST FT from E Boundary
P.0. Box Number: Mailing Address: Postal Code: Lol Block Plan

21 SITE 11 RR1 9 2 8120011
ICity: Province: Country: ell Elev: How Obtain:
CARVEL AB CA FT Nol Obtain

3. Drilling Information 6. Well Yield

Type of Work: New Well Proposed well use: |Test Date Start Time:
Reclaimed Well Domeslic (yyyy/mm/dd):

Date Reclaimed: Materials Used: Unknown lAnticipated Water  [2003/02/26 11:00 AM
{Method of Drilling: Rotary Requirements/day [Test Method: Air

IFlowing Well: No Rale: Gallons Gallons Non pumping 70.013FT
iGas Present: No Qil Present: No jslatic |$V81-‘ -

. : Rate of water 6.00
gé;hormatlon Lo o Wel completion Date Completed gmoval Galons/Min
e Dale Started(yyyy/mm/dd): (my,mwﬁd). Depth of 180 FT
ground Lithology Description  [2003/02/25 2003/02/26 I rteke:
fevel , Borehole Diameter. 7.675 | aier level at 180 FT
reet) \Well Depth: 195 FT inches eE?ngifng'

35 Siity Clay Casing Type: Plastic Liner Type: Plastic - -
70 Brown Sity Clay Size OD- 6 Inches LSize OD: 4.5 Inches ol g?;ﬂ;‘;p q fenehes
71 Coal WVall Thickness: 0.39 \Wall Thickness: 0.288 level:
115 Gray Silty Sand linches Inches
120 Gravel Bottom at: 156 FT [Top: 145 FT Bottom: Depm g;;ﬂg r_i!?r:g! (feet)
136 Silty Clay : 195 FT Drawdown Minutes:Sec Recovery
150 Gray Shale iPerforations Perforations Size: 0:00 180
180 Green Shale from: 156 FT lo: 195 FT 0.02 Inches x 2 Inches 1:00 122
195 Sandstone rom: FT to: FT Inches x Inches 2:00 108
rom: FT {o: FT Inches x Inches 3100 160
Perforated by: Saw 4j 00 152
Seal: Benlonite Chips/Tablets ) 143
from: 0 FT to: 156 FT 6.'00 137
Seal: Unknown :
from: FT to: FT 7:00 126
Seal: Unknown 8:00 119
lfrom: FT to: FT 9:00 115
Fcreen Type: Unknown  Screen ID: Inches 10:00 111
rom: FT  to: FT Slot Size: Inches 12:00 107
Fcreen Type: Unknown Screen ID: Inches 14:00 101
rom: FT __to: FT Slot Size: Inches 16:00 93
[Screen Installation Method: Unknown 20:00 86
Fittings 25:00 84
Top: Unknown Bottom: Unknown 30:00 82
Pack: Unknown 35:00 80
Grain Size: Amount: Unknown 40:00 78
Keophysical Log Taken: 50:00 77
Re[giped on Files: 6000 76
é{ri]dmt_)r}a_l Tetsi andéorgg:lpp gala 75:00 75
emistries taken By Driller: No :
Held: Documents Held: 19:5'%00 ;g
Pitless Adapter Type: -
prop Bige Type: Total Drawd 12'2'?8 007 FT7 .
Length: FT Diameter: Inches - S L AWCOWE, -
Comments: If water removal was less than 2 hr|

duration, reason why:

Recommended pumping rate:
13,999 Gallons/Min

7. Contractor Certification

Recommended pump intake:

Driller's Name:

T TRPETY IR e X P

DARIN (NEW) CAOUETTE

NEDTT4D

179.987 FT
[Type Pump Installed




FAWN MEADOWS GROUNDWATER SUPPLY ANALYSIS
Closure

July 20, 2009 REVISED JUNE 2011

Appendix B

Production and Observation Well Logs

15



Water Well Report

Page 1 of 2

A Water Well Drilling Report Wel 1D TE54TT
The data contained in this report is supplied by the Driller. The province disclaims ~ |Map Verified: Not Verified
responsibility for ils accuracy. Date RegOﬂ 2009/03/05
k Alberta  The information contained in this "Water Well Drilling Repori" Is unverifled by |Receive
Environrnent Alberia Environment Measurements. __Imperial
1. Contractor & Well Owner Information 2. Well Location
Company Name: Drilling Company Approval No.;J 1/4 or Sec Twp Rge Westof
CALIBRE DRILLING LTD. 128844 LSD M
[Mailing Address: City or Town: Postal Code: SE__ 04 053 02 5
SPRUCE GROVE ALBERTA Location in Quarter
BOX.90B3 CANADA T A8 FT from N Boundaryf
WellOwner's Name: Well Location Identifier: FT from E Boundary
FAWN MEADOWS DEVELOPMENT Lot Block Plan
INC.
P.O. Box Number: Mailing Address: Postal Code: Well Elev: How Obtain.
SUITE 607, 4603 VARSITY DRIVE T3A 2V7 FT Nol Oblain
City: g:glvince Country: o WElL Vigid
CALGARY AB___ cA Tl L
3. Drilling Information 2008/06/13 12:00 PM
ype of Work: New Well Proposed well use: [Test Method: Air
Reclaimed Well Domestic Non pumping 19.259 FT
Date Reclaimed: Materials Used: Unknown IAnticipated Water  [slalic level:
[Method of Drilling: Rotary Requirements/day [Rate of water 30
Flowing Well: No Rate: Gallons Gallons removal: Gallons/Min
(Gas Present: No Qil Present: No Depth of 140092 FT
4. Formation Lo 5. Well Completi ump intake:
Depth d Well Completion Date Completed Water leve! at 1103 FT
A Date Started(yyyy/mm/dd). (yyyy/mm/dd): fend of .
ground Lithology Description 2008/06/12 2008/06/13 UMPINg.
evel \Well Depth: 240 FT Borehole Diameter. 875 |oistance from lop of 23.622
(feet) ell Depth: lhchas »casm;ng to ground Inches
18 Brownish Yellow Til Casing Type: Steel Ciner Type.: Plastic ge
43 Blue Gray Til Size OD: 7 Inches Size OD. 4.94 Inches R e
152 Gray Fine Gr_amed Sand Wall Thickness: 0.231 Wall Thickness: 0.238 Drawdown Minutes:Sec Recovery
90 Blue Gray Till Iinches inches 0:00 110.335
151 Blue Gray Clay & Rocks ottom at: 159.5 FT op: 16 FT Botlom: 1-00 94,840
153 Brown Shale 40 FT 200 72671
155 Brown Soft Sandstone Perforalions Perforations Size: 3300 56.693
165 Light Green Shale rom: 165 FT lo: 179 FT  0.062 Inches x 12 Inches tOD -
72 Giay Medium Grained Sandsions rom: 183 FT to: 201 FT  0.062 Inches x 12 Inches o albod
E Green Shak rom: 217 FT to: 231 FT___ 0.062 Inches x 12 Inches g:gg ;gggg
179 Gray Medium Grained Sandstone erforated by: Saw 700 34711
183 Green Shale seal: Driven _ 500 31088
188 Gray Medijum Grained Sandstone rom; 2. FL to: 159.5FT : 5
- eal: Shale Trap 9:00 30.971
193 Light Gray Shale : . .
- - rom: FT to: 18 FT 10:00 29.954
201 Gray Medium Grained Sandstone Seal: Shale Trap 12-:00 58,74
217 Light Gregn Shak? rom: FT o' 162 FT 1400 37 657
222 Gray Medium Grained Sandstone __ ISereen Type Unknown  Screen ID: Inches 16:00 _ 27.034
225 Green Shale rom: FT_ to:FT Slot Size: Inches 2000 26.115
231 Gray Medium Grained Sandstone __ IScreen Type: Unknown  Screen ID: Inches 2500 25197
236 Green Medium Grained Shale rom: FT  1o:FT Slot Size: Inches 3000 24738
240 Dark Green Shale Screen Installation Method: Unknown 3500 24344
Flmpgs _ 40:00 23.819
;opkUSkEnwn Bottom: Unknown 50.00 23 064
ack: Unknown :
60:00 22.671
Grain Size. Amount. Unknown 7500 55 047
(Geophysical Log Taken' 90100 51 588
(Relained on Files: 105;_00 21’ 55
IAddilional Tesl and/or Pump Data 12000 50.800

- PAL Y

T A memm e A

Ve m e A

iChemistries 1aken By Driller No

Held: Documents Held.

ITotal Drawdown: FT

Pilless Adapter Type:
Drop Pipe Type:

iLength: FT Diameter: Inches

Il water removal was less than 2 hy]
duration, reason why:

Commenls:

IADDITIONAL BOREHOLE DIAMETER 6.25 INCHES.
WATER USED TO DRILL WELL TAKEN FROM
ISOURCE AT CITY OF SPRUCE GROVE ON THE DAY
IOF 2008/06/12 AT 7:30 AM. AMOUNT OF WATER
[TAKEN WAS 9000 LITRES. AIR TEST 30 GPM @ 427

TenAA an .

Recommended pumping rate: 20
Gallons/Min

Recommended pump intake:
147.638 FT




05/

MAY-21-2009

22/2889

15:49
16:20

4038319508

CALIBRE DRILLING LTD,

Calibre Drilling Ltd.
Box 4083 Spruce Grove, AB
Phone: 780-960-2992

Date: ?Z@AZE Q Customer:

BARRIE IBSEN PAGE B81/81

780 960 6080

P.0i-01
Longitude A/S3° 32 2. E |

Latitude _£/td/e /3¢ B¢, /
Elevation __2¢/Yfif
5 , eat (aJC

Location: __C& ~O¢/- €3-¢72 —5— Phone: YgZ-8%/-gyar> Rig# __/
o] To " | Formation]. . Commenis I Erom: 4" o [Formation]- “Comments ‘[ "5 0Reg
o 2 | Tor -
3 P Tl
{7 Y2 e’/ 2t/
2 | SY | s o,
gg 28 fé}w;ﬁ y Tol
_ AR 3.4 ues i .|
il S2 1 09 | uell s = ]
| (£9 | /3 N P’
[ER /25 T/ S-S das+
2C | /93 [[m /.
193 1 1957 | Blue i2B Fla.
% 149< | 197 laSsd 7 -
Sh Ll i Y
193 <214 Hens P ANEN
Y J23 fm‘gg_j MEDive LB S\
23 | 229 | [beiad /
229 | Re | meee *
2T 241 /lwa ¢ / P ]
24/ 248 | g [l * I 2973 Do
| | 25T | Lrepn dor / [ <
S/ | a5t [ anses / 9‘/ by Shelingr b
25t | 262 | 27
SL‘“\L{ S8 bea SH )
2] | 23 PALSS ¥ el Depth: & .
gm{ 22| 237 [Jight Casing botiom at;
233 L2 | 1% Sealed Interval: Bottom:
. Screen top: Bottom:
Liner top: To:
Perforations from:
Liner Overlap:
Total Liner:
Rate of Water (GPM):
Static Water level:
Depth of Pump Intake;
Water level at end of Test:
Recommended Pump Intake;
Casing stick up:
Total Derrick tlours

TOTAL P,0i
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From: Barrie lbsen [fmd@fbirealty.com]
Sent: Wednesday, July 02, 2008 2:51 PM
To: Sparks, Shane

Subject: Fw: [24 HR TEST

Shane,

There is an error in the data below as it was transposed from the field work sheet.

The value at the 4 minute mark on the draw down column should read 43.60 not 53.60

Talk to you tomorrow.

Barrie

From: Barrie |bsen

Date: 27/06/2008 10:44:26 AM

To: shanesparks@jacqueswhitford.com
Subject: Fw: [SPAM] 24 HR TEST

——————— Original Message-------

From: L&B Water Services Ltd
Date: 06/26/08 12:28:19
To: fmd@fbirealty.com
Subject: |[SPAM] 24 HR TEST

L & B WATER SERVICES LTD.

PHONE: 780-963-8134

BOX 2503 STONY PLAIN, ALBERTA T7Z 1X9 EAX: 780-963-3414

FAWN MEADOWS

CLIENT: DEVELO

PUMPING  LAPSE RECOVERY

TIME

(min's)

WATER WELL
PUMP TEST
WELL
LOCATION; SE4332-W5
TEST START
o JUNE24/08 1A% 12.00 AM
TEST
METHOD: ' ROBE
MEASUREMENTS:
METERS FEET

STATIC



29.40

3350

39.50
41.80

53.60

44.90
45.90
46.70
47.30
47.80
48.25
48.95
49.75
50.70
51.40
51.95
52.50
52.90
53.30
53.65
54.30

55.00
35.65
56.40
56.90
57.85
58.65
59.60
60.20
61.15
62.10
62.90

63.60

64.25
64.30

0.30

3
<

o]

10
12
15
20
25
30
35
40
45
50
60
Hrs/Min's
1.15
1.30
1.45
2
2.30
3
3.30
4

5
6
7
8
9
|

54.30

48.35
4530

43.60

42.45
41.30
41.00
40.60
40.20
39.90
39.30
38.65
37.85
37.40
36.70
36.25
35.85
35.50
351>
34.60

33.85
33.25
32.75
32.20
3135
30.80
30.20
AR R)
28.85
28.15
27.50

27.20

26.65
26.05

LEVEL:
PUMP RATE:

T.0.C. TO
GROUND:

COMMENTS:

PUMPING
65.30
65.80
66.30
66.70
67.10
67.60
67.80
68.10
68.50
68.80
69.10
69.30
69.50
69.70
69.90
70.10
TRAVEL
TIME:
START-UP:
PUMP TEST:

21.1%
35 GPM
(IMPERIAL)

24"

WELL IS 7" STEEL CASING
PRE TESTED WELL AT 35 GPM FOR

1 HR.

HOUR'S
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

RECOVERY
25,75
2335
24.95
24.65
24.35
24.15
23.95
23.65

SHUTDOWN:

Page 2 of 3



L & B WATER SERVICES LTD.
BOX 2503 STONY PLAIN, ALBERTA T7Z 1X9

PHONE: 780-963-8134
FAX: 780-963-3414

WATER WELL PUMP TEST
CLIENT: FAWN MEADOWS DEVELOPMENT WELL LOCATION: SE 4 53 2 W5
PUMPING LAPSE RECOVERY |TEST DATE: MAY 21/09 START TIME: 7.00 PM
TIME TEST METHOD: PROBE
min's MEASUREMENTS: METERS FEET

19.30 0 25.00 STATIC LEVEL: 19.30°
19.35 1 25.00 PUMP RATE:
19.35 2 25.00 T.0.C.: 24"
19.35 3 N 53 32.880' W 114 13.938'
19.35 4 COMMENTS: OBSERVATION WELL
19.40 5
19.40 6 ELEVATION TO T.0.C. 2395 FT

4

8

9

10

15

20

25 25.00

30 25.00

40 25.00

50
19.40 80
19.45 75
19.45 90
19.45 105
19.45 120

HOURS PUMPING HOURS RECOVERY

19.50 2112 21.60 20 23.80
19.55 3 21.80 22 23.70
19.55 31/2 21.95 24 23.60
19.60 4 25.00 22.30 28
19.70 5 24.90 22.65 32
19.80 6 24.85 22.95 36
19.90 7 24.80 23.50 42
20.20 8 24.70 23.80 48
20.40 9 24,60 24.20 56
20.50 10 24,50 24.60 64
20.60 11 24.40 25.00 72
20.75 12 24.35
20,95 14 24,25 TRAVEL TIME:
21.20 16 2410 START-UP: SHUTDOWN:
21.40 18 23.95 PUMP TEST:




AQTESOLYV for Windows

Data Set: V:\1918\active\1034043 Fawn Meadows\Water\Pump Test\Fawn Meadows OBWELL.aqt
Nate: 05/26/09
Jime: 14:56:24

PROJECT INFORMATION

Company: Fawn Meadows Development, Inc
Location: Carvel, AB

Test Date: 5-21-09

Test Well: Production Well

AQUIFER DATA

Saturated Thickness: 236.6 ft
Anisotropy Ratio (Kz/Kr): 0.1

Aquitard Thickness (b'"). 10. ft
Aquitard Thickness (b"): 10. ft

PUMPING WELL DATA

No. of pumping wells: 1

Pumping Well No. 1: Production Well

X Location: 0. ft
Y Location: 0. ft

<asing Radius: 0.66 ft
Well Radius: 0.66 ft

Fully Penetrating Well
No. of pumping periods: 2
Pumping Period Data

Time (min) Rate (gal/min) Time (min) Rate (gal/min)
0. 60. 4320, 0.

OBSERVATION WELL DATA

No. of observation wells: 1

Observation Well No. 1: OB Wel]

X Location: 650, ft
Y Location: 0. ft

Radial distance from Production Well: 650. ft
Fully Penetrating Well
No. of Observations: 51

Observation Data

05/26/09 1 o 14:56:24

-



AQTESOLYV for Windows

Time (min) Displacement (ft) Time (min)

Displacement (ft)

1, 0.05 360. 0.5
2, 0.05 420. 0.6
3, 0.05 480. 0.9
4. 0.05 540. 1.1
5, 0.1 600. 1.2
6. 0.1 660. 13
7. 0.1 720. 1.45
8. 0.1 840. 1.65
9, 0.1 960. 1.9
10. 0.1 1080. 24
15, 0.1 1200. 2.3
20. 0.1 1320. 25
25, 0.1 1440, 2.65
30. 0.1 1680. 3,
40. 0.1 1920. 3.35
50. 0.1 2160, 3.65
60. 0.1 2520. 42
75. 0.15 2880, 45
90. 0.15 3360. 4.9
105. 0.15 3840, 5.3
120. 0.15 4320. 57
150. 0.2 4321, 5.7
180. 0.25 4620. 56
210. 0.25 4680, 5.55
240. 0.3 5520, 45
300, 0.4
SOLUTION
Pumping Test

Aquifer Model: Leaky
Solution Method: Hantush

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate

T 226.8  ft/day
S 0.000643

K/B" 0.1

R' 0.1
r/B" 0.

R 0.

K= T/b = 0.9585 ft/day (0.0003381 cm/sec)
Ss=S8/b=2718E-6 Vﬂ

K'/b' = 3.727E-9 min”

K' = 5.368E-5 ft/day

\UTOMATIC ESTIMATION RESULTS

Estimated Parameters

05/26/09

14:56:24




AQTESOLYV for Windows

Parameter Estimate Std. Error  Approx. C.1. t-Ratio
T 280.5 74.86 +/- 150.6 3747  ft2/day
S 0.0008714 0.0001605 +/- 0.0003229 5.429
r/B' 1.0E-5 0.1212 +/- 0.2439 B.249E-5
R 1.0E-5 0.07361 +/-0.1481  0.0001359
rB" 0. not estimated
’" 0. not estimated

C.l. is approximate 95% confidence interval for parameter
t-ratio = estimate/std. error
No estimation window

K = T/b = 1.186 f/day (0.0004183 cm/sec)
Ss = S/b = 3.683E-6 1/

K'/b' = 4.611E-17 min”

K' = 6.639E-13 ft/day

Parameter Correlations

T S B w
T 1.00 099 0.00 -1.00
S 099 1.00 0.00 -1.00

r/B' 0.00 0.00 1.00 0.00
i'-1.00 -1.00 0.00 1.00

Residual Statistics

for weighted residuals

Sum of Squares . .. 0.6907 ft2

Variance........... 0.0147 ft2
Std. Deviation ..... 0.1212 ft
Mean .............. 0.06657 ft

No. of Residuals. .. 51
No. of Estimates... 4

05/26/09 3

14:56:24
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333 - 50th Avenue SE

Cagey, A0 120 200 e KaizenLAB

Fax (403) 207-0869

E-mail: kaizenlab@kaizenenviro.com

ANALYTICAL DATA REPORT
Client Company: L & B Water Services Ltd. Date Recelved: May 25 2009 Lab Flle #: 119088
Client Contact:  Blll Rledlinger Date Reported:

Client Project#: Fawn Meadows Development, SE 4-53-2W5

Sample ID: 119088-1, Fawn Moadows @ 12:00pm
Date Sampled: RKiay 24, 2008
Parameter Name Units Results
Total Kjeldahl Nitrogen mg/L 13
Ammonia-N mg/L 0.14
Sulphide (H2S) mg/L <0.005
Phenol Total mg/L TBA
Package Name: Total Metals in Water

Parameter Name Units Results
Total Aluminium (Al) mg/L 0.065
Total Antimony (Sb) mgfL 0.0003
Total Arsenic (As) mgl/L 0.0045
Total Barium (Ba) mgiL 0.012
Total Beryllium (Be) mgfL <0.0005
Total Boron (B) mgfl 0.3826
Total Cadmium (Cd) mg/L 0.0037
Total Chromium (Cr) mgf/L <0.005
Total Cobalt (Co) mgiL 0.0003
Total Copper (Cu) mg/L 0.0178
Total Iron (Fe) mg/L 0.141
Total Lead (Pb) mg/L 0.0041
Total Manganese (Mn) mg/L 0.0137
Total Molybdenum (Mo) mg/L 0.0006
Total Nickel (Ni) mgiL <0.0004
Total Selenium (Se) mg/L <0.0009
Total Silver (Ag) mg/L 0.0002
Total Strontium (Sr) mg/L 0.096
Total Thallium (TI) mgfL <0.0003
Total Tin (Sn) mg/L <0.0002
Total Vanadium (V) mg/L 0.0006
Total Zinc (Zn} mg/l 0.09

Page 1 of 2
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333 - 50th Avenue SE

Calgary, AB T2G 2B3 *

Phone (403) 297-0868 . a I Z e n

Fax (403) 297-0868

E-mail: kaizenlab@kaizenenviro.com

ANALYTICAL DATA REPORT
Client Company: L & B Water Services Ltd. Date Sampled: May 24, 2009 Lab Flle #: 119089
Client Contact:  Bill Riedlinger Date Recelved: May 25, 2008

Cllent Project # Fawn Meadows Development, SE 4-53-2W5 Date Reported:

Sample ID: 118089-1, Fawn Meadows @ 12:00pm

Parametors Units Results CDWQG"* Guldeline Limits
pH @ 25°C 8.1 6.5-8.5 (AO)
EC @ 25°C mSiem 2.09

Sodium mg/L 389 <200 (AO)
Potassium mg/L 0.91

Calelum mg/L 5.80

Magnesium mg/L 0.49

Iron (dissolved) mg/L <0.01 <0.3 (AO)
Fluoride mg/L 0.95 1.5 (MAC)
Chioride mglL 0.66 S250 (AO)
Nitrite mg/L <0.01 3.2 (MAC)
Nitrate mg/L <0.01 45 (MAC)
Phosphate mg/L <0.01

Carbonate mg/L <0.01

Bicarbonate mg/L. 764

Sulphate mg/L 374 <500 (AO)
Total Alkalinity as CaCOs mg/L 634

Total Hardness as CaCOs mg/L 16.5

Total Dissolved Solids mg/L 1152 <500 (AO)
Odor (physical) Odoriess

Turbldity (physical) Few Sediments

Appearance (physical) Colorless

!Icfghl&lggy- - o .

Total Collforms CFU/100 mL <1 0 (MAC)
Fecal Collforms CFU/M00 mL <1 0 (MAC)

Comments on Water Quality
The highlighted parameter(s) excead the limit(s) - a suitable treatment system may be used to remove these parameters

*CDWQG = Canadian Drinking Water Quality Guidelines, CCME 2006
MAC = Maximum Acceptable Concentration (affects health), AO = Aesthetic Objective (does not affect health but affects color, taste etc.)

QA/QC Reviewed By:

Lab Manager:

Note: The results in this report relate only to the items tested. Information is available for any items in 5.10.2 of ISO/IEC 17025 that
cannot be put on a test report.

Detailed test methodologies and QA/QC data available upen request.

Page 1 of 1



333 - 50th Avenue SE

Cajary 48720 283 leKaizenLAB

Fax (403) 297-0869

E-mall: kaizenlab@kaizenenviro.com

Sample ID: 119088-1, Fawn Meadows @ 12:00pm

Date Sampled: May 24, 2009
Package Name: Dissolved Metals In Water

Parameter Name Units Resuits
Dissolved Aluminium mg/L <0.003
Dissolved Antimony mg/L <0,0002
Dissolved Arsenic mg/L <0.0004
Dissolved Barium mg/L 0.008

Dissolved Beryllium mg/L <0.0005
Dissolved Boron mg/lL 0.3704
Dissolved Cadmium mg/L <0.0002
Dissolved Chromium mg/L <0.005
Dissolved Cobalt mg/L <0.0003
Dissolved Copper mg/L 0.0097
Dissolved Iron mg/L <0.002
Dissolved Lead mg/L <0.0004
Dissolved Manganese mg/L 0.0097
Dissolved Molybdenum mglL 0.0005
Dissolved Nickel mg/L <0.0004
Dissolved Selenium mg/L <0.0009
Dissolved Silver mglL <0.0001
Dissolved Strontium mg/L 0.082

Dissolved Thallium mg/L <0.0003
Dissolved Tin mg/L <0.0002
Dissolved Uranium mg/L <0.0003
Dissolved Vanadium mg/L <0.0002
Dissolved Zinc mg/L <0.02

Comments:

Phenols were subcontracted to a third party laboratory,

Test Methodologles*;

Ammonia (water): Based on APHA 4500-NH3
Dissolved Metals: Based on APHA 3120B

Sulphide: Based on APHA 4500- SE-Auto Colorimetry
TKN (water): Based on APHA 4500-N-C

Tolal metals (water): Based on APHA 3030E & 3120B
Total Phenol (water): Based on APHA 5530

QA/QC Reviewed By:

Lab Manager:

Note: The results in this report relate only to the items tested. Information is available for any items in 5.10.2 of ISO/IEC 17025 that
cannot be put on a test report.

"Detailed test methodologies and QA/QC data available upon request.
Page 2 of 2
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REPORT TO NorCan Consulting

FOR Wastewater System Analysis
ON Fawn Meadows Development [NC-145)
PRINCIPAL CONTACT Frank Florkewich

NorCan Consulting Group

February 2008
Revised February 2012
SD Consulting Group — Canada, Inc

796 Cherokee Ave
St. Paul, MN 55107

| hereby certify that this report was prepared by me or under my direct supervision and that { am duly
Registered Professional Engineer under the laws of the Province of Alberta.

Februayy 26,2012

Bryan DeSmet, P. Eng., SD Consulting Group ! Alberta Permit to Practice #P10913
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EXECUTIVE SUMMARY
REPORT PURPOSE

The purpose of this report is to provide an evaluation of the costs and benefits of various options for a community
water and wastewater system at the Fawn Meadows Development. This report contains information and analyses
on wastewater characteristics, quantities, and treatment alternatives.

ESTIMATED WASTEWATER FLOWS

It is assumed that there will only be domestic wastewater from residential development entering the wastewater
facility. Wastewater design flows, based on water demand, are summarized in Table ES-1. Alberta’s Standard of
Practice for Onsite Wastewater 2009 specifies a minimum flow of 0.34 m3/dav per person (75 igpd). Therefore, the
design flow of 0.378 malday per person, based on water demand, is a conservative assumption for the calculation
of wastewater flow.

Table ES-1 Estimated Wastewater Flows
Unit Type #of | Residents/ Total Wastewater Total
Units Dwelling Residents Flow Per Wastewater
Capita Flow
(m*/day) (m’/day)

Detached Dwellings 36 2 72 0.378 27.2
Semi-Detached Dwellings 24 2 48 0.378 18.1
Villa-Style Dwellings 56 2 112 0.378 42.4
Apartment-Style Dwellings 100 Z s g 978 135
40 1 40 0.378 151

Staff - Supportive Living Centre - - 10 0.378 3.78
Staff — Café and Gas Bar 2 0.378 0.76
Condominium Maintenance Staff 4 0.378 151
Rec Center and Community Hall 10 0.378 3.78

Totals 256 - 498 - 188.23

ONSITE SOILS EVALUATION

On December 13, 2007, Jacques Whitford NAWE conducted a soils investigation consisting of 16 pits on the
proposed development site. For the recommended disposal area, a soil loading rate of 13.2 liters per day per
square meter is recommended due to the clay loam saoils. Results from the soils investigation indicate that soil
disposal is feasible at Fawn Meadows.

WASTEWATER TREATMENT FACILITY OPTIONS EVALUATED

The wastewater treatment process can be divided into three categories: collection, treatment, and disposal,
Collection system options are not evaluated in this report.

1]V agc¢



The wastewater treatment stages include primary and secondary treatment. Primary treatment will be handled by

the septic tanks. Three secondary treatment options have been evaluated, and are summarized is Table ES-2. We

recommend that an application is sent to Alberta Environment to install an AdvanTex Treatment System. Both the

total capital and life cycle costs are the lowest of the four treatment system alternatives. The AdvanTex system is

an approved technology in Alberta and has over 500 installations.

Two disposal aptions are evaluated in this report, and are summarized in Table ES-2. Soil disposal is feasible at

Fawn Meadows. The soils investigation has identified sufficient area to support the installation of a soil disposal

system. JW NAWE recommends using both subsurface drip and chambered trenches for disposal. Drip requires

less area to install and has significantly lower total capital costs. However, drip also has much higher maintenance

requirements and is more susceptible to freezing. In contrast, trenches have lower maintenance requirements and

are less likely to freeze during the winter months.

Table ES-2

Wastewater Technologies Evaluated

Treatment/Disposal Stage

Technologies Evaluated

Primary

Septic Tanks

Secondary

AdvanTex Units

FAST Units

Recirculating Gravel Filter

Coarse Sand Filter

Disposal

Subsurface Drip Irrigation

Chambered Trenches

CosT AND AREA REQUIREMENTS

Each of the technologies listed in Table ES-2 have been evaluated for both cost and land requirements. Table ES-3

summarizes the recommended technologies far the community wastewater system.

Each of the wastewater

system options (left column of Table ES-3) includes both secondary treatment and disposal technologies.

Table ES-3 Recommended Wastewater Technology
Treatment / Area,
Total tal
Disposal Stage Technology otal Capital Costs hectahes
Secondary AdvanTex S 991,206 0.3
Disposal Chambered Trenches S 1,080,476 2.0
Totals: | § 2,071.682 2.3




1.0 INTRODUCTION AND EXISTING SITE CONDITIONS

A new development, Fawn Meadows, is being proposed by Mr. Barrie Ibsen and Mr. Ambrose Comchi. The
property is located south of Highway 16 and west of Highway 770 (West of Edmonton, Alberta). The uitimate
build-out for the development will include:

e 36 Detached Single Family Homes
e 24 Semi-Detached Dwellings

s 56 Villa Style Dwellings

¢ 140 Supportive Living Units

« Café and Gas Bar

e Rec Center and Community Hall

1.1 PURPOSE OF REPORT

The purpose of this report is to provide an evaluation of the costs and benefits of various options for a
community wastewater system at Fawn Meadows. This report contains information and analyses on
wastewater characteristics, quantities, and treatment alternatives. Included in the scope of the report are
recommendations of the most viable methods of wastewater treatment and disposal.

1.2 ExiSTING SITE CONDITIONS

Figure 1-1 is a map of the area surrounding the Fawn Meadows Development. Figure 1-2 is a
topographical map of the surrounding area.

@

o L . .
: Comner ‘

{

tony
~Plan

: &
Edmonion
Beach

Fawn Meadows Development

7o

-~

Figure 1-1 Map to the Fawn Meadows Site
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1.3

1.4

Figure 1-2 Topographical Map of the Fawn Meadows Site and Surrounding Area

CLIMATE SETTING OF PROJECT SITE

The climate in Parkland County is classified as a warm summer continenta! climate that experiences wet
summers with drier winters. The average temperature in the region is 2.6 degrees Celsius and
precipitation averages 468 mm per year, with an average of 338 mm falling between May and September.

GENERAL INFORMATION

The permit authority for a wastewater treatment and disposal system is Alberta Environment and Water
(AEW). There zre three documents that provide design guidance: (1) Standards and Guidelines for Municipal
Waterworks, Wastewater and Storm Drainage System January 2006, (2) Alberta Private Sewage Systems
Standard of Practice 2009, and (3) Municipal Policies and Procedures Manual.

The regulatory requirements for wastewater facilities, such as the one evaluated in this report for Fawn
Meadows, are not completely identified in Alberta. While this system is a private onsite system, the estimated
wastewater flow is larger than typical onsite systems; therefore, the regulations governing these systems are
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not completely applicable. The other set of standards that exist in Alberta are for municipal wastewater
systems; a wastewater facility for the Fawn Meadows Development will not be a public municipal system.

At this time, the SD Consulting Group {SD) is engaged in this permit process in il three regions of AEW. We
have established good relationships with AEW and are now accepted as leaders in the decentralized field. In
addition, we have received approval for the largest decentralized wastewater project in Alberta, which is also
located in Rocky View County, This project was approved by Rocky View and AEW in 2011 and will be
constructed in the spring of 2012.

Discussions with AEW have confirmed that provincial approval for a communal system may be granted by
AEW upon the developer’s application. This approval will be a requirement of Parkland County through the
subdivision and endorsement process. Parkland County has indicated that the responsibility of ownership,
operation, maintenance, and replacement of the wastewater system will not fall under their jurisdiction. This
will be the responsibility of the utility formed by the condominium association.

SOIL INFILTRATION REQUIREMENTS

Regulations for soil infiltration systems exist for flows less than 25 m’/d (5,500 imperial gallons/day), but not
greater than 25 m®. The document, Alberta Private Sewage Systems Standard of Practice 2009 contains design
standards for soil infiltration systems.

The exact regulations governing this proposed disposal facility are unknown. SD Consulting has estimated the
size and cost of the drainfield with the 50% reduction (identified below). Septic tanks have been sized at 2.0
times the estimzated daily flow unless the manufacturer of the treatment system recommends a different
volume. During the design phase of the system, JW NAWE will work with regulators to determine the final
sizing of the system.

1) Section 7.1.6: Wastewater effluent entering the drainfield shall have a vertical separation from the
groundwater table of:
i. 0.9 meters if wastewater is treated by a packaged treatment system
ii. 1.5 meters if wastewater is septic tank effluent

2) Section 7A.1.3: A disposal field when supplied with effluent from a packaged sewage treatment plant
may have a 50% reduction in area when effluent is pressure distributed.

5|hag



2.0  WASTEWATER FACILITY DESIGN CONSIDERATIONS
2.1 DeEsiGN CONSIDERATIONS
The design flow for wastewater treatment facilities is based on a2 number of factors. For example, the
design flow should consider the number of bedrooms in each house, the current or proposed population,
the number of water using appliances, and the number of commercial enterprises. For appropriately
sizing the proposed wastewater treatment facilities, projected population is the most important factor,
Additional design parameters include the potential for expansion and inflow and infiltration of rainwater
and groundwater into a gravity sewer collection system.
2.2 WASTEWATER FLOWS
Projected wastewater flows are summarized Table 2-1. Alberta’s Standard of Practice for Onsite
Wastewater 2009 (SOP) specifies a minimum flow of 0.34 m’/day (75 igpd) per person. Therefore, the
design flow of 0.378 m’/day per person, based on water demand, is a conservative assumption for the
calculation of wastewater flow.
According to the SOP, the peak wastewater flow is based on the estimated average daily wastewater flow
multiplied by a peaking factor of 4.0. Based on this peaking factor, the peak flow for the development is
estimated to be 0.523 m’/min. This peaking factor is built in to the design capacity and storage in the
treatment system to handle peak flow events without overloading the system.
Table 2-1 Estimated Average Daily Wastewater Flows
Unit Type # of | Residents/ Total Wastewater Total
Units | Dwelling Residents Flow Per Wastewater
Capita Flow
(m®/day) (m*/day)
Detached Dwellings 36 2 72 0.378 27.2
Semi-Detached Dwellings 24 2 48 0.378 18.1
Villa-Style Dwellings 56 2 112 0.378 42.4
Apartment-Style Dwellings 230 2 Lo D.oic (f
40 1 40 0.378 151
Staff — Supportive Living Centre - - 10 0.378 3.78
Staff — Café and Gas Bar 2 0.378 0.76
Condominium Maintenance Staff 4 0.378 1.51
Rec Center and Community Hall 10 0.378 3.78
Totals 256 - 498 - 188.23




2.3

WASTEWATER LOADINGS

The wastewater flows from the proposed Fawn Meadows Development are domestic in strength. The
concentrations summarized in Table 2-2 are a combination of information taken from the US Environmental
Protection Agency document Design Manual: Onsite Wastewater Treatment and Disposal Systems and
Wastewater Engineering - Treatment, Disposal, and Reuse (Metcalf and Eddy, Inc., Fourth Edition).

Table 2-2 Typical Domestic Wastewater Concentrations
paso et Typical Domestic Wastewater
Concentration (mg/L)
BOD. (5 day Biochemical Oxygen Demand) 265
TSS (Total Suspended Solids) 300
NH3-N (Ammaonia) 48
TN (Total Nitrogen) 60
TP (Total Phosphorus) 8

711
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POTENTIAL FOR SOIL INFILTRATION

ONSITE SOILS INVESTIGATION

On November 29, 2007, Jacques Whitford NAWE conducted a soils investigation consisting of 16 backhoe
pits on the proposed development site. The soil pits were analyzed for texture, structure, consistence,
root presence, limiting layers, depth to groundwater features, and depth of frost in order to identify the
best location for a community wastewater treatment system. The site is characterized by hilly terrain
with wetlands in the low lying areas and better drained dry soils on the highlands. A general soil profile
for the upland areas is sandy loam topsoil over increasingly fine subsoil. The lowlands had an observed
soil profile of silt or fine sandy loam topsoil with silt loam subsoil. Layers of silty clay loam soils were
observed in pit 9. These lowlands had water table markers at 48-66 centimeters below ground surface
(bgs), making them undesirable for water disposal. The mid slopes across the site were uniform with silt
loam soils for the entire depth. Some borings (e.g. pit 2-3, 6-7) had subsoil layers of clay loam as well.
Copies of all soil pit logs are provided in Appendix A and a soil pit map is provided in Figure 3-1.

Recommended Disposal Area 2

Recommended Disposal Area 1

Figure 3-1 Test Pit Locations and Recommended Disposal Area

According to Alberta Environment Requirements, 0.9 meters of separation from the bottom of the
drainfield to the depth of seasonal saturation is required for all onsite wastewater systems with soil
disposal and pretreatment. Of the 16 soil pits, pits 1-3, 6-7, 10, and 15-16 achieved the necessary
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separation distance. Therefore, these areas have been identified as “recommended soil areas” on Figure
3-1. A more detailed discussion of each area is provided below:

= “Recommended Disposal Area 1"— Conversations with the property owner indicate that the ideal
location for the wastewater treatment and disposal field is along Route 770 where soil pits 1-4 were
excavated. Soil Pits 1-3 consisted of well drained silt loam topsoil over loam subsoil. Pit 4 was
located near a wetland and was unusable. Evidence of seasonal saturation was observed at
approximately 1.3 meters below ground surface in pits 2 and 3 with no evidence observed in pit 1.
Roughly 2 hectare was identified as suitable for soil disposal in this area. Additionally, the land
surrounding pits 6 and 7 might be utilized for any additional disposal area that may be needed. This
area provides approximately 1 hectare for soil disposal.

* “Recommended Disposal Area 2" — Soil pits 15 was excavated in the north central porticn of the site.
This pits consisted of well drained siit loam and loam soils that might allow for a smaller disposal field
for the site’s wastewater. Evidence of seasonal saturation was observed at approximately 1 meter in
pit 15. Conversations with the land owner indicate that this area is highly unfavorable with the
development plan. However, this area may be necessary for soil disposal and provides approximately
1 hectare for soil disposal.

e Un-useable Soils - Soil pits 4-5, 8-9, and 11-14 were investigated and determined to be unsuitable for
soil disposal. Generally, the soils were poorly drained and fine textured, which are two characteristics
of soils with poor infiltrative abilities. In addition, the required separation distance of 0.9 meters was
not met in these soil pits.

Based on the information in Section 3.1 and Figure 3-1, the area of the site most suitable for wastewater
infiltration is about of 2.4 hectare. Another 1 hectare has also been identified in the event more area is
needed. The soils in other regions of the site are not appropriate for wastewater disposal. For the
recommended disposal area, a base soil loading rate 0f13.2 liters/day/square meter is recommended due
to the well structured clay loam soils. The base loading rate was selected based upon soil texture and
structure from the SOP. Evidence of seasonal saturation (redoximorphic features) was identified at
minimum depth of 1 meter below ground surface.

For Fawn Meadows, the wastewater will be treated prior to discharge to the soil and the treated
wastewater will be dispersed using pumps instead of gravity. Therefore, the final recommended soil
loading rate is 26.4 liters/day/square meter.

Because of the limited area available for soil disposal, two disposal technologies will be evaluated in this
report: subsurface drip irrigation and infiltration trenches. A drip system will require approximately 1.3
hectare to be installed. A trench system will require about 2 hectare.

HYDROGEOLOGICAL COMPONENTS

Hydrogeological information is used to evaluate how the wastewater system will affect existing groundwater

conditions at the disposal site and to ensure the site has sufficient capacity to assimilate water in excess of its

natural infiltration.

This process begins with a search for information from existing mapping, well logs and soil reports. The depth and

direction of groundwater flow are then estimated. Based on this information, the locations of monitoring wells in



relation to the soil disposal system are decided. These monitoring wells are then sampled before startup of the
wastewater system to identify background or existing groundwater conditions as a baseline sampling event. Slug
testing can be performed to determine the rate of groundwater movement.

An unsaturated portion of the soil must be maintained in order to provide an aerated environment. This
unsaturated, aerated zone below the discharge point provides additional filtration, nutrient uptake, adsorption,
and ion exchange. For adeguate treatment, soils with high permeability, such as coarse and medium sands,
require a thicker unsaturated zone compared to less permeable soils like loam.

Designing a large onsite wastewater system requires avoiding the following conditions that can produce hydraulic
and treatment failure:

¢ Lower saturated hydraulic conductivity than anticipated at the water table - saturated hydraulic
conductivity measures the ability of a soil to transmit water in saturated conditions,

*  Lower saturated hydraulic conductivity from a limiting {restrictive) layer below the discharge point.

e Soil compaction during construction. Soil disturbance and compaction can ruin the soil’s natural
structure and the soil will lose its ability to infiltrate water.

Some factors that affect the design of a large soil disposal system include:

*  Quality of the Applied Wastewater — Wastewater treated to primary standards (i.e. septic tank
effluent) requires more infiltrative area for the disposal system compared to wastewater treated to
secondary standards. A biofilm on the infiltrative surface reduces the saturated hydraulic
conductivity of the soil disposal system.

e Topography of Land and Hydraulic Gradient of Groundwater — The steeper the hydraulic gradient, the
faster groundwater travels and the less likely a mound will form. Level areas with shallow water
tables may not be appropriate locations for a large soil disposal system.

= Limiting Layers below Discharge Point — In particular, soils with clay and clay loams tend to not allow
water to dissipate without forming a mound. Water must travel laterally and vertically fast enough
through the soil layer that has the lowest saturated hydraulic conductivity,

e Sojl Structure — Besides soil texture, the structure of the soil strongly influences percolation rates. A
silt loam with platy structure allows less water to percolate than a clay loam with strong structure.

= Direction of Groundwater Flow - It is preferable to position the soil disposal system perpendicular to
the direction of groundwater flow to allow better groundwater flow beneath the soil disposal system.

e Shape of Disposal System — Related to groundwater flow direction, a rectangular-shaped soil disposal
system aligned parallel to the ground surface contours is preferable to one that is circular or square-
shaped. This reduces the hydraulic linear loading rate.

*  Proximity to a Discharge or Drainage Point — If the soil disposal system is located in a discharge zone,
the potential for mounding is lower than in a recharge zone.

e Adjoining Surface Water — Although the discharge of treated water is to the subsurface, wastewater
could still impact a nearby body of water. The location of the soil disposal system will determine the
potential and in what time frame this could happen. It is proposed that the hydrogeological
investigation will consider the time of travel and potential for the subsurface discharge to reach
surface water.



Figure 3-2 illustrates the importance of direction of groundwater flow, linear loading rate, and depth to
groundwater. The basic concept is to design a large soil disposal system that can handle the flows applied to it.
One basic strategy is to spread out the disposal system. The higher the flow, the more these hydrogealogical
factors affect final design of the disposal field.
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Figure 3-2 Conceptual Drawing of Hydrogeological Issues for Large Soil Disposal Systems

4.0 ONSITE WASTEWATER TREATMENT AND DISPOSAL

The treatment system options evaluated in this report are shown in Table 4-1. For any component that lists more
than one option, either option could be chosen as a stand-alone technology for that component {for example, for
disposal, either drip or trenches could be selected).
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4.1

Table 4-1 Treatment Options Matrix

Treatment/Disposal Stage Technologies Evaluated

Primary Septic Tanks

AdvanTex Units

FAST Units
Secondary
Recirculating Gravel Filter
Coarse Sand Filter
Subsurface Drip Irrigation
Disposal

infiltration Trenches

PRIMARY TREATMENT

The first step in the treatment process is to remove large solids from the wastewater. Removal of these
solids is accomplished by settling, skimming, or screening. Either septic tanks or mechanical screening can
be used for solids removal. For small treatment systems, the same unit processes used for solids removal
are also used for primary treatment. Primary treatment removes suspended solids from wastewater that
can be easily settled or filtered.

A threshold of 80,000 igpd of wastewater is the typical transition point from a passive primary treatment
systemn {e.g., septic tanks) to one that includes some mechanical components, such as screening.  Since
the design flow for the Fawn Meadows facility is below this threshold, only septic tanks will be evaluated
for primary treatment. Those costs vary, depending on the treatment system and are therefore included
in the four cost tables for secondary treatment.

SECONDARY TREATMENT

The secondary stage of treatment is where Biochemical Oxygen Demand (BOD) and Total Suspended
Solids (TSS) are further removed down to concentrations of 25 mg/L each. A number of secondary
treatment technologies are capable of treating wastewater with flows and strengths typical of those from
the Fawn Meadows development. All of these technologies can be combined with the tertiary treatment
and disinfection system evaluated in this report. The following technologies are described along with
advantages and disadvantages: AdvanTex, FAST, Recirculating Gravel Filter, and Coarse Sand Filter.

4,1.1 ADVANTEX AEROBIC TREATMENT UNITS

The AdvanTex treatment system has been included in this evaluation. The AdvanTex units are one type of
fixed media, attached growth treatment system. Individual fiberglass tanks house a number of textile
fabric sheets that provide a medium for bacterial growth. Refer to Figure 4-1 for a picture of the
AdvanTex unit. The advantages and disadvantages of these systems include:



Advantages of “AdvanTex Unit”:

e Minimal land area requirement

e  Capable of a high level of treatment

e Prepackaged unit is simple to install

e Textile fabric easily replaceable

e  Single home model (AX-20) has NSF 40 certification, which increases likelihood of approval
from Alberta Environment

e  Approved technology in Alberta

Disadvantages of “AdvanTex Unit":
e More complex piping and valving than other options
e No carbon cycle benefits
e (Continual operation of aeration equipment needed to maintain treatment

e _— o3 "4._#13
Source: Orenco Systems Inc.

Figure 4-1 AdvanTex Treatment Unit

4.1.2 FAST AEROBIC TREATMENT UNITS

The FAST (Fixed Activated Sludge Treatment) system has been included in this evaluation. FAST units are
another type of fixed media, attached growth treatment system. The media is placed inside a concrete or
fiberglass tank and air is injected into the media to provide oxygen to the bacteria. A major advantage to
this system is that there are already wastewater facilities in Alberta over 35 m’/day per day that use this
technology. Refer to Figure 4-2 for a picture of the FAST unit. The advantages and disadvantages of these
systems include:

Advantages of “FAST Unit”:

e  Minimal land area requirement

e Capable of a high level of treatment
e Simple to operate

e Simple installation for contractor
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*  Single home models have NSF 40 certification, which increases likelihood of approval from
Alberta Environment

Disadvantages of “FAST Unit”:
*  Odor control can be an issue
e large blowers increase cost of operations
=  No carbon cycle benefits
«  Continual operation of aeration equipment needed to maintain treatment
e Less operational flexibility without a recycle loop
e Less aesthetically pleasing

Figure 4-2 FAST Treatment Unit

4.1.3 RECIRCULATING GRAVEL FILTER

Recirculating gravel filters, also known as vertical flow treatment wetlands, are considered “attached
growth” filters for advanced waste treatment of wastewater. Attached growth filters use a bed of media
for bacteria to attach to and grow. The most common media are sand, gravel or peat. Effluent from the
septic tank flows through a filter tank into a recirculation pump tank and is pressure distributed across the
top of the attached growth filter media. The wastewater flows vertically through the media and is
collected at the bottom to be returned to the filter tank. The treated wastewater cycles through the
tanks and filter 5 to 12 times, depending on treatment requirements. In cold climates like Alberta, the
filter bed must be covered to prevent freezing. Refer to Figure 4-3 for a schematic of a recirculating
gravel filter, and Figure 4-4 for a photo.
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Figure 4-3 Schematic of a Recirculating Gravel Filter

Advantages to “Recirculating Gravel Filters”:
e Small land area requirement
e  Consistent operation not prone to upset
e Favorable aesthetics
e Reliable treatment
e Moderate detention times

e  Has nitrogen removal capability

Disadvantages to “Recirculating Gravel Filters”:
s Moderate operation and maintenance costs
e« Alberta Environment may not be familiar with this technology
¢ Approval time will likely be longer compared to other technologies evaluated in this report
e Fine media like peat or sand may experience clogging over time
e Requires recirculation pumps, blowers and controls

Figure 4-4 Photo of a Recirculating Gravel Filter in Minnesota

1S epe



4.1.4 COARSE SAND FILTER
A single pass sand filter consists of a lined basin filled with sand. The wastewater flows vertically through
the sand bed where treatment occurs through filtering action and bacterial decomposition. The bacteria
are attached to the sand mediz. In a sand filter, the water only passes through the system once before
being sent to the disposal area.

Sand filters are a well accepted technology in Canada and the United States. Two types of single pass
sand filters are described in the Alberta Private Sewage Systems Standard of Practice 1999 Handbook:
coarse sand filters and fine sand filters. Because coarse sand filters are less likely to clog and have lower
sizing requirements, only coarse sand filters were evaluated in this report.

Advantages to “Sand Filters”;
¢«  Simple to operate
¢ Reasonable operation and maintenance requirements
« High level of treatment

e Accepted technology in Alberta

Disadvantages to “Sand Filters”:
*  Requires dosing pumps and controls
®  large space requirements

e Moderate aesthetics

4.2  SOIL INFILTRATION

For soil infiltration, the soil dispersal options are limited to at-grade infiltration beds or subsurface drip irrigation.
These soil infiltration technologies, along with the advantages and disadvantages of each, are discussed herein.

4,2.1 SUBSURFACE DRIP IRRIGATION

Drip irrigation utilizes specialized tubing that is placed into the ground to dispose of water over a large
area. The tubing is usually 1.27 cm in diameter with emitters placed every 61 cm. The water is pumped to
pressurize the tubing and distribute water evenly at a specific volume and rate, The tubing is placed
between 30 cm and 61 cm below the surface. Greater depth reduces the potential for rodent damage.

Advantages of “Subsurface Drip Irrigation”:
e Easyto install with little construction impacts
¢ (an beinstalled around trees or in odd shapes
s Works in most soil types
e« Can apply wastewater over a large area
#  Can be installed on slopes up to 20 percent
¢ Additional treatment accomplished in the soil

Disadvantages of “"Subsurface Drip lrrigation™:
= More complicated than other disposal methods
s  Higher maintenance requirements
¢«  Requires dosing pumps and controls
e Greater potential to freeze if not properly designed, installed, and operated



¢« Rodents can damage tubing
¢ May need substantial quantities of soil brought in to achieve adequate cover

4.2.2 CHAMBERED INFILTRATION TRENCHES

Chambered infiltration trenches use a series of perforated pipes that pressure dose the bed. Infiltration
chamber trenches are placed over the perforated pipes 14-22 centimeters into the topsoil. A chambered
system does not require gravel; instead clean fill is placed on the chambers. The treated water percolates
through the clean fill and into native soil. By partially placing the chambers into the topsoil, sidewall
seepage is increased and the potential for mounding decreases. An example of infiltration trenches is
provided in Figure 4-5.

Advantages of “Chambered Infiltration Trenches”:
e Efficient use of disposal area

e Pressure doses water over a large area

e Able to utilize upper layers of soil for infiltration
e Increases sidewall seepage

e Easy to install chambers and piping

e Has large capacity to handle variable flows

Disadvantages of “Chambered Infiltration Trenches”:
¢ Require placing sand or fill material beneath and/or over chambers

*« Require dosing pumps and controls
*  Require more area compared to drip

Figure 4-5 Installation of Chambered Infiltration Trench
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5.0 WASTEWATER FACILITY AREA REQUIREMENTS

The estimated area requirements for each component evaluated in this analysis are summarized in Table 5-1, Due
to the size of the proposed development, the land requirements of some technologies evaluated are large.
Particularly, the soil infiltration system for treated water disposal requires a significant amount of iand for

installation.
Table 5-1 Wastewater System Area Requirements
s Area Requirements
Treatment/Disposal Sta Technolg, 4
/Diap ge kY hectares
AdvanTex Units 0.2
FAST Units 0.2
Secandary '
Recirculating Gravel Filter 0.3
Coarse Sand Filter 0.5
Subsurface Drip Primary 1.3
Subsurface Drip Back-up 0.7
(Recommended) ’
Disposal
Infiltration Trenches 20
Primary '
Infiltration Trenches Back- 1.0
up (Recommended) '

(1) Septic tanks are included in the secondary treatment options,
{2) Approximate areas only.



6.0 COST EVALUATION

The estimated costs shown in this section for the water and wastewater treatment alternatives will include
construction, engineering and operation, maintenance and replacement (OM&R) costs. In determining the cost-
effectiveness of the various alternatives, cost will be presented in terms of year 2008 totzl capital costs, annual
costs, OM&R costs, and total life cycle cost.

Preliminary construction costs are based on 2008 construction costs. Various material and equipment
manufacturers and suppliers were contacted for information affecting cost estimates. Published and unpublished
cost data for similar kinds of construction were also utilized.

Increases in construction costs due to inflation are not taken into account. The cost estimates presented are
meant to guide the decision making process and to establish a budget for funding. After preparation of final
drawings and specifications, the Engineer’s Estimate of Construction Costs will be prepared. The final cost will be
known only after bids are received.

6.0 Financiat TERMS USED IN THIS REPORT

JW NAWE has included definitions of standard terminology to properly evaluate the figures calculated in
this report. Below is a listing of these terms.

Construction Cost ~ The anticipated cost to build (construct) the facilities identified. Since construction
costs are incurred at the beginning of the project, construction costs are a capital cost.

Total Capital Cost — The anticipated total of all capital costs. This ncludes the construction cost as well as
the non-construction items such as contingencies, engineering, permitting, bidding, construction
observation, legal, and administrative costs.

Annual Operating and Monitoring (OM&R) Costs — The annual (cost per year) total for items such as labor,
laboratory (analytical), and utilities (gas and electric).

Present Worth of Annual 0&M — The amount of maney that would have to be deposited in the bank today
to pay for all of the annual 0O&M over the next 30 years.

Life Cycle Cost — The total capital cost added to the present worth of the annual OM&R. Life cycle costs
are used to identify the most cost-effective alternatives over the project period. The life cycie cost
approach allows low construction/high OM&R cost alternatives to be compared on an “apples-to-apples”
basis with high construction/low OM&R cost alternatives.

Contingency — A percentage of construction costs reserved for unforeseen project costs due to site
conditions and construction. In this report, it was assumed that the Owner will have a contingency added
to the overall cost of the project. Therefore, no contingency was included in the total capital costs.

6.1  WASTEWATER SysTem COSTS

Table 6-1 summarizes the estimated total capital costs of the individual wastewater system components for the
proposed development.  Appendix B of this report contains the line-item cost tables that developed the costs
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presented below. Table 6-3 summaries the estimated yearly operations and maintenance costs of each
component of the wastewater system evaluated.

Table 6-1 Wastewater System Total Capital Costs
Estimated Total
Stage Technol
¢ il Capital Cost
AdvanTex Units £ 991 206
FAST Units
Treatment 5 1,270.322
Recirculating Gravel Filter $ 1095917
Coarse Sand Filter s 1,059,490
Subsurface Drip Irrigation $ 553 094
Disposal -
Infiltration Beds s 1,085,476
$3,000 000 - — r— Sy B e LI o e e P S S
B Total Capital Cost mTotal Life Cycle Cost
$2,000.000
§1.000000 §—
|
$_ e cal . 2
Advantex FAST Gravel Fitter Sand Fiter
Figure 6-1 Wastewater Treatment Options for Fawn Meadows
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Table 6-2 Wastewater System Yearly Operations and Maintenance Costs

Stage Technology Estig&a::dc::t:ual
AdvanTex Units $ 17,757
FAST Units $ 27,048
Treatment '
Recirculating Gravel Filter 5 18,226
Coarse Sand Filter s 23,171
Subsurface Drip lrrigation 3 28,430
Disposal ’
Infiltration Beds 3 10,128
$2‘000.000 e e e e e e e e e et et ot e S e e g e e T
$1.500,000

$1.000,000 A
O7olal Capital Cost

B7otal Lfe Cycle Cost

$500,000

f
g

Chambered Trenches

Drip Irigation

Figure 9-2 Wastewater Disposal Options for Fawn Meadows

6.2  OPERATIONAL AND FISCAL MANAGEMENT

All wastewater treatment systems require monitoring, operational adjustments, replacement of
components, and fiscal management. Responsible management is essential to meet the requirements of
governmental agencies, homeowners, and the environment. Without proper management, water and
wastewater systems will have financial hardships, premature failure, environmental degradation, and
potential health risks. Governmental officials are becoming increasingly concerned with the management
of water and wastewater systems.

Fiscal management includes not only securing funding for the capital cost of the installation of the water
and wastewater system, but also ensuring that sufficient funds are available for ongoing operation and
maintenance, replacement of parts, and capital replacement when the system reaches the end of its
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useful life. The amount of money set aside for capital replacement varies depending on how and when
the money is invested. It is ultimately the responsibility of the developer to determine how much to
charge each user per month,
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7.0 RECOMMENDATIONS

This report evaluates wastewater options and costs for the proposed Fawn Meadows Development.
Recommendations for the development are based on total capital and yearly operations and maintenance costs as
well as land requirements. The costs and area requirements presented in this section are for a system to treat all
of the wastewater from the development (188.23 m*/day).

7.0  WASTEWATER SYSTEM RECOMMENDATIONS

SD recommends that Fawn Meadows approach Alberta Environment on the potential to install an AdvanTex
treatment system. Both its total capital and life cycle costs are the lowest of the four treatment system
alternatives. Alberta Environment is very familiar with this technology and there are over 500 installation in
Alberta.

Soil disposal is feasible at Fawn Meadows. The soils investigation has identified sufficient area to support the
installation of a soil disposal system. SD recommends using infiltration trenches for disposal. Drip requires less
area to install and has significantly lower total capital costs. However, drip also has much higher maintenance
requirements and is more susceptible to freezing. In contrast, trenches have lower maintenance requirements and
are less likely to freeze during the winter months. A combination of both technologies may be feasible as well and
will be investigated during the design phase.

Table 7-1 Wastewater System Costs and Area Requirements
Treatment / 3 Area,
Total Capital Costs
Disposal Stage Technology e hectares
Secandary AdvanTex S 991,206 0.3
Disposal Chambered Trenches S 1,080,476 2.0
Totals: | § 2,071.682 2.3
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APPENDIX B
CosT TABLES FOR WASTEWATER SYSTEM
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Table C.1

Treatment System
Engineer's Opinion of Cost

Packaged Sewage Treatment Plant

Option 1: AdvanTex

Project: Fawn Meadows
Flow: Imperial gpd

ITEM QUANTITY UNIT UNIT PRICE TOTAL PRICE
Raw Sewage Manhale al units S 1,500.00 $ 1,500
Septic Tanks 100,000 imp gallons S 1.67 S 167,000
AdvanTex Pods (AX100) 24 units S 22,000.00 § 528,000
Pumping Equipment 1 Is S 20,000.00 S 20,000
Recirculating Ball Valve 2 units S 1,000.00 S 2,000
Ventilation Fan Assembly 2 units S 3,000.00 § 6,000
viiscellaneous Piping 1 Is S 7,200.00 S 7,200
Flow Measurement 1 Is 5 13,200.00 S 13,200
Fencing 800 m S 9.00 § 7,200
Site Work Q.37 Ha S 10,000.00 S 3,747
Control Building 1 Is S 15,000.00 S 15,000
Recirculation Tank 30,000 imp gallons s 1.67 S 50,100
Site Electric and Advantex Control Panel 1 Is S 12,000.00 § 12,000
CONSTRUCTION SUBTOTAL S 832,947
Contingency 0% S -
Engineering, Permitting, and Bidding Services 12% S 99,954
Construction Observation 5% S 41,647
Surveying and Testing 2% S 16,659
CAPITAL COST TOTAL S 991,206
Annual Service Calls 6 calls S 177 S 1,062
Annual Service Provider Costs 72 hours S 75 S 5,400
Annual Utilities (single phase power) 58,138 kwh 5 0.11 § 6,395
Sampling and Analytical Costs S 2,400
Septic Tank Pumping 25,000 imp gallons S 0.10 S 2,500
ANNUAL OPERATION AND MAINTENANCE COSTS S 17,757
Present Worth Capital Replacement 50% Replacement S 832,947 S 416,473
Present Worth of Annual O&M 30 years @ 4.5% S 289,244
TOTAL LIFE CYCLE COST S 1,696,924
Notes:

1) Fiberglass reinforced plastic tanks assumed to be installed. Cost estimate includes accessways.
2) Flow measurement assumed to be ultrasonic flow meter and flume inside concrete vault.



Table C.2

Treatment System Packaged Sewage Treatment Plant
Engineer's Opinion of Cost Option 2: FAST
Project: Fawn Meadows
Flow: 41,405 Imperial gpd
ITEM QUANTITY UNIT UNIT PRICE TOTAL PRICE
Raw Sewage Manhaole 1 units S 1,500.00 § 1,500
Subtotal for Service and Equipment Scope of Supply (see items below) S 688,565
Equalization Tanks 50,000 imp gallons
Pumps and Controls 2 units
MicroFAST 9.0 with Tanks & 5 HP Blowers 5 units
Dosing/Recirculation Tank 20,000 imp gallons
One Year Maintenance/Monitoring Package 1 Is
Training Package/Shop Drawings 1 Is
Taxes, Delivery, and Labor Expenses 50% ) 344,283
Fencing 500 m S 900 § 4,500
Control Building 1 Is S 15,000.00 S 15,000
Site Electric 7 units S 1,00000 § 7,000
Flow Measurement 1 Is S 13,200.00 S 13,200
CONSTRUCTION SUBTOTAL S 1,072,548
Contingency 0% S -
Engineering, Permitting, and Bidding Services 12% S 128,706
Construction Observation 5% S 53,627
Surveying and Testing 2% S 21,451
CAPITAL COST TOTAL S 1,276,332
Annual Service Calls 6 calls ) 177 S 1,062
Annual Service Provider Costs 54 hours S 75 8 4,050
Annual Utilities (single phase power) 154,877 kwh S 011 S 17,036
Sampling and Analytical Costs S 2,400
Septic Tank Pumping 25,000 imp gallons S 0.10 S 2,500
ANNUAL OPERATION AND MAINTENANCE COSTS S 27,048
Present Worth Capital Replacement 50% Replacement s 1,072,548 § 536,274
Present Worth of Annual 0&M 30 years @ 4.5% S 440,585
TOTAL LIFE CYCLE COST S 2,253,194
Notes:

1) Concrete coated, fiberglass tanks assumed to be installed. Cost estimate includes accessways.
2) Flow measurement assumed to be ultrasonic flow meter and flume inside concrete vault.



Table C.3

Treatment System Recirculating Gravel Filter
Engineer's Opinion of Cost

Project: Fawn Meadows
Flow: 41,405 Imperial gpd

ITEM QUANTITY UNIT UNIT PRICE TOTAL PRICE
Raw Sewage Manhole 1 units § 1,500.00 S 1,500
Septic Tanks 100,000 imp gallons S 167 S 167,000
Recirculation Tank 21,000 imp gallons S 1.67 § 35,070
Recirculating Ball Valve 2 units S 1,000.00 S 2,000
Gravel 2,140 cu.m s 55.00 S 117,700
Liner 27,725 sg.m ) 115 S 31,884
Geotextile 27,725 5g. m S 025 S 6,931
4x8 Plywood Sheet 148 each S 50.00 S 7,400
4x8 Styrofoam Sheet 148 each S 50.00 S 7,400
Mulch 474 cu. m S 40.00 S 18,963
Earthwork 2,140 cu. M S 500 § 10,700
Distribution Piping 6,400 m S 6.00 S 38,400
Infiltration Chambers 6,400 m S 7.00 S 44,800
Underdrain Piping 3,200 m S 10.00 § 32,000
Recirc. Pumps/Controls 8 units S 4,000.00 § 32,000
Aeration System 5 units S 40,000.00 S 200,000
Blower Enclosure 5 units S 2,000.00 5 10,000
Plants 5,000 each S 6.00 S 30,000
Fencing 900 m S 9.00 § 8,100
Site Work 0.90 ha S 10,000.00 S 9,000
Control Building 1 Is S 15,000.00 S 15,000
Site Electric 12 units S 1,000.00 S 12,000
Flow Measurement 1 Is S 13,200,00 S 13,200
CONSTRUCTION SUBTOTAL S 849,548
Contingency 10% S 84,955
Engineering, Permitting, and Bidding Services 12% S 101,946
Construction Observation 5% S 42,477
Surveying and Testing 2% S 16,991
CAPITAL COST TOTAL S 1,095,917
Annual Service Calls 6 calls S 177 S 1,062
Annual Service Provider Costs 72 hours S 75 S 5,400
Annual Utilities (single phase power) 62,397 kwh S 011 § 6,864
Sampling and Analytical Costs S 2,400
Septic Tank Pumping 25,000 imp gallons S 0.10 2,500
ANNUAL OPERATION AND MAINTENANCE COSTS S 18,226
Present Worth Capital Replacement 50% Replacement S 849,548 S 424,774
Present Worth of Annual O&M 30 years @ 4.5% S 296,877
TOTAL LIFE CYCLE COST S 1,817,567
Notes:

1) Fiberglass reinforced plastic tanks assumed to be installed. Cost estimate includes accessways.



Table C.4
Treatment System Coarse Sand Filter
Engineer's Opinjon of Cost

Project: Fawn Meadows
Flow: 41,405 Imperial gpd

ITEM QUANTITY UNIT UNIT PRICE TOTAL PRICE
Raw Sewage Manhole 1 units 35 1,500.00 § 1,500
Septic Tanks 100,000 imp gallons S 1.67 S 167,000
Pump Tank 24,000 imp gallons S 1.67 5§ 40,080
Pumps and Controls 12 units S 4,000.00 S 48,000
Sand 2,667 cu.m S 40.00 S 106,667
Gravel 1,111 cu.m S 4500 S 50,000
Geotextile 41,464 m S 025 § 10,366
Liner 41,464 sq. m 5 0.85 S 35,245
Mulch 889 cu.m S 40.00 § 35,556
4x8 Plywood Sheet 128 each S 50.00 S 6,375
4x8 Styrofoam Sheet 128 each S 50.00 S 6,375
Drainbed Rock 889 cu.m S 4500 S 40,000
Earthwork 6,000 cu.m S 5.00 5 30,000
Distribution Piping 12,000 m S 6.00 S 72,000
Infiltration Chambers 12,000 m S 7.00 S 84,000
Underdrain Piping 6,000 m S 10.00 § 60,000
Aeration System 6 units S 8,900.00 S 53,400
Site Work 1.08 ha S 10,000.00 S 10,764
Control Building 1 Is S 15,000.00 § 15,000
Site Electric 18 units S 1,000.00 $ 18,000
Fiow Measurement 1 Is S 13,200.00 $ 13,200
CONSTRUCTION SUBTOTAL s 890,328
Contingency 0% S "
Engineering, Permitting, and Bidding Services 12% 5 106,839
Construction Observation 5% S 44,516
Surveying and Testing 2% 5 17,807
CAPITAL COST TOTAL S 1,059,490
Annual Service Calls 6 calls S 177 .5 1,062
Annual Service Provider Costs 108 hours S 75 S 8,100
Annual Utilities (single phase power) 82,810 kwh S 011 S 9,109
Sampling and Analytical Costs 5 2,400
Septic Tank Pumping 25,000 imp gallons 5 0.10 S 2,500
ANNUAL OPERATION AND MAINTENANCE COSTS s 23,171
Present Worth Capital Replacement 50% Replacement 5 890,328 S 445,164
Present Worth of Annual Q&M 30 years @ 4.5% S 377,431
TOTAL LIFE CYCLE COST S 1,882,085
Notes:

1) Fiberglass reinforced plastic tanks assumed to be installed. Cost estimate includes accessways.
2) Flow measurement assumed to be ultrasonic flow meter and flume inside concrete vault.



Table C.5
Disposal System Drip Irrigation
Engineer's Opinion of Cost

Project: Fawn Meadows
Flow: 41,405 Imperial gpd

ITEM QUANTITY UNIT UNIT PRICE TOTAL PRICE
Transfer Pump Tank 24,000 imp gallons S 1,67 § 40,080
Duplex Pump Station 1 Is S 10,000.00 § 10,000
Forcemain to Dosing Tanks 2,000 m 5 1400 § 28,000
Emitter Tubing 54,000 m S 1.50 § 81,000
Pumps and Controls 9 units S 4,000.00 $ 36,000
Dosing Tank 30,000 imp gallons S 1.67 S 50,100
Supply Manifald 8,100 m 5 10.00 $ 81,000
Return Manifold 8,100 m S 10.00 § 81,000
Air/Vacuum Relief Valves 18 units S 100.00 $§ 1,800
Site Work 1.8 ha S 10,000.00 § 18,000
Fencing 1,800 m S 9.00 S 16,200
Site Electric 9 units s 1,000.00 S 9,000
Manitoring Wells 6 units S 2,000.00 S 12,000
CONSTRUCTION SUBTOTAL 3 452,180
Contingency 0% S -
Engineering, Permitting, and Bidding Services 12% S 54,262
Construction Observation 5% S 22,609
Hydrogeological Investigation 1 Is S 15,000 S 15,000
Surveying and Testing 2% S 9,044
CAPITAL COST TOTAL s 553,094
Annual Service Calls 6 calls S 443 S 2,655
Annual Service Provider Costs 270 hours S 75 S 20,250
Annual Utilities (single phase power) 50,224 kwh S 011 S 5,525
ANNUAL OPERATION AND MAINTENANCE COSTS ] 28,430
Present Waorth Capital Replacement 100% Replacement S 452,180 S 452,180
Present Worth of Annual O&M 30 years @ 4.5% S 463,088
TOTAL LIFE CYCLE COST S 1,468,362
Notes:

1) Fiberglass reinforced plastic tanks assumed to be installed. Cost estimate includes accessways.



Table C.6

Disposal System Chambered Trenches
Engineer's Opinion of Cost

Project: Fawn Meadows
Flow: 41,405 Imperial gpd

ITEM QUANTITY UNIT UNIT PRICE TOTAL PRICE
Transfer Pump Tank 24,000 imp gallons $ 1.67 § 40,080
Duplex Pump Station 1 Is S 10,000.00 S 10,000
Forcemain to Dosing Tanks 2,000 m S 14.00 S 28,000
Infiltration Chambers 36,000 m S 7.00 S 252,000
Sand (3 inch Blanket) 1,000 cu.m S 45.00 S 45,000
Soil Cover {6 inches) 2,000 cu.m S 40.00 § 80,000
Earthwork 4,000 cu.m s 500 S 20,000
Supply Manifold 1,200 m S 14.00 $ 16,800
PVC Distribution Piping 36,000 m $ 600 S 216,000
Fencing 2,000 m S 9.00 S 18,000
Site Work 2.8 ha S 10,000.00 & 28,000
Dosing Tank 24,000 imp gallons S 1.67 S 40,080
Pumps / Controls 12 units S 4,000.00 $ 48,000
Forcemain 2,400 m S 14.00 S 33,600
Site Electric 12 units S 1,000.00 5 12,000
Mgnitoring Wells 6 units S 2,000.00 S 12,000
CONSTRUCTION SUBTOTAL S 899,560
Contingency 0% S -
Engineering, Permitting, and Bidding Services 12% 5 107,947
Construction Observation 5% S 44,978
Hydrogeological Investigation 1 Is S 15,000 S 15,000
Surveying and Testing 2% S 17,991
CAPITAL COST TOTAL s 1,085,476
Annual Service Calls 6 calls S 177 S 1,062
Annual Service Provider Costs 108 hours S 75 8§ 8,100
Annual Utilities (single phase power) 8,778 kwh S 0.11 S 966
ANNUAL OPERATION AND MAINTENANCE COSTS s 10,128
Present Worth Capital Replacement 35% Replacement S 899,560 S 314,846
Present Worth of Annual 0&M 30 years @ 4.5% S 164,967
TOTAL LIFE CYCLE COST S 1,565,289
Notes:

1) Fiberglass reinforced plastic tanks assumed to be installed. Cost estimate includes accessways.
2) Average values used for sand blanket and soil cover quantities.






Hagstrom Geotechnical ServicesLtd.

5607 - 134 A. Avenue, Edmonton, Alberta TEAOM3
Tel: (780) 996-5621¢ Fax: (780) 475-5671
e-mail; h_gsl@telus.net

Nor Can Consulting Group Inc. March 3, 2012
Box 38, Site 219, RR2 Our File: H0907-280
Carvel, Alberta Your File: NC-145
TOE 0HO

Attention: Mr. Frank Florkewich
Dear Sirs:

Re:  Review of Slope Stability and Groundwater Table Considerations
For Cluster Residential Single and Multi-Family Units
Proposed Country Residential Subdivision — Fawn Meadows
Portion of NE and SE 4-53-2-W5M
Parkland County, Alberta

As requested, we have reviewed a proposed concept plan relative to slope stability and high
groundwater considerations for the above referenced site. Specifically, we were requested to
comment on the site adequacy for proposed cluster development relative to slope stability matters
and high groundwater table conditions. Our comments do not pertain to proposed large buildings
such as community services building, seniors living complex, water treatment plant and
maintenance plant since a detailed site investigation was carried out for each facility. In this case, site
grading, new fill, etc. will be was carried out as part of site development and construction.

There were two reports prepared by Hagstrom Geotechnical Services Ltd. (HGSL) for this site that
were reviewed for the purposes of this assignment and these reports were submitted in September
and October, 2009. One report was entitled “Geotechnical Site Investigation for Building
Foundations and Roadways, Proposed Country Residential Subdivision -Fawn Meadows, Portion of
NE and SE 4-53-2-W5M , Parkland County, Alberta”, dated September 12, 2009. Another report
was entitled “Slope Stability Assessment, Proposed Country Residential Subdivision, Fawn
Meadows, Portion of Ne and SE 4-53-2-W5M, Parkland County, Alberta” dated October 14, 2009.
During these two investigations, there were a total of nineteen boreholes drilled to depths of 4.5 and
12.0 metres across the site. It is noted that another report was issued on May 13, 2004 by Sabatini
Earth Technologies Inc. for traditional country residential lots of which this information is
considered to be out dated. A report that reflects the current concept plan should be carried out at a
later date.

The current concept plan calls for a cluster conservation adult-oriented residential subdivision with
privately owned potable water and sanitary sewer services. There will be total of five clusters located
on the site that take advantage of topographic high features on the site, refer to Plate 1, attached. One



cluster will consist of numerous single family units and are located in the south east quadrant. These
units are located on two large hills that have slopes inclined at 12 degrees or less. Based on slope
stability calculations, the slope stability report indicated that no development setback restrictions or
set-back distances are considered necessary for proposed lots on the site.

The groundwater table conditions across the site are summarized in Table 1, below and are
approximate borehole locations are shown on Plate 1, attached. The results show that Boreholes 09-1
and 09-4 had a groundwater table depth less 2.1 metres. These two boreholes were located in the
south west corner and north west quadrant. Based on this information, the areas of undevelopable
lands were plotted and are shown on Plate 1, attached. As shown, there are five separate areas that
are considered undevelopable for this type of development.

TABLE 1: SUMMARY OF BOREHOLE WATER LEVELS

Borehole t=9 and 10 Days Borehole t=9 and 10 Days

Number Later Number Later
09-1 2.0 09-11 4.4 (dry)
09-2 4.4(dry) 09-12 4.4 (dry)
09-3 4.4(dry) 09-13 4.3 (dry)
09-4 2.0 09-14 3.0
09-5 4.3(dry) 09-201 11.5 {dry)
09-6 4.3(dry) 09-202 11.8 (drv)
09-7 4.3(dry) 09-203 11.7 (dry)
09-8 4.4 (dry) 09-204 11.8 (dry)
09-9 4.2 (dry) 09-205 11.6 (dry)
09-10 4.3 (dry)

Based on the above information, the proposed cluster developments are located outside the areas
that are considered undevelopable. Therefore, the sites selected for the five clusters are considered
adequate relative to shallow groundwater table and slope stability issues.

Yours ‘(ruly,

PERMIT TO PRACTICE |
Hagstrom Geotechnical Services Lig,

sxgnamre‘?M ﬁ-«‘ﬁrﬂ
M 3,2002

PERFﬁgT {\_ \— u,} vv 3" S”R"'fu
The Assoclation of P otussional Enginesre,
Gsoloplats end Geophysicists of Aleriz

Attachments: Plate | e



Hagstrom Geotechnical Services Ltd.

5607 - 134 A. Avenue, Edmonion, Alberta T5A OM3
Tel: (780) 996-5621s Fax: {780) 475-5671
e-mail: h_gsl@telus.net

Norcan Consulting Group Ltd. March 1, 2012
Box 38, Site 219. RR2 Our File: H0907-280
Carvel, Alberta Your File: NC-145
TOE OHO

Attention: Mr. Frank Florkewich
Dear Sir:

Re:  Slope Stability Assessment
Proposed Country Residential Subdivision
Fawn Meadows
Portion of NE and SE 4-53-2-W5M
Parkland County, Alberta

1.0 INTRODUCTION

Hagstrom Geotechnical Services Ltd (hereinafter referred to as HGSL) was retained by Mr.
Frank Florkewich of Norcan Consulting Group to carry out a slope stability assessment at the
above referenced property. The purpose of the work was to determine the soil and groundwater
conditions along slopes greater than 15 percent, determine the factor of safety against slope
failure and to provide building development guidelines. Field drilling was carried out on August
5. 2009 and final water table measurements were taken on August 14, 2009.

2.0 BACKGROUND INFORMATION

2.1 Site Description

The proposed country residential subdivision contains about 52.6 hectares of agricultural land
that occupies a portion of the northeast and southeast quarters of Section 4. Township 53, Range
2, West of the Fifth Meridian. The site is bounded on the east by Highway 770 and on the south
by Parkland Drive. The site is open, vacant hayland and contains four large groups of trees and
marshes that cover about 30 to 35 percent of the site. The site topography is moderately rolling
with slopes typically less than 12 degrees (21 percent). No definite drainage pattern is apparent
on the site,

It is understood that the proposed development is to consist of cluster type lots of about 36 single
family residential homes, numerous duplex. semi detached and supportive living units. The lot
boundaries have not been finalized although the sizes will range from 0.30 to 0.58 acres in area.
It is further understood that the development will be serviced with centralized private sanitary
sewers and potable water systems. Other facilities such as a community services building and
assisted seniors living complex are proposed for the site.



3.0 SURFICIAL GEOLOGY

According to published surficial geology reports', the terrain in the area is broadly classified as
ice-contact, undivided fluvial and lacustrine deposits consisting of gravel, sand, silt and clay and
local till that are up to 25 meters thick. The deposits are in intermittent supraglacial lakes and
streams, or at margins of ice-floored proglacial lakes. The local topography is classified as
undulating to hummaocky.

3.1 Scope of Work

The scope of work for the foregoing investigation included site reconnaissance, field drilling,
laboratory testing, data analyses and slope stability assessment. Specifically, the scope of work
consisted of the slope stability assessment is to determine the factor of safety against slope
failure and to provide general design and construction recommendations.

40  FIELD EXPLORATION AND LABORATORY TESTING

4.1 Field Drilling

Five boreholes (Boreholes 09-201 to 09-205) were drilled on the site to depths of 12.0 metres on
August 5, 2009 using a truck mounted drill rig equipped with continuous flyte, 150-millimeter
diameter, solid-stem augers. Supervision of the drilling, soil sampling, and logging of the
various soil strata were conducted by Mr. Merle Hagstrom, P. Eng. of HGSL. The soil
encountered during drilling was classified in accordance with the Modified Unified Soil
Classification System described on Plates 1 and 2, Appendix A. The soil and groundwater
results are presented on borehole logs, (Plates 203 to 207A, Appendix A). A site plan showing
the approximate borehole locations is presented on Plate 208, Appendix A.

Soil sampling for laboratory analysis generally consisted of disturbed auger soil samples at 0.75
meter intervals obtained from all five boreholes. In addition, pocket penetrometer (PP) readings
were taken on intact cohesive soil samples at approximately 0.75 meter intervals from all
boreholes to obtain an indication of the unconfined compressive strength (Q,) of the soil. Other
laboratory tests consisted of Atterberg limit tests.

Groundwater conditions were monitored during drilling, at drilling completion, 3 to 7 hours later
and 9 days later. The individual results are presented on the borehole logs in Appendix A.

5.0  SOIL CONDITIONS

A total of five boreholes were drilled at the crest of the slopes of which the approximate location
of the boreholes is shown on Plate 208, Appendix A. The subsoil profile encountered in the five
boreholes generally consisted of thin cover of topsoil over silt followed by an extensive deposit
of clay that extended below the bottom of boreholes. A 0.5 metres thick sand layer was
encountered in the bottom of Borehole 09-201.

1
Shetsen, 1. 1990. Quaternary Geology. Central Alberta, Alberta Research Council. Map Scale 1:500000



A detailed description of the encountered stratigraphy is presented on the borehole logs in
Appendix A and is further discussed in the following sections. It is noted that the soil properties
discussed below such as internal friction angle and cohesion dictating slope stability are based on
empirical correlation and pending verification based on slope stability analysis.

5.1 Topsoil

Topsoil was encountered in all five boreholes at the ground surface and extended to depths
ranging from 5 to 17 centimeters. The topsoil was generally described as silty, dry, compressible,

and dark brown to black in colour. Greater thick of topsoil may be encountered between borehole
locations.

3.2 Silt

Silt was encountered below the topsoil in all five boreholes at depths ranging from 0.1 to 0.2
metres and extended to depths ranging from 2.7 to 8.5 metres. The silt was generally described
as sandy, with a trace to some clay, medium dense and light brown in colour. Occasional sand
and clay lenses were encountered within the silt. In-situ moisture contents in the silt ranged
from 7 to 18 percent with most of the values between 13 and 17 percent. Two Atterberg limit
tests conducted 1n the silt yielded liquid limits of 28 and 29 percent and plastic limits of 15 and

16 percent. The silt can be conservatively allocated an internal friction angle of 27 degrees and
cohesion of 0 kPa.

5.3 Clay

Clay was encountered below the silt at variable depths and extended beyond the termination
depth of four boreholes. The clay was described as silty, medium plasticity, stiff to hard
consistency, damp to moist, with occasional silt and sand lenses and dark grey in colour. Some
rust staining, gravel chips and clay till like clay lenses were encountered within the clay. In-situ
moisture contents in the clay ranged from 11 to 26 percent. Pocket penetrometer readings in the
clay ranged from 195 to 480 kPa thus confirming stiff to hard consistency. An internal friction

angle of 25 degrees and cohesion of 0 kPa can be conservatively applied to the clay present on
the site.

54 Sand

A 0.5 metre thick sand layer was encountered at the bottom of Borehole 09-201 and extended
below the termination depth of the borehole. The sand was described as silty, coarse grained,
damp, loose in relative density, and dark brown in colour. In-situ moisture contents in the sand
were about 11 percent. The sand can be conservatively allocated an internal friction angle of 28
degrees and cohesion of 0 kPa.

6.0 GROUNDWATER CONDITIONS
The groundwater conditions encountered in the five boreholes are summarized in Table 1, below.

As shown, the groundwater conditions extended below the termination depth of all boreholes and
thus the ground water conditions are considered to be low at the site. In general, groundwater

L2



levels can be expected to be highest during the spring due to snowmelt, or following periods of
frequent or prolonged rainfall. The levels will generally decrease until the late fall at which time
the lowest levels are expected and will continue over the winter months. The present
groundwater measurements are considered to be slightly below normal conditions.

TABLE 1
SUMMARY OF GROUNDWATER OBSERVATIONS

Borehole | Depth of Groundwater Water Levels After Drilling Completion (m) |
Number Seepage (m) t=0 hours t=9 days

09-201 Nil 11.8 (dry) 11.5 (dry)

09-202 Nil 11.8 (dry) 11.8 (dry)

09-203 Nil 11.8 (dry) 11.7 (dry)

09-204 Nil 11.8 (dry) 11.8 (dry)

09-205 Nil 11.9 (dry) 11.6 (dry)

7.0 SLOPE EVALUATION
71 Potential Impacts on Slope Stability

There are moderately steep slopes within the study area that are situated in two distinct areas of
the site where cluster type homes will be constructed. There were five deep boreholes drilled in
the tow areas of which the approximate location of the boreholes are shown on Plate 208,
Appendix A. The soil conditions across these slopes generally consist of a thin cover of topsoil
over variable thick layers of predominately silt and clay with low groundwater conditions.

There are several factors, which are listed below that could potentially lead to instability of the
slopes on this site. Such factors include:

1. Placement of fill soils near the crest-of-slope.
2 Disturbance of the existing vegetation on the slope or near the crest of a slope.
3. An increase in groundwater level and therefore increase in pore pressures within the

soil due to general lot grading, general development of the site including excessive

lawn watering, ponding of water, construction of swimming pools or leaking utility
lines near the crest-of-slope.

4, Excessive surface runoff over the crest-of-slope leading to increased groundwater
infiltration into the slope and possible surficial erosion and sloughing.

5. Removal or erosion at the toe of the slope.



All of the factors above can, to some degree, be controlled to minimize the negative impact on
the stability of the adjacent slopes. The above factors were considered in the evaluation process
to identify potential modes and degrees of slope instability on the site. Erosion at the toe of the
slope is not considered to be a factor. Other factors such as loading the crest of the slope;
removal at the toe of the slope; disturbance to the vegetation on the slope; an increase in
groundwater levels and excessive surface runoff over the crest of slope can be controlled by
proper planning and general maintenance of each proposed residential lot.

7.2 Slope Stability Analysis

An infinite slope stability analysis was undertaken on different cross sections for this project. A
slope is generally considered stable if it possesses a factor-of-safety of 1.5 or greater.

Based on the information obtained from the drilling program, site reconnaissance and laboratory
testing, soil properties were estimated for the various soil strata. A soil strength parameter of
internal angle of friction of 27 degrees, 25 degrees and 28 degrees was assigned for the silt, clay
and sand, respectively. The groundwater table was assumed at depth of 10.0 metres below
ground surface.

The slope inclinations for the analysis were between 8 and 12 degrees (15 and 21 percent). The
results of the slope stability analysis indicate that the factor of safety against slope fajlure is
greater than 1.9. Based on the results of the analysis, the slopes on the site are considered stable
and possess a factor-of-safety greater than 1.5 under the worst anticipated groundwater
conditions. Therefore, no development setback restrictions or set-back distances are considered
necessary for proposed lots on the site where the slopes are steeper than 8 degrees (15 percent).

8.0 CLOSURE

The report was based on the findngs at five borehole locations that are located in two different
areas of the site that has moderately steep slopes. Should different subsoil and groundwater
conditions be encountered during construction, Hagstrom Geotechnical Services Ltd. should be
notified immediately and the recommendations submitted herein will be reviewed, and revised 1f
necessary.

This report was prepared for the exclusive use by Nor Can Consulting Group and authorized
users for the specific application to the project described in the report. It has been prepared in
accordance with generally accepted soil and foundation engineering practices. No other
warranty, expressed or implied, is made. It is recommended that a copy of this report be
submitted with each lot land title and applied as a restrictive covenant to each lot.

Yours truly,

PEEMIT TO PRACTIOE
Hagetrom Geotechrios] Servicsy Lid.

Signature —2@&& i
pes___YWaed I 2002

PERMIT 00880 v eens
The Asscciziicn of Froessons! Enginsers,
Seoiogists and BGeophysicists of Alerta




APPENDIX A

Explanation of Field and Laboratory Test Data
Borehole Logs
Site Plan



Explanation of Field and Laboratory Test Data
The following pages are an explanation of the terms and symbols used in the Test Hole Log
Soil Profile and Description

Soil types are described by the Modified Unified Soil Classification System.
(See Plate 2 for terms and symbols)

Soils classified by particle size fall in the following ranges:
BOULDERS - greater than 200 mm SAND - 0.08 mmto 5 mm
COBBLES - 75 mm to 200 mm SILT -0.002 mm to 0.08 mm
GRAVEL -5 mmto 75 mm CLAY - finer than 0.002 mm

Additional graphic symbols include:

—_— seepage
s water level surface

Soil Sample Type

Lo Standard Penetration Sample (D)
| Undisturbed Sample (Shelby) (U)
B Bag Sample

Penetration Resistance

Field test indication number of blows (N) of a 140 pound hammer dropping 30 inches (76cm)
required to drive a 2 inch (5 cm) O.D. open end sampler a distance of 1 foot (30 ¢cm) from 0.5 to
1.5 feet (15 to 45 cm ) into the undisturbed soil. This test is outlined in A.S.T.M., D1568.

Miscellaneous Tests

In this column are summarized resuits of all the laboratory test as indicated by the following
symbols:

HVR Hydrocarbon Vapour Readings, ppm or % LEL
*MA  Mechanical grain size analysis
G Specific gravity
k Coefficient of permeability
PP  Pocket penetrometer strength kg/cm?2
*q Triaxial compression test
*C Consclidation test
Qu  Unconfined compressive strength kg/cm2
SO, Soluble sulphate concentration
¥ Bulk unit weight
vd  Dry unit weigh

* Tests normally summarized on separate data sheets

Hagstrom Geotechnical Services Ltd.

5607 - 134 A. Avenue, Edmonton, Alberta T5A OM3

PLATE
No. 201




Modified Unified Classification System For Soils |
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£ 02 THE Organic silts and organic silty Whenever the nature of the
€ 882 oL {111 ren apeorow sy freconlent s ol b
(o] =0 < el 1 | | i
E [Bioa T O mmmr s Brame Gy mrr Sl = by the letter *F”. E.G. SF is
D 3 i . r ) - )
SFR-R3 W, > 50% od .-/ -/ Blue Otganic claysiotigh plastisity a mixture of sand with silt or
g S : clay
3 :Peat and other highly organic Strong‘ color or odor, and
Highly Organic Soils =] ’ Orange;so“s often fibrous texture
B 50—~ ~-——-
edrock Symbols
Bedrock NN & ®
(Undifferrentiated) \w £ £
NAAY = 40 al- ot
Shale A 0,% x
SN °
Sandstone u T
N7 3 ‘© A
Siltstone YN = .
N g -
AV = el
10 el f
Coal ,/éC
TLSE AN |
Hagstrom Geotechnical Services Ltd. 0 10 20 30 40 50
5607 - 134 A Avenue, Edmaonton. Alberta T5A OM3 PLATE

Liguid Limit (W)

No.202




' CLIENT - Nor Can Cansulting Group Ing

 PROJECT. Proposed CﬁountryrBgs'\d?mialrsgit)g&i-sid_ﬁ _-_F;aiﬁn Meadows

Hagstrom Geotechnical Services Ltd. B h s
LOCATION: Portions of NE & SE 4-53-2-W5M, Parkland County, Alberta: TEST
5607 - 134 A Avenue. Edmonton, Alberta T5A OM3 e e e e
JOBNo..  H0807-280 BORING
A o (DATE. _August5, 2009 TECHMH  09-201
MOISTURE CONDITIONS | ey OIELT VP Be40 SO Slom uger
ATTERBERG LIMITS I _ SOIL PROFILE & DESCRIPTION ____TESTRESULTS |
ST—— s g ey s cun D T H =z
MOISTURE CONTENT % Th I patum o ou e
20 3 4 50 60 [ EE 25 p 83 Mengros
RN N 8Z © . SURFACE ELEVATION: 26 T @O
| ! | g —  |TOPSOIL; silty, dry, compressible, dark brown,  [—
& |7 [T T T = !\10 cm thick 10 cm
= TN == 1 |71 SILT; sandy, trace of clay, light yellowish brown
S | SV VR U R SR P S U D W T e
i ‘ | -
BEFE B R S e |
—- —{f)— R T F s e i e - ‘— occasional thin sand lenses
(MR AT | N TS VOO " [ SR PN . ! |
| 5 -
T = 2
A . o = N — .
R -
F— — -t — e —_ _— SHENS, —
I -
=55 = ] H i
e i e T e +——-—13 =—dry, loose
i b 10,
i i R
| 1
R ) S
i @ o o SR =~
I
”» ¥ T L _ e 4
- .L;,f " L1 ‘-' -
f i ] N i
. J‘ /—\ - L L — dry to damp, loose
et .‘__ —_— - L — — e
L ‘
—T“— ——,i— T 71" i s e i 5
S T -+ - B
; I
o t ] T
1 r Lo
1 I 1 1T 71T £
} @ S bl [ — et 8 —damp, loose
| i M=
ST B e M e i = =
! e . bl wndbioe o R
} \ g
——- 7?—7 e NN R — e e S
e ~ -t - 7 - groundwater seepage
s ESE
| I -
: @ - ] e ———  —clay {ill like
. [ 25
'_.r R *’17*"""" o = = e -
I G S - SRS/ (PSS
i 1 I = 8
- __@._. | FNE I S ool i i
JRE TN 2. W S N P T W S S 8.5 m
| & , i b= :CLAY; silty, very stiff, medium plasticity, damp to
'k 1t 1 —-F = 'moist, dark brown /
T R (N 4‘5 T | S =
S S | PP =430 kPa
i B 7
Lt b b T —claytilllke /
%4 s e i 2 PP = 360 kPa
1 T - -—+1 - -+ 10 —very stiff, medium plasticity, dark brown /
H ‘ | ‘ i
S rrTTTTTrTTTTTTT TR = /
— S TS NS N S / PP =310 kPa
i L ? | B ;
© MOISTURE CONTENT | Q, UNCONFINED COMPRESSION | SO, SULPHATE CONTENT ~  STANDARD PENETRATION SAMPLE  PLATE

LIQUID LIMIT 5 | > WATER TABLE ~ UNDISTURBED SAMPLE (SHELBY)
A PLASTIC LIMIT ¢ DRY UNIT WEIGHT N PENETRATION RESISTANCE ‘5 BAG SAMPLE “No.203




Hagstrom Geotechnical Services Ltd.

5607 - 134 A Avenue, Edmonton, Alberta T5A OM3

MOISTURE CONDITIONS
ATTERBERG LIMITS

~ SOIL PROFILE & DESCRIPTION

CLIENT Nor Can Consulting Inc.

PROJECT Proposed Country Res;denhai $ub@|v;5|02 _ 7 B
'LOCATION Portions of NE & SE 4-53-2-W5M, Parkiand County, Alberta TEST
JOB No.: HogoTzéb* BORING
DATE: August 5, 2009 TECH: MH 09-201
DRILL TYPE: B-40 Solid Stem Auger t T
SRC TEST RESULTS

. )..88 18,

e e e B e S Fe = P T
MOISTURE CONTENT % TOE ) sET oW |l g |
0 20 30 4 s e [ SE ' SE | BHiEs | MSCHUEOS

I T OZ O ' SURFACE ELEVATION: eH HE DO -

! 4 ~ 1TCLAY;(continued), silty, very stift, medium e
1 ﬂ‘f? N - S B = plasticity, damp to moist, dark brown 15 /
SN SV S 3 NN SN GOV [N SO N ) A e mi/

," | - SAND coarse grained, silty, loose, damp, dark i
= e et T brow
i e g;,_ ssn e - | 39" 4 _—__qg_qyr_QE_zp_c_qp_f_g{gypﬁgv_a_t_e_r_hﬁge_gggg7__1_2_(_:)_r_r1
N —  :End of Borehole = 12.0 m
T 7T —~ i Slough =11.8 m, 0 hours

1 A s E “r Tt Water level = 11.8 m (dry), O hours

i S (S PP T e S S U R Water level = 11.6 m (dry), 7 hours later

| i 43— " Water level = 11.5 m (dry), 9 days later

. ‘ Gl L L G , L ,4*6,, 14
S | L |
JR S e E L 1 52, 45
S S ) 0

S S S S Ak 4 55 47
\ii N2 N S N SO S S, v | e [ L

i L L

! I O I I
T T 62 19

; —_ - e i
-~ . | f i S O =
] o - 20

i 65‘_'_-

o b Ld e = | 987 3p

: ,,74#, R (TRPR WY (U 8 n O S S |
© MOISTURE CONTENT Q. UNCONFINED COMPRESSION S0, SULPHATE CONTENT __ STANDARD PENETRATION SAMPLE PLATE
B uvquipumT >  WATER TABLE __ UNDISTURBED SAMPLE (SHELBY)
A PLASTIC LIMIT + Y DRY UNIT WEIGHT N PENETRATION RESISTANCE & BAG SAMPLE No.203A




Hagstrom Geotechnical Services Ltd.

_CI:IENT Nor Can Consulting Group Inc

5607 - 134 A Avenue, Edmonlon, Alberia T5A OM3

PROJECT Proposed Country ReSIdenhal Subdwlsmn Fawn Meadows

" LOCATION: Portions of NE & SE 4-53-2-W5M, Parkland Counly Alberla TEST

JOBNo.  H0307-280 ' BORING
_ . DATE __ Auust52008 CTECHMH 09202
MOISTURE CONDITIONS _ . DRILTYPE: B-40Soid Stem Auger _
ATTERBERG LIMITS T SOIL PROFILE & DESCRIPTION i TESTRESHUIS |
U R e i : | Z
MOISTURE CONTENT % Il I patum 3y Q
0 20 30 4 s g |af EE A Bur @ MSOELANEOU
| OZ 0O : SURFACE ELEVATION: hn FE BO o -
‘ ' | | —  |TOPSOIL; silty, dry, compressible, dark brown, :
B : T = \11 cm thick 11 em
—-15 — | —r—f — - .SILT; sandy, some clay, medium dense, light
] _@;____é i i T - yellowish brown
i ‘ e i
§ -é—w-ﬁ | M e i e = S N 1 - frequent carbonate pockets
i \ . —
e . =
,4€? S_— , Erit b ER
— " t_._ SIS e 2% :
F‘l - J. & Ly
1 ' =
IR R
Lot b B b 8 o —
T -
— - .__@‘3,»* ————— I I = 1 — 3 —medium dense
! | 107
; | I I - - = r
S SR S S Lo o i
1
T B G S wicets e e B z
¥ ! = .
e e - _ '1'4.
o [ 4 i & 1 b
1 ' O
—t @ — -+ S B s i — damp, medium dense, yellowish brown
; \ i
ERNENE ) - =
f AL E| MO e
j v b
A sy | SR st 5
; T | o=
P e —t - B
A | W v I ] SO WY PO
N | =
; E T TN I B B
I BRE
I O i
I T G 1 (- S - o S
4 ‘ ‘ ' fi
- e - e i
| )
1 I —
SRR T Y, ;) ~ clay layer from 7.2 0 7.4 m, very stiff
: | -
e B (S S : — medium dense, dark brown
\ 25+ 7.7 m
—T*’ I T ) o — CLAY; silty, very stiff, medium plasticity, moist, /
T 3L— """"" = — — 8 occasional gravel chips, dark grey
4If, _ T .ﬁl') - - _ X1 PO e / PP = 265 kPa
: B L e B [N S S e /
ST [ SO M | : N o i r
i | -
| : - o 9 — very stiff, occasional silt lenses / PP =280 kPa
i ; | =
SREN . . ] e /
AT S | L. e /
I
—ep : . 8 PP =240 kPa
= S R R | (S I - ST S - /
: i\, 2 —1 ~+—-fF—— - = very stiff, moist, dark brown % PP = 245 kPa
\ ‘ f ¥ '
©  MOISTURE CONTENT : Q, UNCONFINED COMPRESSION ' SO, SULPHATE CONTENT _ STANDARD PENETRATION SAMPLE ~ PLATE
LIQUID LIMIT . X WATER TABLE _ . UNDISTURBED SAMPLE (SHELBY)
A PLASTIC LIMIT s DRY UNIT WEIGHT N PENETRATION RESISTANCE 5 BAG SAMPLE No.204




Hagstrom Geotechnical Services Ltd.

CLIENT . Nor Can Consulting Inc

5607 - 134 A Avenue, Edmonton, Alberta TSA OM3

E PROJECT Proposed Country Residential Subdwlsmn _ )
LOCATION: Portions of NE & SE 4-53-2- WSM Parkland County Alberia TEST

JOB No H0907~280 BORING
] o B . DATE August5 2009 Teck o _ 09-202
MO]STURE CONDITIONS - 'DRILL TYPE: B-40 Solid Stem Auger
ATTERBERG LIMITS ~__ _SOILPROFILE & DESCRIPTION BEST BERULTS
Lo s gy s e ] =2
MOISTURE CONTENT % T I . paTtum oy E
10 20 30 4 s e [3E IE ' 42 Spigs M'SC'?E'E”%EOUS
: ‘ OZ O , SURFACE ELEVATION: R ST B9
BN . T[] = 'TciAYi(continued), siity, medium plasticity, very T e |
TR -u%?*w T R e —  stiff, moist, occasional gravel chips, dark grey ? PP =275 kPa
A __ ___\.__. sk PRV P SEEEE TS S
| ; 1 :
T YT 1 T T .= —no evidence of groundwater seepage /
IS O 1 N () ; R T 1200 PP =280 kPa
! N b — EndofBorehole =12.0m
: N i Slough =11.8 m, 0 hours
i e 1T - T 1% b - —  Waterlevel = 11.8 m (dry), 0 hours
i S, SR (R [ | = Water level = 11.8 m (dry), 6 hours later
} | 4 1 Pre . Water level = 11.8 m (dry), 9 days later
i IS
h_fr_ I S S AL 2
IS S S, DR YGRS T b _ — .46 14
e ,i%, zoll — - 4_9_, 15
S I 4 4 e 0207 Hg|
4T7 PR SN, PO S O S solf | 557 47
| . -
I B T — R
MR O O O B I T YA
e i B 7762437 18
Y A O IR I
- 4 ) S B =985 30
| |
© MOISTURE CONTENT  Q, UNCONFINED COMPRESSION SO, SULPHATE CONTENT _ STANDARD PENETRATION SAMPLE PLATE

LIQUID LIMIT

A PLASTIC LIMIT e

DRY UNIT WEIGHT

-

N

WATER TABLE
PENETRATION RESISTANCE

__ UNDISTURBED
'8;BAG SAMPLE

SAMPLE (SHELBY)

No.204A




CLIENT:  Nor Can Consulting Group Inc

Ha gstrom Geotechnical Services Ltd. | PROJECT Proposed Counlr_y Readenttal Subdrv ision - Fawn Meadows

+ LOCATION: Portions of NE & SE 4-53- 2-W5M Parkland County, Albeﬂﬂ TEST

5607 - 134 A Avenue, Edmontcn, Alberta T5A OM3

JOBNo.  H0907-280 ~ BORING
S S (DATE:  Auust5,2009  TECH.MH  09-203
MOISTURE CONDITIONS | DRILLTYPE: B-40 Solid Stem Auger
ATTERBERG LIMITS [~ SOILPROFILE & DESCRIPTION TESTRESULTS
—_— et e et i ] =z
MOISTURE CONTENT % T T patum Rl =
10 20 30 4 s g [af EE 2= | S Ea . SRR
m L] _ OZ O SURFACE ELEVATION: S HE @O )
; . ; i ' -~ |\TOPSOIL; silty, dry, loose, compressible, dark
B 5@ N A A = \brOWn 10 cm thick 10 cm,
: f%] : s s M e e e ‘SILT sandy, some clay, medium dense, light
I @______‘117777;_ R VR VOV N D I I yellowmh brown
T ] : : 3 —
T O O N S i R e S e s
‘ ! B
EEFEEEEERN e
: ?l e ~-—=t t—{=f+— -medium dense
ERHAREEEREEEE R
T B =2
S 1 . I A W T =
1 - —
o - = B S S I
3 SRR = = 7 == 5 1 T3
1 10‘_
=1 - — e e 2
b “]1___" S S 8 — |-+ |-+ —T  —occasional clay lenses
e e s g g
__l__#,jgf i I = . ,:_ 4
N T N I .
v o
- _qla, o i o ot 15,4;,,
——t oy —— I — = - medium dense
T N - s B N P &5
T b
et (SRS S S - =
1 I -
T A e
205 T ) S N S | S 5.8 m
. 9’7; A b P 5| CLAY silty, very stiff, medium plasticity, damp, PP = 400 kPa
X | : 20 --  ‘occasional gravel chips, dark brown /
e e e e | — 4 ' /
S S (1 Y - i L I I,
| \ !
Ll Logaledo g LB T / PP = 480 kPa
I | i -
—— 1 vttt = b~ 1 - 7 —~very stiff, moist
B N U O (O O O ) —
: !
47{? e ST T il cobble size rock, difficult to drill / PP =255 kPa
; LI, i 5 - /
;' e ——| - = 8 —very stiff, medium plasticity, dark brown
—_ @\_ﬁ:__ L S - ] . - / PP =245 kPa
. - %
™)L S T . S i} ki sl -
N
R s I ¢y S N, b 1 30—---- ¢ — stiff, medium plasticity, occasional gravel chips / PP =195 kPa
! [ | I
[ '
——— R S - 8 o /
e |- PP =210 kPa
IO 0 = 7
i ] |
T T | =
: q- B e e e e . — very stiff, moist, dark brown / PP =255 kPa
; i\ ‘ l 1 : 35 ;
© MOISTURE CONTENT ' Q, UNCONFINED COMPRESSION | SO, SULPHATE CONTENT T STANDARD PENETRATION SAMPLE  PLATE
I LQuID LMIT . | T WATER TABLE " UNDISTURBED SAMPLE (SHELBY)

A PLASTIC LIMIT /s DRY UNIT WEIGHT . N PENETRATION RESISTANCE s BAG SAMPLE No.205




Hagstrom Geotechnical Services Ltd.

i CLIENT Nor Caq_@ﬂs_uiy_rp_ l_nc

T PROJECT Proposed Country Residential Subd\wsmn

MOISTURE CONDITIONS
ATTERBERG LIMITS

5607 - 134 A Avenue. Edmonton, Alberta T5A OM3

10 20 30
TS - B
ST - S
AN
; .
.. '7 i
,__,%, e P S =
oo |4
|
__g I i
|
= L L
e o R
1 i i

MOISTURE CONTENT %

LOCATION: Portions of NE & SE 4 53 2- W5M Parkland County, A@gna TEST

:'JOB Nénﬁagm 280 BORING
© 09-203

DATE August 5 2009

TECH: MH

~ DRILLTYPE: B40 Solid Stem Auger 7”#7771
A SOIL PROFILE & DESCRIPTION TESTRESULTS |
""" b— | =
Ew £ _ patum 2 o 5
40 50 60 %uu.!_ EE 6,% Tw g% MlSCI_ErIéI.SI-}NSEOUS
BZ o SURFACE ELEVATION: b HE B0
| T L 1CLAY;(continued), silty, medium plasticity, very T
, N ey E stiff, damp, occasional gravel chips, dark brown ? PP =275 kPa
| ] 3~ ,,=noevidence of groundwater seepage  12.0m / PP = 245 kPa
| End of Borehole =12.0 m
] Slough = 11.8 m, 0 hours
- Water level = 11.8 m (dry), 0 hours
e Water level = 11.7 m (dry), 5 hours later
) 7 iS_‘“ 5 Water level = 11.7 m (dry), 9 days later
4 i L
2 553 r, 5
S R T TS
. 2 497 45
21 18
L L T
,,,,, 59. g
B | 62,19
66 28
9B g5

© MOISTURE CONTENT
LiQuiD LIMIT
A PLASTIC LIMIT

Q, UNCONFINED COMPRESSION

Ys' DRY UNIT WEIGHT

" STANDARD PENETRATION SAMPLE PLATE
. UNDISTURBED SAMPLE (SHELBY)
B BAG SAMPLE No.205A

SO, SULPHATE CONTENT
> WATER TABLE
N PENETRATION RESISTANCE




CLIENT

‘Nor Can Consulting Group Inc. o
- PROJECT:  Proposed Country Residential Subdivision - Fawn Meadows

Hagstrom Geotechnical Services Ltd.

" LOCATION' Portions of NE & SE 4-53-2-W5M, Parkiland County, Alberta TEST
5607 - 134 A. Avenue, Edmonlon, Albera T5A OM3 e e e e S S e

JOBNo.  H0907-280 - BORING
i . . DAE huusts209  TECHM4 09204
MOISTURE CONDITIONS oo _DRILLTYPE: B-40 Solid Stem Auger
ATTERBERG LIMITS . SOILPROFILE & DESCRIPTION __ TESTRESULTS
P N e =
MOISTURE CONTENT % T : 5 W g
0 2 3 4 s e |af 5F BN 28 Lwi ES. wectustous
=N EnTraa. | | |62 &7 surFacEELEVATION.  8& Fr 86
| : | | ~  |TOPSOIL,; silty, compressible, loose, black, ;
PP et b 2 45 e thick 5cm
@ | i P
T Tl 7T T ¢~ - SILT; sandy, clayey, dry, medium dense, light
'S N N (AU SN N SO N N A (G [ ‘yellowish brown
= i ' g e |
- ' — - g
P\ f : fe |
Y /A I R I S R Sl e i
\.!J "I_ fiar i B S
e = T . e vl
| :
: 8 2 - occasional fine sand lenses
M SN 6 I A L 8
\\ H 1 B _
S (6.5 0 N A S A
& i
2 : + ~t—+4-—- + -s —damp, medium dense
X i P
e LA (I S i
RN R |
SHEL AN NV O s 4
;
s e b el ol ST (R 1 S O - 43 m
— ,{é I N T EUUR A Y CLAY; silty, medium plasticity, very stiff,
. ‘ 15— occasional gravel chips, dark brown PP =315kPa
s s i, L
R e T - i g
i
o b d e I PP = 290 kPa
: —-"¢~ e s, —— - — — very stiff
Eofoi | e -
% —%{} B 0 e A s e e ~ 6 —very stiff, moist, medium plasticity, dark brown PP =275kPa

PP =300 kPa
sp e g

— PP = 360 kPa
ERDEN T T E
e \‘-— e R e e SR S R 48 ~ clay till like, very stiff, medium plasticity
- - - : 3 PP = 340 kPa
AR R S L |- i

! !
b L

PP =325 kPa

PP =280 kPa

\Y e el Tt IS SR L s - ——

NIRRT IR

— . - - PP =300 kPa
\ : | B | very stiff, medium plasticity, dark brown

© MOISTURE CONTENT ; Q, UNCONFINED COMPRESSION SO, SULPHATE CONTENT " STANDARD PENETRATION SAMPLE ~ PLATE

1 uQuib LiMIT | X~ WATER TABLE "_ UNDISTURBED SAMPLE (SHELBY)

A PLASTIC LIMIT " ¥s DRY UNIT WEIGHT . N PENETRATION RESISTANCE & BAG SAMPLE No.206




_CLIENT . Nor Can Consultmg Inc

10 20 30

MOISTURE CONDITIONS
ATTERBERG LIMITS

"~ MOISTURE CONTENT %

40

50 60

= TCLAY; :(continued), silty, medium plasticity, very

98-

5607 - 134 A. Avenue, Edmonlon, Alberta TSA OM3

1! Water level = 11.8 m (dry), 9 days later

Hagstrom Geotechnical Services Lid. PROJECT Proposed Country Regtdenha\_gjt)dﬁi_smn - ) I
LOCATION Portions of NE & SE 4-53-2- WM, Parkland County Atbgﬂg TEST
JOBNo. HO907-280 BORING
'DATE August5.2000 TECH:MH  09-204
~_ DRILLTYPE: B40 Solid Stem Auger e
___ SOILPROFILE & DESCRIPTION Ko RS

SOIL
SYMBOL
| SAMPLE
TYPE
BLOW
I COUNT

¢ SURFACE ELEVATION:

-stiff, damp, occasional gravel chips, dark brown PP =325kPa I

-------------------------------------------------- PP = 330 kPa
End of Borehole =12.0 m
Slough = 11.8 m, 0 hours
Water level = 11.8 m (dry), 0 hours

Water level = 11.7 m (dry), 4 hours later

; \\\_

© MOISTURE CONTENT
El uquioLmit
A PLASTIC LIMIT

e

DRY UNIT WEIGHT

i Q, UNCONFINED COMPRESSION

SO, SULPHATE CONTENT . STANDARD PENETRATION SAMPLE  PLATE
¥  WATER TABLE ~ UNDISTURBED SAMPLE (SHELBY)
N PENETRATION RESISTANCE 5 BAG SAMPLE No.208A




Hagstrom Geotechnical Services Ltd.

| CLIENT .

MOISTURE CONDETIONS “
ATTERBERG LIMITS

5607 - 134 A Avenue, Edmonton, Alberta TSA OM3

JOB No.: H0907 280

; DATE . Augusts 2009

" BRILL TYPE: B-40 Solid Siem Auger

~ SOIL PROFILE & DESCRIPTION

Nor Can Consultm_g Group Inc.
_PROJECT  Proposed Country Residential § Subdrv S|on Faw_q Meadows
. LOCATION- Portions of NE & SE 4-53-2-W5M, Parkiand County Alberta. TEST

TECH: MH

TEST RESULTS

BORING

N =
MOISTURE CONTENT % 2 | maui S e
0 20 30 4 s g B ZE 42| R S5, wsceLaeo0s
e i OZ 0 SURFACE ELEVATION: BB FE BO !
: ~ - TOPSOIL; silty, dry, compressibie, biack, o
q) - N i N i 117 cm thick 17 cm
- T B - e : §SILT; sandy, trace of sand, dry, loose, light brown
55 R i
e e — L _ - __3_‘27,1
1 Lo
N I R e T T -
P e —~—|-——i— - medium dense, light brown
i I i 6 :
l I =2
S NN - S R S - €
; ‘]" 3
(NI LA N S H S VS U [ cc
1 1 - 27m
VT T - ) o - . CLAY; silty, very stiff, medium plasticity, clay fill /
18 T T @ fike dark brown PP = 425 kPa
v & - — - — /
L s :"‘ —_— 1= -~ +— - very stiff, medium plasticity, dark brown /
___,g?; i ; = PP = 380 kPa
— e — - ©~ 4 —occasional gravel chips and coal chips /
I i o
R R T - /
7 ~§?— 1 g 5 / PP =410 kPa
RN e . -
_._,__:_ RIS S Ll | el | /
B L. L . / PP = 350 kPa
T — 1 5
I S GO 1 = 5 r /
] ! i
A B r S i '2{) — € —very stiff, medium plasticity, moist / PP =320 kPa
| |
-t ; et el AL
B N B} 1=
I I L
R S-S O B / PP =320 kPa
i | —
— | SIS N /
| r
L --—:—- — = s 1=
| D - 2 — very stiff, occasional sill lenses % PP =375 kPa
: " 25
. S /
N 77Jr37 E 5 = ol
ERER T g A s e / PP =275 kPa
_,g R S ! » /
— L - = /
: 1
—— ——(j—} o - S 9 - very stiff, dark brown PP =300 kPa
I L s A A =
] /
| ;
I@ _— 2 - ~ / PP = 280 kPa
A~ e b L — A
‘ : | L g
e Bl S e e S B s el s /
U 90 S N N S N ' PP =260 kPa
; A\ . 357 ;
© MOISTURE CONTENT Q. UNCONFINED COMPRESSION SO, SULPHATE CONTENT I STANDARD PENETRATION SAMPLE ' PLATE
B LiQuip LiviT X  WATER TABLE . UNDISTURBED SAMPLE (SHELBY)
A PLASTIC LIMIT s DRY UNIT WEIGHT N PENETRATION RESISTANCE ¢ BAG SAMPLE No.207




Hagstrom Geotechnical Services Ltd.

_ CLIENT.

5607 - 134 A. Avenue. Edmonton, Alberta T5A OM3

LOCATEON Porlicms Of NE & SE4.-53-2- W5, Parkland County Alberta TEST )

Nor Can Consulting Inc.
PROJECT P_roposed Country Resmiental Subdwlsmn

JOB NO HOQGT 280 BORING
e - DATE: August5,2009 TECH:mH  09-205
MOISTURE CONDITIONS DRILL TYPE' 8-40 Solid Stem Auger
ATTERBERG LIMITS o ' SOIL PROFILE & DESCRIPTION ~ TESTRESULTS
e — i z
MOISTURE CONTENT % Tl E | At gl g
0 20 3 4 s 6 |2 TE ‘ 2| S| & | MSGELIEOUS
i B GZ O . SURFACE ELEVATION: 5 IF @O
N " T | =~ TTCLAY;(continued), silty, very stiff, medium T b s
‘ £ s ot = iplasticity, clay il like, dark brown 7 PP =245 kPa
— = - — -1 T '—occasional rust stained fissures at 11.0 m /
| i ! e
N ,, S P .
et b - B A 12:.’]9-‘?‘.’1@‘?_"_‘3‘? of groundwater :”FEE?.Q_‘?A,J?,-Q_T_Q/ PP = 240 kPa
N 1 mB 1 "~ End of Borehole = 12.0 m
| 1 ; i T =~ Slough=11.9m, 0 hours
: - - I e » - Water level = 11.9 m (dry), 0 hours
TN g Lo | Water level = 11.6 m (dry), 3 hours later
i 1 1 B 4 Water level = 11.6 m (dry), 9 days later |
! ——— = -+ — — ___4_6,::.._: ?4
_497,.__“_ - o = -5 _j
S L U ko _
e i S I SN N (N N O -}l |
ECYE YO S N T
' - it Jlee D0 IR
__ 1_- — g . _
S T N S o 95, 47
Lok |- 597 44
e _ L
_LT,, L L _ ] =
NI . L S - B2, 19
i ‘ e B}
0 T IO O =
: 66+
fﬁl_m AL S N I N B o o (R -—-30
a4 — | T el cogew il wlb o _,
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Hagstrom Geotechnical Services Ltd.

5607 - 134 A. Avenue, Edmonton, Alberta TSA OM3
Tel: (780) 996-5621= Fax: (780) 475-5671
e-mail: h_gs!@lelus.net

Nor Can Consulting Group Inc. March 1, 2012
Box 38, Site 219, RR2 Our File: HO907-280
Carvel, Alberta Your File: NC-145
TOE OHO

Attention: Mr. Frank Florkewich

Dear Sirs:

Re:  Geotechnical Site Investigation for Building Foundations and Roadways
Proposed Country Residential Subdivision — Fawn Meadows
Portion of NE and SE 4-53-2-W5M
Parkland County, Alberta

1.0 INTRODUCTION

As requested, a geotechnical site investigation was carried out by Hagstrom Geotechnical Services
Ltd. (HGSL) for the design and construction of residential buil ding foundations and roadways at the
above referenced site. The investigation consisted of drilling a total of fourteen boreholes, soil
sampling, laboratory testing, and evaluation of the results. Our recommendations are provided
herein.

20 PROJECT DESCRIPTION

The proposed country residential subdivision contains about 52.6 hectares of agricultural land that
occupies a portion of the northeast and southeast quarters of Section 4, Township 53, Range 2, West
of the Fifth Meridian. The site is bounded on the east by Highway 770 and on the south by Parkland
Drive. The site is open, vacant hayland and contains four large groups of trees and marsh that cover
about 30 to 35 percent of the site. The site topography is moderately rolling with slopes typically less
than 12 degrees. No definite drainage pattern is apparent on the site.

It is understood that the proposed development is to consist of cluster type lots that consist of 36
single family residential lots, numerous duplex , semi-detached and supportive living units. The
single family units will range in size from 0.30 to 0.58 acres each. It is further understood that the
development will be serviced with centralized municipal sanitary sewers and potable water systems.
Other facilities such as a community services building and assisted seniors living complex is
proposed for the site.



3.0 INVESTIGATION PROCEDURE

Fourteen boreholes were drilled at the subject site on to a depth of 4.5 metres on August 4, 2009.
Supervision of drilling, soil sampling, and logging of the various soil strata was performed by Mr.
Merle Hagstrom, P. Eng. of HGSL. The soils encountered during drilling were classified in
accordance with the Modified Unified Soil Classification System which is explained on Plates 1 and
2, Appendix A. The soil and groundwater conditions encountered during field drilling were recorded
and are presented on the borehole logs in Appendix A. The borehole locations are presented on Plate
17, Appendix A.

4.0  SUBSOIL AND GROUNDWATER CONDITIONS

The soil stratigraphy at the borehole locations consist of a thin cover of topsoil over variable thick
layers of sand, silt and clay. The topsoil thickness ranged from 7 to 60 centimeters with an average
thickness of 26 centimetres. The sand of about 30 centimetres in thickness was encountered in two
boreholes and moisture contents in the sand were about 23 percent. The silt was encountered in
eight boreholes and ranged in thickness from 0.5 1o 4.4 metres. Moisture contents in the silt ranged
from 710 23 percent. The clay was encountered in nine boreholes and ranged in thickness from 0.6 to
4.4 metres. Moisture contents in the clay ranged from 12 to 38 percent and pocket penetrometers
readings in the clay ranged from 105 to 520 kPa, Moisture contents within the silt and clay within

the top 1 to 2 metres are expected to be near or slightly below optimum moisture content for
recompaction.

The groundwater levels in each borehole location were monitored during drilling, at drilling
completion, several hours after drilling and 10 days later. Groundwater seepage was encountered
during drilling in two of the fourteen boreholes. A tabular summary of the water table results in
each of the boreholes is provided in Table 1, below and as shown, a majority of the stabilized
groundwater table levels were below a depth of 4.5 metres. Lithologic descriptions of the subsoils
encountered along with water table levels are presented in the boreholes logs, Appendix A.

4.1 CONCRETE

The results from soluble sulphates analyses conducted on fourteen selected soil samples revealed a
“negligible” to “moderate™ potential for sulphate attack on concrete in contact with native soils at
this site. Therefore, all concrete in contact with the native soils relating to building foundations and
underground services at this site should be made with CSA Type 50 Sulphate Resistant cement
possessing a minimum 56-day compressive strength of 30 MPa. The maximum water cement ratio

should be 0.50. An air entrainment agent of 5 to 7 percent is recommended for improved workability
and freeze-thaw durability.



TABLE 1: SUMMARY OF BOREHOLE WATER LEVELS

|
{ l;f;l;,o:: t=10 Days Later BN(::;];::: t =10 Days Later |
09-1 2.0 09-8 4.4(dry)
e 4.4(dry) 09-9 4.2(dry)
L4 4.4(dry) 09-10 4.3(dry)
034 2.0 09-11 fadny) |
o 4.3(dry) 09-12 14y |
-6 4.3(dry) 09-13 4.3(dry) |
S 4.3(dry) 09-14 3.0

5.0 RECCOMENDATIONS FOR SITE PREPARATION

The site has localized low areas that may contain a significant amount of topsoil and peat. Al
topsoil and peat should be removed from building and roadway areas. For the buildings that will
have a basement, the excavation should be carefully inspected to ensure that all compressible organic
soils and soft material has been removed from the building site.

Estimates of topsoil thickness at the borehole locations may be obtained from the borehole logs.
However, it should be expected that the topsoil and organic material thicknesses might vary between
the borehole locations. In particular, no boreholes were drilled in the bottom of the marshes/fens and

thus significant amounts of compressible topsoil and organic soils may have to be wasted prior to
placement of new fill.

Except for lower areas, the native sand, silt, and clay are expected to be suitable for general site
grading., Uniformity and compactive effort of the engineered fill are important in minimizing the

potential for differential settlement. The engineered fill should be compacted to the following
standards.

(1) Allsite-raising fill under building areas should be placed in 150 mm maximum lifts
compacted to at least 98% of standard Proctor maximum dry density within 2% of
its optimum moisture content.

(2) Site raising fill under the parking and roadway areas should be placed in 150 mm
maximum lifts compacted thickness and compacted to at least 95% of standard
Proctor maximum dry density within £2% of its optimum moisture content.

(3) General site grading fills outside the building footprint should also be placed in 150
mm lifts compacted thickness and compacted to at least 95% of standard Proctor
maximum dry density within +2% of its optimum moisture content.

(4)  Allfill used for landscaping purposes needs only moderate compaction (i. e. 92 % of
standard Proctor maximum dry density) to ensure future settlements do not adversely



affect design drainage provisions.

6.0 RECOMMENDATIONS FOR BUILDING FOUNDATIONS

Spread footings and cast-in-place concrete friction piles are considered feasible foundation types for
new homes in view of the observed soil and groundwater conditions. Design recommendations for
spread footings and cast-in-place concrete friction piles are provided in the following sections.

6.1 Spread Footings

Spread footings should be designed and constructed according to the following recommendations:

(1) Footings supporting heated structures should have a minimum soil cover of 1.5 m below
finished ground level to provide adequate protection against frost. For unheated structures,

exterior and interior footings should be founded at a minimum depth of 2.4 m below finished
ground level.

In the case of basements, footings may be founded immediately below basement level
provided the minimum depth of 1.5 m below finished exterior grade is maintained.

(2) All footings should be founded on the undisturbed, inorganic, native mineral soils. Footings
should not be supported on fill. Where local wet and soft zones are encountered in the
footing excavations, it may be necessary to increase the size of the footings or to remove the
wet and soft material and replace with lean concrete. Disturbed soil should not be allowed to
remain in the footing excavations.

(3) Strip and spread footings may be designed using an allowable bearing capacity of 80 kPa for
footings founded in sand, silt or clay at the above noted depths. In no case, should the
perimeter strip footings be less than 60 centimeters wide and 30 centimeters thick and
should be reinforced with two 10 millimeter longitudinal steel bars.

(4)  Footings should be inspected by qualified geotechnical personnel to ensure that the footings
are located in suitable native mineral soils.

6.2 Cast-in-Place Concrete Friction Piles

Foundation loads for new homes may be constructed on cast-in-place concrete friction piles. This
may be an economical foundation type for any at-grade building development including attached

garages to avoid construction of footing excavations. The piles should be designed and installed
according to the recommendations given below.

(1) An allowable shaft adhesion of 19 kPa may be used for the design of concrete friction piles
in native mineral soils. Shaft adhesion should not be included in the upper 1.5 m of the pile
to allow for the possibility of the soil drying and shrinking away from the concrete pile shaft



for potential future settlement. A minimum pile length of 5.5 m below finished site grade
for exterior piles is recommended to resist potential frost heave forces. Interior piles should
also be 5.0 m deep if installation will be carried out during winter months.

el End bearing resistance should not be included in calculating the allowable design load of a
straight shaft friction pile.

(3) A minimum pile shaft diameter of 300 mm is recommended lo prevent voids from forming
during pouring of concrete.

4 As a minimum and not including structural requirements, a nominal percentage of
longitudinal reinforcement (0.5% of the sectional area of the pile shaft) should be provided
and 1s required throughout the top 5.0 metres of the pile shaft to resist potential uplift forces
on the pile due to frost action and seasonal moisture variations. If piles are designed as
tension elements, the pile reinforcing should be designed to resist the anticipated uplift
stresses.

(5) Concrete should be poured immediately after drilling of the pile hole to reduce the risk of
groundwater seepage and sloughing soil. It is expected that protective steel casing will be
required where the pile drill holes penetrate below the groundwater table in wet sand.

6.3 Concrete Grade Beams

If piles are used 1o support garage structures, etc., a concrete grade beam is required along the top of
the piles. Precautions should be taken to prevent heaving of the grade beams due to frost penetration,
where the grade beams will lie less than 1.5 m below the ground surface.

The recommended construction procedure for preventing heave under the grade beam is to use
crushable, non-degradable void filler that is incorporated at the base of the grade beam. In this
method, the grade beam must be desi gned in accordance with the crushing strength of the void filler
used and the piles must be available to take the resulting uplift.

6.4 Concrete Floor Slabs

Concrete slabs on grade may be supported on the native mineral soils or engineered fill. Some clay
soils on the site have a moderate swelling potential and given this, the conerete floor slab should be
designed to tolerate some movement and should be separated from the building structure.

A minimum of 100 mm of clean, well-graded sand or gravel is recommended directly beneath the
floor slab for a new home. This should be increased to a thickness of 150 mm for a garage floor
slab. Coarse material greater than S0 mm in diameter should be avoided directly beneath the floor
slab to prevent stress concentrations within the slab. The granular levelling course should be
compacted to a uniform dry density of about 98 percent of standard Proctor maximum dry density.
A recommended typical gradation is provided in Table 2, below.



TABLE 2:TYPICAL GRADATION FOR SLAB-ON-GRADE FLOORS

SIEVE % PASSING
14 38 000 pm 100
3/8 10 000 um 65-100
No. 4 5 000 pm 50-90
No. 10 2 000 pm 35-75
No. 40 400 pm 10-45
No. 100 150 um 0-20
No. 200 75 um 0-5

Other appropriate materials, which fall outside the above recommended gradation limits may be
suitable. Alternate materials should, however, be evaluated by a geotechnical engineer prior to use.

6.5  Excavations and Backfilling of Basements

Temporary excavation slopes for basement construction should be cut at 1 horizontal to 1 vertical
though the native mineral soils. Occupational Health and Safety regulations for excavations must be
followed at all times.

Perimeter drains should be provided on the outside of the footings below the basement floor slab to
prevent building up of hydrostatic pressure against the basement walls and promote a dry basement.
The drains should be surrounded with at least 200 millimetres of free draining gravel. If the water
table is located within 1.0 meter of the bottom of concrete foundations, interior perimeter dains
along the strip footing and lateral drains should be provided below the floor slab at a spacing of no
more than 4.0 meters apart. It is recommended that at least two test holes be drilled at each home
location prior to construction to confirm the soil and groundwater conditions.

The native mineral soils may be used for backfilling around the basement walls provided it is free of
organic soils. The soils should be carefully placed and hand tamped in lifts of 300 mm or less to
obtain uniform compaction. If compacted backfill is used. the foundation walls should be designed
using an equivalent fluid pressure of 10 kN/m’.

6.6 Subgrade Preparation for Paved Roadways

The clay is highly frost susceptible and the groundwater table in isolated areas of the site are
considered to be generally high. In this case, the final grade for the top of asphalt should be
constructed at least 1.5 metres above the groundwater table. The final subgrade for roadways should
be drained towards drainage swales and ditches to prevent subgrade softening due to water
accumulations. Subsequent to subgrade preparation to obtain design grade elevation, all loose or
organic material should be removed from beneath paved areas. Proof-rolling of the entire surface
area under pavement sections should be carried out to detect any local soft and weak spots. Soft spots



detected as a result of proof-rolling should be excavated and backfilled with general engineered fill.
If large subgrade excavation is required, a suggested depth of 300 to 450 mm is recommended
followed by placement of a woven geotextile (AMOCO 2002 or equivalent). Granular backfil]
consisting of 80 mm diameter pit-run should be placed over the geotextile in one lift and compacted
using lightweight equipment.

Subsequent to proof-rolling and subgrade repair, the subgrade should be scarified to a depth of no
less than 150 mm and recompacted to at least 100 percent of SPMDD at a moisture content of 0 to 2
percent over optimum moisture content. The near surface soils within the top 2.0 to 3.0 metres were
found to be near ordry of optimum moisture content. In some areas, some moisture conditioning to
optimum moisture content will likely be required to achieve this level of compaction.

Options for subgrade preparation for new roadways should be finalized at the time of construction
in order to confirm the subgrade condition. Depending on weather conditions, it may be become
necessary to consider Portland cement stabilization. Cement dosage in the order of 10 tol5
kilograms per square metre should be expected.

Preparation of the subgrade for roadways should be carried out in segmented areas. This is to avoid
loosening of the prepared areas by site traffic before compaction of the subgrade and placement of
the granular material have been completed. Protection of the prepared subgrade against precipitation
and frost should be undertaken.

6.7 Asphalt Pavement Structure

Ttis expected that vehicle traffic will consist of low volumes of passenger cars, trucks and garbage
trucks corresponding to a road classification of local residential. A 20-year design life, an assumed
traffic volume of 3.5 x 10 ESALs and a soaked California Bearing Ratio (CBR) of 3 was used in the
design of the pavement structure.

The recommended hot mix pavement structure is as follows:

- 40 mm asphaltic concrete at final acceplance certificate
- 75 mm asphaltic concrete over

- 200 mm crushed granular base course (100% SPMDD)
- 150 mm subgrade preparation (100% of SPMDD)

The properties of the material used in the above roadway structure, should conform to Parkland
County specifications or AT & U specifications. All hot mix pavement structures should be
compacted to a minimum of 98 percent of the 50 blow Marshall density.

It is recommended that the finished subgrade road surface be sloped at a minimum of 2 percent
toward perimeter ditches. The purpose of this is to drain any subsurface water from the subgrade and
thereby prevent ponding of water, which could result in softening and/or possible frost heaving of the
subgrade. Some deterioration of the road structure may occur prior to placing the final lift of hot mix
asphalt from construction traffic loading (i.e. delivery vehicles and concrete trucks). Prior to placing
the final lift of asphalt. the existing road surface should be inspected and any deficiencies (i.e.



the final lift of asphalt, the existing road surface should be inspected and any deficiencies (i.e.
potholes, cracks) should be repaired prior to construction of an asphalt overlay.

70 CLOSURE

The letter report was based on the findings at fourteen borehole locations. Should different subsoil
and groundwater conditions be encountered during construction, Hagstrom Geotechnical Services

Inc. should be notified immediately and the recommendations submitted herein will be reviewed,
and revised if necessary.

Should you have any questions or require additional information, do not hesitate to contact our office
at (780) 996-5621.

Yours truly,
Hagstrom Geotechnical Services Ltd.

PERMIT TO PRACTICE

Hagstrom Geotecbﬁxcai twiﬂes
Signature ﬂ'éi
o ’ﬂMﬂl (: 20(z

PERMIT v i83 P gse3
The Association of Froiessional Englneers,
Geologists and Geophysicisis of Aberts

Merle Hago .
Senior Engineer

Distribution: (4) addressee

Attachments: Appendix A
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Explanation of Field and Laboratory Test Data

The following pages are an explanation of the terms and symbols used in the Test Hole Leg

Soil Profile and Description

Soil types are described by the Modified Unified Soil Classification System
{See Plate 2 for terms and symbols)

Soils classified by particle size fall in the foliowing ranges:
BOULDERS - greater than 200 mm SAND - 0.08 mmto 5 mm
COBBLES - 75 mm to 200 mm SILT -0.002 mm to 0.08 mm
GRAVEL -5 mmto 75 mm CLAY - finer than 0.002 mm

Additional graphic symbols include:

e seepage
> water level surface

Soil Sample Type

Standard Penetration Sample (D)

Undisturbed Sample (Shelby) (U)

B

Bag Sample

Penetration Resistance

Field test indication number of blows (N) of a 140 pound hammer dropping 30 inches (76cm)
required to drive a 2 inch (5 cm) O.D. open end sampler a distance of 1 foot (30 cm) from 0.5 to
1.5 feet (15 to 45 cm ) into the undisturbed soil. This test is cutlined in ASTM  D1568

Miscellaneous Tests

In this column are summarized results of all the laboratory test as indicated by the following
symbols:

HVR Hydrocarbon Vapour Readings, ppm or % LEL
*MA  Mechanical grain size analysis
G Specific gravity
k Coefficient of permeability
PP Pocket penetrometer strength kg/cmz2
q Triaxial compression test
*C Consolidation test
Qu  Unconfined compressive strength kg/cm2
SO, Soluble sulphate concentration
Y Bulk unit weight
vd  Dry unit weigh

*

* Tests normally summarized on separate data sheets

Hagstrom Geotechnical Services Ltd.

5607 - 134 A Avenue Edmonton. Alberta T5A OM3

PLAT
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Modified Unified Classification System For Soils

Group | Graph : Color,

‘Laboratory Classification

Major Division Symbol Symbol. Codle Typical Description Criteria
=T o 5 DK i Well graded Is, little or no C=(D/D)>GC=
© . ; , | graded gravels, little o v = (De/Dyy A
.E ‘ g % , Clean Gravels : GW 49 bt‘ Red fnes DJD n"( 10*D50) =1to3
o | S 2 (ittle or no fines) g [in i Req PoOTly graded gravels, and gravel Nof meeting above
& gsg® N ka™y ) R 'sand mixtures, little or no fines  requirements
§ !B c8w T Silty gravels, gravel-sand-sit  Content Below "A” line |
25 G%¢p g Dirty Gravel GM el Ye“OW‘ mixtures of fines P.l. less than 4
N o ‘o ® <i(with some fines): — g ——— B exceeds | T T
22 5o 5 Yellow | Clayey gravels, gravel sand- (sut) 199 Above *A” line
€= & 4+ GC BLLy clay mixtures Pl more than 7
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- - U | _._..soils
2 Q iInorganic clays of low pIastnctty
(=8
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c oD - -—
BE Wi 8 S _ _iclays
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S i t T L Water level = 4.4 m (dry), 10 days later
TS [ T | kd 5| O
i ) 20 -~
M 2%
. P orpens t" g
et S e S ap = 9
e Yo gl gubane il - 9 3 4 B O
I : s
‘ ' ; i . - L‘ ] : !
8 N}ngTuRE CONTENT ' Q, UNCONFINED COMPRESSION ' SO, SULPHATE CONTENT ~ STANDARD PENETRATION SAMPLE ~ PLATE
LIQUID LIMIT . X  WATER TABLE ' :UNDISTURBED SAMPLE (SHELBY
A PLASTICLIMIT | s DRY UNIT WEIGHT N PENETRATION RESISTANCE = & BAG SAMPLE ( ) No. 4




bLItN_I___ E}f bd” bOflSU!lL[!g uruup lﬂC o .
. . P
Hagstrom Cecteddinival BordmsLid, _PROJECT _Proposed Country Residential §qu|vss»orl _Eﬂﬂeadows
LOCAT ON. Portions of NE & SE 4-53-2-WS5M, Farkland County, Alberta. TEST |
5607 - 134 A Avenue Edmonlon, Alberta T5A OM3 JOB No H0307-280 B — BOR]NG
S - DATE. August4,2008 TecHmH 00
" MOISTURE CONDITIONS - _ DRILLTYPE B-40 Sold Slem Auger |
ATTERBERG LIMITS | " SOIL PROFILE & DESCRIPTION 4 TESTREBULTS
I — e e ] 4
MOISTURE CONTENT % e il DATUM o u &
0 20 3 4 s e o &E S5 BuBD| MR eo |
1] B OZ O . SURFACE ELEVATICN wza ST @o
1 : 11 | : ~ " TOPSOIL; silty, some sand, compressible, black, | _ :
_'_‘:L"'" — "§ T T N r """ i i . \20 cm thick 20 em/ PP = 480 kPa
. i s B B T S (i 'CLAY; silty, medium plasticity, very stiff, damp to / ‘
: : pr L .
L e L L - mostlightolive brown / PP = 325 kPa
S S O O i B beosalie e (5 g 1
i L / i
ERENE1NEN : PP =155 kP
IS S NN WO RPN E— lonllntag: e i s = a
: ; &(-‘_'z—\ - very stiff / S0,=0.14%
B D D T A (R M R
ey 8~ /
: . :
S i 1 / PP =265 kPa
| ol S R R /
: oS P I IS\
5 ! i il = / |
_ (I @l IS, N et _ PP =150 kPa
! eﬁ 10— o '—very stiff, medium plasticity, dark olive brown /
R S I 1 I
: i IR
: ol /
: S : Q{; 4 = PP =185 kPa
R B e s s S e e -+{-——-—|- —- 4 —occasional silt lenses /
[ P R et b Jlaw i g — frequent rust stained fissures !
i ! - - no evidence of groundwater seepa
— e —- - — - - ._TS_'_:; __________ "_'I._-D ____ Groundwaler sec) p- -g.e ______ 4 '_5. my PP =125 kra
L | End of Borehole = 4.5 m
; B * Slough = 4.4 m, C hours
T | o % - -l—-- - -— 5 Water level = 4.4m (dry) , O hours
[ T (N | -7 - Walerlevel = 4.4 m (dry), 8.5 hours later
i N - Slough = 4.4 m, 6.5 hours later
TR B - C "Water level = 4.4 m (dry), 10 days laler
ol b s o S I A
: ; 20 :
u._,ué_ —_— - omelli o 7
N [ 2
44__ I 4. I
— 17 T
— i, PN L R 10
, i 35
L
© MOISTURE CONTENT  Q, UNCONFINED COMPRESSION ' SO, SULPHATE CONTENT .. STANDARD PENETRATION SAMPLE ~ PLAT
B vuip LMt - X  WATER TABLE . UNDISTURBED SAMPLE (SHELBY)
A PLASTIC LIMIT 4 DRY UNIT WEIGHT N PENETRATION RESISTANCE 5 BAG SAMPLE No 5




: CLIENT  Nor Can Gonsuling Group Inc ]
Hagstrom Gentpoliaieal Services Lid PROJECT Proposed Country Resrdemlal  Subdivision - Fawn Meadows »
! LOCAT ON: Portions of NE & SE 4-53-2- WHM, Parkland County Arberta TEST
5607 - 134 A Avenue. Edmonton, Alberta T5A OM3 I e b e = TS
JOB No.  H0S07-280 BORING
S e DATE  August4, 2009 TECH MH 094 |
MOISTURE CONDITIONS L ~ DRILLTYPE B- @?_cﬂ?tem Auger
B ATTERBERG LIMITS s SOIL PROFILE & DESCRIPTION TESTRESULTS
- T o e (W & S o oy & =
MOISTURE CONTENT % 28T sarum SR
0 2 30 4 5 e |af BEE A2 TuiBs “ecLgEE
| f ] OZ. 0 | SURFACE ELEVATION: B HE BO
' : — TOPSOIL; silty, clayey, compressible, black, : -
= % = e 1T —  126cmthick 26 cm/ T
T A o 177 ———= :8ILT; sandy, some clay, dry, medium dense, light ‘
* 4__(‘:_,,ﬁ _______ I wrfiogd Bl yellowish brown i
i ) f 5
e L et e R S iy b ool o i . ‘
S ‘ . |
[ - [ i A - 14m| | |
e e -—{— ---  CLAY; silty, damp, very stiff, medium plaslicity, / S0,=0.16%
e ;_\.._ O - occasional silt lenses, light olive brown .
\ ; i !
‘ — b -2 / |
\! :
S S SIS FNR N U W / PP =170 kPa
— - ,..4"\‘ ‘ . - -—1 +-—"— - very stiff, medium plasticity /
e, | 7
| \ -
e e IR o> BN R - g PP =245 kPa
» o 10
ity — = - /
— s ——If—- - - e ~ frequent silt lenses, dark olive brown /
T s G‘} - e e PP =395 kPa
et - 3 .. 4
l\ - - medium plasticity, very stiff, damp /
B L o " W - no evidence of groundwater seepage 4 / 2
e BN e e Sl RER ... 2 PP = 340kPa
B | 4 . End of Borehole =4.5m
- Slough = 4.4 m (dry), 0 hours
SR e =] me —- 5  Water level = 4.3 m (dry) , 0 hours
o J ' Water level = 2.0 m, 6.5 hours later
! Slough = 4.4 m, 6.5 hours later
i Sl T e -1 ° . Waterlevel = 2.0 m, 10 days later
e R e o S R .
‘ 20 -
s s o g > mapes L
(R T O . RO . A B
.———-: — apes Sbrarte S =~ R ——:77 7
T 1 i 25
SIS OO 'O T - ] — i 8
. T N N A .
|
B T ] - ?
o dhrestos b - 10
. I :
bttt i, o o s
SR T O S WO B « e,
| 35 ‘ |
©  MOISTURE CONTENT Q UNCONF'NED COMPRESSION ' SO, SULPHATE CONTENT ' | STANDARD PENETRATION SAMPLE  PLATE
) viauio umir | ®  WATER TABLE UNDISTURBED SAMPLE (SHELBY)
A PLASTIC LIMIT Yo DRY UNIT WEIGHT i N PENETRATION RESISTANCE & BAG SAMPLE No. B




Hagstrom Geotechnical Services Lid.

CLIEN] Nor Gan Lonsuling Group Inc—
PROJECT _Proposed Country Residentia) Subdwlsmn Fawn Meadows

5607 - 134 A Avenue. Edmonlon, Alberta T54 OM3

‘ LOCATION Portions | of NE & SE 4-53-2W5M, Parkland Cognwena TEST

JOBNo.  H0307-260 - BORING
o . DATE  August4.2003 TECH MW 085
MOISTURE CONDITIONS o DRILL TYPE B-40 Solid Stem Auger . TEST RESUU !
ATTERBERG LIMITS s 2 SOIL PROFILE & D_E_SCR!PT]ON . ) uee
U I f P - Ty
MOISTURE CONTENT % Il I patum B,y i e
o 20 3 4 50 e [af ZE 2% Tw 33 Mecrieoss
1 1L 1 OZ O | SURFACE ELEVATION an S BO
‘ ! | ~ ~ TOPSOIL; silty, damp, compressible, dark brown, [~ 1 )
**'37 ’*6* o B - S . ;i \ 18 cm tthk 18 ij7
il ST i frrme| = :CLAY;_silty‘ very stiff, damp, medium plasticity, / -
| 6%5”, P . | -~ lightolive brown / PP = 280 kPa
e el ] ! i 10m SO,= 0.08%
| | ; SILT; clayey, some sand, dry, loose, light |
A = i : yellowish brown !
S = N IR S M. P 3
LT — |
1} — ---—Q——_i 2 — medium dense, damp !
.- : : ~ |
\ i B !
ST R il #
: _4\;% o =
s | i 107 3 _claylense from4.1to 43 m i
! i !
e R e B S 1 R s |
.w _i_\ N R | _: _4 1‘
3 \\ | ‘~clay lense from4.1to 4.3 m R
A . | ] = -noevidence of groundwater seepage 45 m| ;
o = End of Borehole = 4.5 m
‘ 1 r Slough = 4.4 m (dry), 0 hours
b e e — - - ——-- 5  Water level = 4.3 m (dry) ., O hours
£ T T | } | = Waterlevel = 4.3 m (dry), 6 5 hours later
o - Slough = 4.3 m, 6.5 hours laler
T T Ea T - Water level = 4.3 m (dry), 10 days later
AL L J - | i
N I [ L - B
i i 20
S Lo g
ENENN I TS
.__.i— — — b i WSS 1 :. B
RN | j | s0- :
ekt s - +—4- 10
35 5%
© MOISTURE CONTENT Q. UNCONFINED COMPRESSION SO, SULPHATE CONTENT . . STANDARD PENETRATION SAMPLE ~ PLATI |
LIQUID LIMIT : . X WATER TABLE _. UNDISTURBED SAMPLE (SHELBY)
A PLASTIC LIMIT Ys DRY UNIT WEIGHT N PENETRATION RESISTANCE . .E BAG SAMPLE No 7




WSEEND SRENCORSII GIORR G, e
. 4 PROJECT. Proposed Counlry Residential Subdivision - Fawn Meadows
Hagstrom Geotechnical Services Lid. s e s gt L —
- LOCATION Portions of NE & SE 4-53-2-W5M, Parkiand County, Alberia” TEST
5607 - 134 A Avenue. Edmonion Albera T5A DM3 R e G e e s Tt
JOB No H0B07-280 BORING
e DATE Augusi4, 2009 TECH MH he-6
MOISTURE CONDITIONS I DRILLTYPE B-40 Soid Slem Auger _
ATTERBERG LIMITS —- . __ SOILPROFILE & DESCRIPTION =~ ,  TESTRESULTS
P e T - e
MOISTURE CONTENT % T E L e -
20 4w s e |2l EE I B B= MecELNEnd
R T B . |2Z O, SURFACE ELEVATION G5 3¢ 28
‘I ‘ i~ TOPSOIL; silty, some clay, dry, compressible, ] IR e
e T T 7T "0 11 \dark brown, 18 om thick 18 cm/ |
N | 777177 = iSILT; sandy, some clay, dry, desiccated, I i
-ﬁ;_Q__ S atll (USRS SOV S SN U N Y occasional clay lenses, light yellowish brown ‘
A S O O S N O T S N - N ‘
v —1 |
A | —1 - e - [
; \ —  -diytod i %
S T S 1 S S o ry 1o damp, medium dense ! S0,= 0.10%
/ .
i R T T - - = i |
/ SR S I SO (O P 2
SR L _.; - ‘ % ‘
e - ’ 1 i 7 3 - hight yellowish brown, dry |
e I - e % 4 S — medium dense, light yellowish brown i
=i L,J " I N_ﬁ___gj ‘
i |
— SRR [, _ _ ~ 4 #\
o L Do mnoevidence of groundwater seepage 45m) | | |
[ 1= - End of Borehole = 4.5 m
W ~  Slough = 4.5m (dry), 0 hours
—— -5 Waterlevel=45m (dry) . 0 hours
N . _J. = Walerlevel=4.3m (dry), 6.5 hours later
! Slough = 4.3 m_6.5 hours later
'*ﬂ_“l B s e T T 7 cWaterlevel =43 m (dry), 10 days laler
S R S A V.
‘ ) 20
S A
20 NN || }‘ B
P NN S S Y S | RO
. ! 25
T ]
| s
: |
e E [ SRR
Ll 1 l S i N
| © MOISTURE CONTENT | Q, UNCONFINED COMPRESSION - SO, SULPHATE CONTENT STANDARD PENETRATION SAMPLE = PLATE
LIQUID LIMIT : ! X WATER TABLE . UNDISTURBED SAMPLE (SHELBY
| & PLASTIC LIMIT . Yo DRY UNIT WEIGHT - N PENETRATION RESISTANCE  [5'BAG SAMPLE : ) No 8




LLitNT NOI’ Laﬂ Lonsultmg Lﬂoup inc o ]
1 . ! Meadows
) Hagstrom Gospedinieal Sexshees Ti4. PROJECT _Proposed Counlry Re Re5|denna Subdxv sion - Fawn Meadow
e - - LOCAT!ON Portions of NE & SE 4 53 2- WBM Parkland County A!bena TEST
5 venue monlon Alberta TSA OM3 s T A R =
’ e JOBNo  H0S07-260 BORING
- B | DATE Augusté,2009 TECH MH or
MOISTURE CONDITIONS e e e . "DRILLTYPE B- 40789 id Stem Auger
ATTERBERG LIMITS " SOILPROFILE & DESCRIPTION il BB HDS
_ I - 1 = 2
MOISTURE CONTENT % T T o o -
= _ DATUM =
10 20 3 4 s 6 |gf SE 22 &y B3 MSORGEOS
| kR ©Z O | SURFACE ELEVATION 3B HF 2O
‘ ! — | TOPSOIL; sily. dry, compressible, dark brown, [ ] ]
YN e e o B i l1acm thick 14 cm)| |
i e = e e e R T .L_ . SILT; sandy, some clay. dry, loose, light bl
il']h e __. 1} = -yellowish brown | 80,= 0 08%
e & L b b ke, g ;
HNE O R _ | ‘
L = ,
| 2 T o | dry, loose, lighl yellowish borwn |
' 'l k:: 1 _ . _ -
B ) ‘
A Y m - 6 2
| 1
- -_15__4 R, S A e ‘
e e N - : |
) ;
— . ___"__ o . _"
———d- ,
‘T E— i w 4 10 }
: i :
— = - = - - more clay with depth, dark olive brown !
—— »44‘—4“- : - t — —- 4 -locse lo medium dense |
- e -- -4 -
HE N } _I7_ '=hoevidence of groundwater seepage 45m
S P N . 13 —  1End of Borehole=45m
; il R Slough = 4.3 m (dry), O hours
—ee ] S — | ——1—+4 ——- & Water level = 4.3 m (dry) . 0 hours
I | [ 1 1. = Walerlevel =43 m (dry). 6.5 hours later
‘Slough = 4.3 m, 6.5 hours later
i S e oot e Water level = 4.3 m(dry), 10 days later
: R LI S SRS (e
! i 2L
o i
1~ | ] ;
. woubis & - =
e ol |
n oo 2
A T - §
] . 30 ¢
L iR B - 1 ’
sl I
'f‘ 1 - == 10
— — - .
| 350 .
®© MOISTURE CONTENT Q. UNCONFINEC COMPRESSION ' 50, SULPHATE CONTENT " STANDARD PENETRATION SAMPLE ~ PLATE
[ LiQuiD LIMIT | ¥ WATER TABLE . __ UNDISTURBED SAMPLE (SHELBY)
A PLASTIC LIMIT Yo DRY UNIT WEIGHT N PENETRATION RESISTANCE = 5 BAG SAMPLE "No. 9

|



LbIENY . DORLED LOnsuIngisroUpine o
. Hagstrom Geotechnical Services Ltd  PROJEQT FIDRCECt Bonty hesienliol b1 Gdiision < awnMeadows
- i 3 -; . M o o
5607 . 134 & Avenue Edmonlon, Alberla T54 QM3 LOC%TAO&PEE’E”% Q{NE & e \"3 ZWSM Par’k*]and COUI‘_[}EB'?_GHE TEST
JOBNo  HO0907-280 BORING
- o ~ DATE _ Auguslé, 2008 TECH MH 09-8
MOISTURE CONDITIONS L . _DRILL TYPE: B-40 Solid Stem Auger e
ATTERBERG LIMITS i " 'SOIL PROFILE & DESCRIPTION e DL BEBULIGE
. oy A 5 z z 7
MOISTURE CONTENT % hiz | oow o
o 20 30 4 s e [p¥ Eg AT 2% Ty B2 wsctumeous
i w = 5% =o 97 TESTS
g i I TN O< O - SURFACE ELEVATION o FF 3o
' : ~~ |TOPSOIL; silty, some sand. compressible, dark [ B D
— Ta - {brown, 7 em thick 7 cm| '
— 1 I'——“T“\' TP T T 7 | CLAY; silty, damp, very stff, medium plasticily. /
b et gonee B il _ N o occasional silt lenses, dark olive brown / PP = 295 kPa
: i 1
f ol P PSS/ EAEN S 3 g = /
! .
N & e 2 / PP = 255 kPa
, 1 = '80,=0.02%
B R B Y - o - stiff to very stiff
k.___;x S | B 6 2 /
"\ |
- &t e 1] / PP = 165 kPa
ﬁj_ 2 R N 5 = ety s
\ ; /
A e T | | 15 ¥ - softer with depth, medium plasticity PP =155 kPa
: ; ] . /
Rk A A A IR B o S 7
- - et - g PP =235 kPa
Rt b B 4 ~ pccasiona! silt lenses, dark olive brown /
| B
- s s oL
i — no evidence of groundwaler seepa
- " - g e EYoenGs Ol JIRUDCWalel See) ROLE, s 43 m PP =210 kPa
(T (S T “End of Borehole =45 m
T * Slough = 4.4 m (dry), 0 hours
—— - — oiE ol = —~——=- 5 Water level = 4.4 m {dry) , O hours
1 s - ~ e “Water level = 4.4 m (cdry), 6 hours later
e ' Slough = 4.4 m, 6 hours later
[~ e 8 S e Water level = 4.4 m (dry), 10 days later
T L ) S
B o G I SRR
T
i - 8
1 ] - o ¢
e o S SO N | -- 10
et __I__+_..:_... i |
nERY ‘ ¥ . |
©  MOISTURE CONTENT : Q, UNCONFINED COMPRESSION “ S0, SULPHATE CONTENT " STANDARD PENETRATION SAMPLE ~ PLATE
LIQUID LIMIT 'y | ™  \WATER TABLE ", UNDISTURBED SAMPLE (SHELBY)
A PLASTIC LIMIT o DRY UNIT WEIGHT ] N PENETRATION RESISTANCE  &'BAG SAMPLE “Ne10




k_,l_\l:l‘l !‘UI wdrl \JUI IbU LHIH ITUUY Hiw o e
Hag:trom Eeotechiiica] Sepvives Lid PROJECT Proposed Country Residential Subdivision - Fawn Meadows ‘
; LOCATWON Portions of NE & SE 4-53-2- WSM Parkiand County, Aiberta TEST
5607 - 134 A Avenue. Edmonton. Alberla TSA OM3 e e e S
JOBNo  HOS07-280 BORING
| DATE August4, 2009 TEcHMH 088
MOISTURE CONDITIONS o ____ _DRILLTYPE B-40 Sold Stem Auger ‘ l
~ ATTERBERG LIMITS - SOIL PROFILE & DESCRIPTION - TESTRESULIw
Juces oo gy -
"MOISTURE CONTENT % T I par gl . e
0 20 3 4 50 e |BE BE ATUM =% B @8, WEELANEOUS
bk i | Bz B, SURFAGE ELEVATION 25 =r 25
! f : e ?TOPSOIL; clayey, silty. dry. compressible, dark i
- “fp ] N N - ibrown, 12 cm thick 12 cmy| |
SR T i I T—1 -~ | SILT; some sand, clayey, dry, light yellowish
él}: " Lo Lo L) i brown
e e o
| 1 S I
| E 3 T = |
! ] \§ S ! ) - clay lense from 16to 1.8 m S0,=004%
; AT & B
i "\ =
e 3\ T - e 2 :
i : |
il I £ = e . 7 !
—-— ——-j;;f" = - —clay lense from25t0 2.7 m f
. T R I e > !
| - |
O e ‘
M i o N 1
‘ I, ||
s B el = - - damp. medium dense, ight olive brown |
—er : |
e e
i c = ‘
——— - p-- - — E " " | |
& 2] = _.J..__=. =hogevidence of groundwater seepage 45m |
By | S - EndofBorehole =4 5m
‘ : - , Slough = 4.4 m (dry), 0 hours
i s A= 2 -~ — § ; Waler level = 44 m (dry) , 0 hours
] ~ _'_ Water level = 4.2 m, 6 hours later
. Slough = 4.2 m, 6 hours laler
A - i T - Walerlevel = 4.2 m (dry), 10 days later
I A S R s A
i - - L E -
BRI N o b
s
TR . 7
o . o Slmctens
i |
i 25
(S J | .
- ! {‘ .
e b - i [ S,
: , w0
N N I Py e B |
e R e e 10
8 MOISTURE CONTENT Q. UNCONFINED COMPRESSION ' SO, SULPHATE CONTENT . *STANDARD PENETRATICN SAMPLE  PLATE
LIQUID LIMIT - ! ¥ WATER TABLE _. UNDISTURBED SAMPLE (SHELBY
A PLASTIC LIMIT . Te DRY UNIT WEIGHT " N PENETRATION RESISTANCE e BAG SAMPLE ( : No 11




_LLIENI Nor L.an Lonsulting broup inc

Hagstrom Ceotedhnival Seritaes Tad. PROJECT Proposed Country Residential Subdarvls;o_n__Fawn Meadows
J LOCATION. Portions of NE & SE 4-53.2- WSM., Parkland County, Alberta TEST
5607 - 134 A Avenue Edmonton, Alberta T5A oM3 S —_—
JOB Ne HOQO? 280 BORING
N N o B '_QATi AugusM 2009 TECH: MH 08-10
MOISTURE CONDITIONS o ) DRILLTYPE B-40 Salid Stem Auger _ | "
ATTERBERG LIMITS ...  SOILPROFILE & DESCRIPTION f i Rt
iy LI L s ] : | =z ]
MOISTURE CONTENT % Tl B.wW oo
10 20 30 40 50 60 E%’ﬁ ‘ g £ S 23 w23 WISTLL. SEus
1 ) s C > =30 ESTS
SN AT B N e OZ O ! SURFACE ELEVATION Gin FE @0
EnEREEsS - TOPSOIL; silty, dry, compressible, black, 56 cm | | 77 T TS
; a ‘ o 3thlck PP =520 kPa
e ---‘*\— A S A S G N b ] 56 cm
- : |- | —-d 4.t TCLAY;sily, medium plasticity, very st damp, 7 ‘PP = 450 kPa
T S S S . DR , occasional silt lenses, dark olive brown
/ o
/ : 4
S WO - 8 T ‘ . / PP =230 kPa
i ol = 9
e e — SIS = very stiff, frequent rust staining SO.=0.12%
.1 S = * L 4 6 2 /
! |
BE R i i PP =190 kPa
IR e .
N L
S AT + =
AN A .
e -?D o g il - - 3 = stiff to very stiff / PP =210 kPa
10 -
o o il i = o 11— = = i B /
| o !
7 T /
T . ? 42m /
— e e s - 4 [SAND; fine grained, some clay, medium dense, | 1 PP = 180 kPa
A . 1 dark olive brown T
: o _ b zfeswatendoose 45ml || ]
S L >~ EndofBorehole =45 m
\ 7. | Slough= 4.4 m (dry). 0 hours
------- = = 3 1 - — 5 Waterlevel=4.3m, 0 hours
AR IR R — | Water level = 4.3 m (dry), 5 5 hours later
- i Slough=4.3m, 55 hours later
PR i o - e A Water level = 4.3 m (dry), 10 days later
i i T &8
e - : F B __ 7
SRR N . - _— i
T ) 25
S — -: 8
T | IR
b+ . ] "0
I h : H 35 . ¥ )
[ © wmoisTURE CONTENT Q. UNCONFINED COMPRESSION - SO, SULPHATE CONTENT ~  STANDARD PENETRATION SAMPLE  PLATE
B uauio umiT ¥  WATER TABLE ' . UNDISTURBED SAMPLE (SHELBY)

| A PLASTIC LIMIT Yo DRY UNIT WEIGHT © N PENETRATION RESISTANCE . 5, BAG SAMPLE No.12




i Hagstrom Geotechnical Services Ltd.

CUENT  Nor Can Consuiting Group Inc

5607 - 134 A Avenue Edmanlon, Alberta T5A OM3

PROJECT Proposed Country Residential Subdivision - Fawn N‘eadows
LOCATION Portions of NE & SE 4 53 2 W5M Parkland County Alberta TEST

JOB No  H0307-280 BORING
S i  DATE  Augustd, 2008 TECHMH 0"
MOISTURE CONDITIONS A : _DRILLTYPE B-40 Sol Stem Auger
ATTERBERG LIMITS _ " "SOIL PROFILE & DESCRIPTION j TESTRESULTS
— N B . z .
MOISTURE CONTENT % < T - g3 w =
= . DATUM. & ‘
10 2 3 4 s e [gF TE 23 S Bs e
l . J N : ©Z O . SURFAGE ELEVATION P Sr B0
i i - TOPSOIL s;lty dry. some clay, compressible,
7i* ‘*‘Q‘T = == oA \dark brown, 19 ¢m thick 19 cmp
TN i : - SILT; sandy. some clay, loose, dry, light yellowish i
'@ . _ i J-. = brown ‘ SC,=0.02%
et S : 3. : i
] 3 ;
R e “ |
e | : = |
T 1, { [ ﬁ_ﬁ___j 2 - frequent rust staining
' o n R A (PR e s |
1 [y
i L E
LS L) W . !
I 5% i
: Z
. G‘) = e . + —- - dry, very dense |
10 1
g i s P
S % =i 5 - clayey, dry, medium dense lo dense |
I | -
—— |- .v‘r - = S B . 4 - light olive brown
S PR O . ¥ |
i . =~ no evidence of groundwater seepage  45m | | “
‘ 15 i “End of Borehole =45 m
? P Slough = 4.4 m (dry), 0 hours
st st AR B SRS SR 5 Water level = 4.4 m (dry), O hours
. F ) Water level = 4 4 m (dry), 5.5 hours laler
] L Slough = 4.4 m, 5.5 hours later
- |- Water level = 4.4 m (dry), 10 days later
e il il | W 7R
: ; 20 -
. | 1
i l
| i | P
— & 3 B e
B ) 25
TS, - - R 8
P :
| 30 - s
L 3, .
N 10
: : 35 i ‘
) MOISTURE CONTENT Q. UNCONFINED COMPRESSION SO, SULPHATE CONTENT ' STANDARD PENETRATION SAMPLE PLAT
I vQuib LMIT : >  WATER TABLE . UNDISTURBED SAMPLE (SHELBY) )
A PLASTIC LIMIT Yo DRY UNIT WEIGHT N PENETRATION RESISTANCE | & BAG SAMPLE No 14




Hagstrom Geotechnical Services Ltd.

CLIENT NerCan Consulting Group Inc

5607 - 134 A Avenue Edmonton. Alberta THA OM3

JOB No
DATE

H0907- 280
Augusl 4 2009

PROJ{E__CT Proposed i Country Re&denhal Subdzwsnon Fawn Meadows
. LOCATION: Porions of NE & SE 4- 53_2~W5M Parkland County, Alberta TEST

TECH MH

BORING
09-12

MOJSTURE CONDITIONS - “; - i_ DRI[I___F‘;’PE B-40 -Soh?S-l—e% Auger - i o |
ATTERBERG LIMITS - SOIL PROFILE & DESCRIPTION TESTRESULTS |
. T —— . —m— rd
MOISTURE CONTENT % ok @ 5 w s
. DATUM: 2 2 =
2 3 4 s e [ EE =% Lw Z5. vsceaneous
e g OZ O | SURFACE ELEVATION 3% Zzr =28
| - {TOPSOIL; silty, dry, desiccated, compressibie, P ———
e @ ) o — \ dark brown, 16 cm thick 16 cm
I a7 T T 0 SILT, sandy, some clay, medium dense, light
____g\},_ o —ad—e .t +-  .yellowish brown
R L Ry - ol Bt = |
'y Lo
i | iY T g -
== 3 i
: P : " 'S0,=0.14%
] e : - 1= =
i i il
=i ————%--- 2 - damp, medium dense
Ai,h__“_" ek — - L o }_—
|
BTG e f R S B o
b Afll} - - —1 -3 - mediumdense to dense, dark olive brown
R 0 R N L N
- U - =
q T
= - s o
T o %
T - -dense, occasional clay lenses
L é;_, Ly s x g e *_f_ 7o evidence of groundwater seepage . 4.5 fT'L
) 5 : " End of Borehole =4 5 m
ff = " Slough = 4.5 m (dry), 0 hours
- SRR = - - —- 5 | Water level = 4.5 m (dry), 0 hours
T T ~ | L- Waterlevel =4.4 m (dry), 5.5 hours laler
- - Slough = 4.4 m, 5.5 hours later
T . B I Water level = 4.4 m (dry), 10 days later
bl - . i &
20 2=
il T 7
i 4
L | 25
—— q-— = i - - 8
I .-
BREE i R
Al i =10
| t 3% ,
© MOISTURE CONTENT | Q, UNCONFINED COMPRESSION , SO, SULPHATE CONTENT - STANDARD PENETRATION SAMPLE ~ PLATE
[ Liquip umim 'y ' X WATER TABLE _ UNDISTURBED SAMPLE (SHELBY)
A PLASTIC LIMIT ¢ DRY UNIT WEIGHT N PENETRATION RESISTANCE  'E,BAG SAMPLE No 14




. Hagstrom Geotechnical Services Ltd.

"CLIENT  NorCan Consu\lm Group Inc

5607 - 134 A Avenue Edmonton Alberta T5A OM3

i PROJECT Proposed Counlry Residential Subdwnsmn Fawn Meadows

" LOCATION Portions of NE & SE 4- 53 2 WSM Parkland County, Alberta | TEST

JOB No HOQD? 280 BORING
- . DATE  August4, 2008 TECH My 09413
MOISTURE CONDITIONS DRILL TYPE: B- 40 SOl!d S_l_em Auger )
ATTERBERG LIMITS , SOIL PROFILE & DESCRIPTION ~ TESTRESULIw
ST Ssuvee s g sy | Z
MOISTURE CONTENT % s ST 5w i
0 2 3 40 s e |aE mE M =% Lyl335: vsceuAueows
: ! L BZ © SURFACE ELEVATION 85 3z =29 -
f ‘ : : = TOPSOIL; sitty, damp, compressible, some sand.
- | ~ N i e . iblack, 52 cm thick
< N 1 L el ; S2cm|. -
I Q*‘* v L] 'CLAY; silty, medium plasticity, damp, very silty, ’// PP = 325 kPa
: fy — occasional sill lenses, dark olive brown
: T R s IR /
i AL 3 5 R (S '
- D S 0 S N I / PP =310 kPa
i L L S0,=0.08%
: T T =
; 4 et oemindy g —4—8- " 2 —very stiff, medium plasticity /
! L
i - @ - L / PP =175 kPa
e ""- = - occasional rust stained fissures /
I PRESS - /
s e 3 e -é]) s o R B vt \— softer with deplh, moist / PP = 160 kPa
ot U A A | : ..
' ] - /
i goi T I P - /
. - e~ . . PP = 150 kPa
_:___ ~= I A e /
I O I ,I__ A o1 1. & — medium 1o high plasticity, dark grey
. SRNPTN"  FLO S NS i -- —hoewvidence of groundwater seepage . 45 ml/ PP =235
e 'End of Borehole =4.5m
. ] T T = Slough = 4.5 m (dry), O hours
f—rmamst s e el e -t--—- 5 Water level = 4.5 m (dry), O hours
] | 1 —  +Water level = 4.3 m (dry), 5 hours later
f ‘ i Slough = 4.3 m, 5 hours later
" =% - i -1 3 Water level = 4.3 m (dry), 10 days later
ot - . g
| T e e 1T -
| RS R L
!
: ! '
W SR I | i
N O N N | . 1 )
| _
[ 25
st o s
Ex— % ; -
] - : i N
| 30 —
e e st :
U B
S S Il SRS SPTIE (ERUN RN N R _,ﬁi__
! | J E 35 ‘ | |
® MOISTURE CONTENT ' Q, UNCONFINED COMPRESSION SO, SULPHATE CONTENT " STANDARD PENETRATION SAMPLE PLAT
GO uvaQuipLMmIT | | ¥ WATER TABLE " UNDISTURBED SAMPLE (SHELBY)
A PLASTIC LIMIT Yo DRY UNIT WEIGHT N PENETRATION RESISTANCE '8 BAG SAMPLE No 14

|

1
|




Hagstrom Geotechnical Services Ltd.

CLiENT

Nor Can Consumng Group Inc

5607 - 134 A Avenue Edmenton Albera T5A OM3

JOB No

' DATE

HOQO'/ 280
Auguct 4, 2009

PROJECT Proposed Counlry Res:dennai Subdwusmn Fa\;h M'eadows

~ BORING

TECH MH - 09- 14

MOISTURE CONDITIONS | _ DRILCTYPE 840 Solid Stem Auger e
ATTERBERG LIMITS e SOIL PROFILE & DESCRIPTION - - TEST RE_SULTﬁ_)
e -
MOISTURE CONTENT % T4 | T o oW o)
.~ DATUM o =
2 30 4 s e |a¥.8F 22 Bw BS msceianeous
. 1 OZ O SURFACE ELEVATION Bl FFiES .

‘ '~ TOPSOIL; silty. compressible, damp, dark brown. B
T e T I - \28cmthick 28 cm PP = 580 kPa
BEE T il e i T R CLAY; silty, medium plasticity, damp, very stiff,

AR . - O A L _occasional silt lenses, dark ofive brown PP = 480 kPa

. z . i S0, 0.10%
T b — ‘F"\" - = _ 1
w,vl_ we a3 AR NS - /

! \ w .

VU SR (5 [ U T A I IO / PP = 240 kPa
1 X
S —— ey rP N . o 8 /
-
; AN € 2 - very stiff, occasional silt lenses /
; A\ o ,
— T e - / PP = 100 kPa
T " - e /
e 0 [ S - % = /
pos . ,-é._ - oo ] / PP = 80 kPa
—— ESENIN) YN e gz [ | e
; ! T
— STt s b b = - softer with depth /
e T -8 s, o . PP = 100 kPa
o 5 N e e 2T Ii /
; i o chT;lulr?drw@éhght % |\.ée brown
e R aanl s - softer with depth, dark olive brown at 4.2 m 2
s T el e . fea PP = 70 kPa
L g _ End of Borehole = 4.5 m
3 = Slough = 4.5 m (dry), 0 hours
. - — -5 Waterlevel=41m, 0 hours
. Ao . . Water level = 2.9 m, 5 hours later
: Slough = 4.2 m, 5 hours laler
- - i 'Water level = 3.0 m, 10 days later |
L VLR S L s N
_ 20
- —_— —_ — - —_— — —_— b - _— N 7
-~ : T - o g
p | -
T T 3 i
S : R R e SRt 1
— = ,,_va_lw .:.. T ITE Y U R S

| ‘ : ’ 35
© MOISTURE CONTENT . Q. UNCONFINED COMPRESSION SO, SULPHATE CONTENT STANDARD PENETRATION SAMPLE | PLATE
B LiQuip LiMim Ly > WATER TABLE UNDISTURBED SAMPLE (SKELBY)

A PLASTIC LIMIT e DRY UNIT WEIGHT N PENETRATION RESISTANCE & BAG SAMPLE No 16




\
S —
=== !
| ]
.
09-8
09-5 09-7
09-4 09-14
09-13 S
09-10 §
09-9 &
09-6 =
09-3 e
09-11 38 - =
09-2
Parkland Drive L—

LEGEND
@ Borehole Location
—e— Site Boundary

Scale: Not to Scale

NOR CAN CONSULTING INC.

. . Proposed Country Residential Subdivision - Fawn Meadows
Hagstrom Geotechnical Services Ltd. Portions of NE & SE 4-53-2-W5M,
Parkland County, Alberta
Site Plan

) Job No. H0907-280 [ Date. August 10, 2008 | Plate: 17

5607 - 134 A Avenue Edmonion Alberta TSA OM3




Hagstrom Geotechnical Services Litd.

5607 - 134 A. Avenue, Edmonton, Alberta T5A OM3
Tel: (780) 996-5621+s Fax: (780) 475-5671
e-mail: h_gsi@telus.net

Norcan Consulting Group Ltd. March 1, 2012
Box 38, Site 219, RR2 Our File: HO907-280
Gravel, Alberta

TOE OHO

Attention: Mr. Frank Florkewich
Dear Sirs:

Re:  Geotechnical Site Investigation
For Proposed Facilities
Proposed Country Residential Subdivision
Fawn Meadows
Portions of NE and SE 4-53-2-W5M
Parkland County, Alberta

1.0 INTRODUCTION

As requested, a geotechnical site investigation was carried out by Hagstrom Geotechnical
Services Ltd. (HGSL) at the above referenced project. The scope of work for the investigation
was to provide an assessment of the soil and groundwater conditions, provide recommendations
for alternate foundation systems and preparation of this report. Field drilling was carried out on
August 4, 2009 and final water table measurements were taken on October 14, 2009.

2.0 PROJECT DESCRIPTION

The proposed country residential subdivision contains about 52.6 hectares of agricultural land
that occupies a portion of the northeast and southeast quarters of Section 4, Township 53, Range
2, West of the Fifth Meridian. The site is bounded on the east by Highway 770 and on the south
by Parkland Drive. The site is open, vacant hayland and contains four large groups of trees and
marshes that cover about 30 to 35 percent of the site. The site topography is moderately rolling
with slopes typically less than 12 degrees (21 percent). No definite drainage pattern is apparent
across the site.

It is understood that the proposed development is to consist of cluster type lots of about 55 to 60
residential lots varying in size from 1.0 to 2.5 acres. It is further understood that the
development will be serviced with centralized municipal sanitary sewers and potable water
systems. In addition, the proposed subdivision will consist of a community services building
located in the south west corner, a water treatment plant and maintenance building in the south
east corner and a seniors assisted living complex located in the north east corner. The size and
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details of each facility were not finalized at the time of report submission.

3.0 INVESTIGATION PROCEDURE

Six deep boreholes were drilled on the site on August 4, 2009. Borehole 09-101and 09-102
were drilled at the proposed services building, Boreholes 09-13 and 09-104 were drilled at the
proposed water treatment plant/maintenance building and Boreholes 09-105 and 09-106 were
drilled at the proposed seniors assisted living complex (Refer to Plate 109, Appendix A). It is
noted that Boreholes 09-105 and 09-106 could not be drilled within the building footprint
because of heavy tree cover. The boreholes were drilled to depths of 9.0 metres using a truck
mounted drill rig equipped with a continuous flight, 150-millimeter diameter, solid-stem augers.
Supervision of drilling, soil sampling, and logging of the various soil strata was performed by
Mr. Merle Hagstrom, P. Eng of HGSL. The soils encountered during drilling were classified in
accordance with the Modified Unified Soil Classification System described on Plates 1 and 2,
Appendix A. The soil and groundwater conditions encountered during field drilling were
recorded and are presented on borehole logs, Plates 103 tol108, Appendix A. The borehole
locations are presented on Plate 109, Appendix A.

Soil sampling for laboratory analysis generally consisted of disturbed auger soil samples at 0.75
meter intervals obtained from all boreholes. In addition, pocket penetrometer (PP) readings were
taken on intact cohesive soil samples at approximately 0.75 metre intervals from all boreholes to

obtain an indication of the unconfined compressive strength (Qy) of the soil.

Groundwater conditions were monitored during drilling, at drilling completion, several hours
later and 10 days after drilling completion. All of the water level results are presented on the
boreholes logs in Appendix A.

In addition to the routine moisture content analysis, the laboratory analyses consisted of twelve
soluble sulphates analyses and two Atterberg limit tests. The laboratory analyses results are

presented on the borehole logs in Appendix A.

4.0  SUBSOIL AND GROUNDWATER CONDITIONS

The soil profile at the borehole locations generally consist of a thin cover of topsoil over
variable thick layers of silt and clay. A thin layer of sand was encountered below the topsoil in
one borehole. A description of various soil units and their properties are presented in the
paragraphs below.

Topsoil was encountered at the ground surface in all boreholes and extended to depths between
18 and 67 centimeters. The topsoil was described as silty, dry to damp, with some sand,
compressible and black in colour. Greater thickness of topsoil may be found between borehole
locations.

Clay of variable thickness was encountered at random depths in all boreholes. The clay was
described as silty, firm to hard consistency, low to medium plasticity, damp to very moist,

brown to dark olive brown in colour. The clay was also noted to have frequent silt lenses with
2



rust staining and occasional gravel chips. In-situ moisture contents in the clay ranged from 11 to
34 percent. Pocket penetrometer readings taken on intact auger samples of clay revealed

approximate unconfined compressive strengths Q,, ranging from 90 to 515 kPa. Two Atterberg
limit tests conducted on clay yielded liquid limits of 44 and 45 percent and plastic limits of 21
and 22 percent (medium plasticity). Based on a review of plastic limits in comparison with the
natural moisture contents in the clay, the natural moisture contents are about 5 to 10 percent
wet of optimum moisture content (OMC). The clay exhibits moderate compressibility under low
to moderate loads. The clay also exhibits moderate swelling potential and thus may lift light
loads such as floor slabs given access to free water.

Silt was encountered at variable depths in three of the six boreholes. The site was described as
sandy, with some clay, damp to very moist, and pale olive brown to dark grey in colour. Below
the groundwater table, the silt was noted to be very sensitive. In-situ moisture contents in the silt
ranged from 12 to 32 percent. Pocket penetrometer readings taken on intact auger samples of silt
revealed approximate unconfined compressive strengths QQ,, ranging from 115 to 185 kPa. The
silt exhibits moderate compressibility under low to moderate loads.

Groundwater conditions were monitored during drilling, at drilling completion, several hours
later and 10 days after drilling completion. Groundwater seepage was encountered during
drilling in all six boreholes. All water table results are summarized in Table 1, below and the
individual results are presented on the borehole logs in Appendix A.

TABLE 1: SUMMARY OF GROUNDWATER OBSERVATIONS

Depth of Depth to Water (m)

Borehole

NiktilidE Groundwater

Seepage (m) At Drilling 2 to 5 Hours
Completion Later 10 Days Later

09-101 4.1 8.7 5.1 4.0
09-102 4.2 6.7 3.8 AT
09-103 3.6 6.7 2.6 2.4
09-104 8.0 8.8 8.7 5.8
09-105 7.8 5.5 5.5 2.0
09-106 7.0 8.7 8.6 8.6

Based on a review of the above results, the groundwater table is considered to be variable across
the site. The results indicate that groundwater may pose problems for caisson pile drill holes and
other excavations that are left open for short and extended periods of time at depths below 2.0
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metres.

It should be noted that groundwater levels will fluctuate seasonally and in response to climatic
conditions and may be at a different depths when construction commences. Accordingly,
groundwater levels should be monitored periodically until the start of construction.

4.1 FROST PENETRATION

The expected maximum depth of frost penetration for various soil types is given in Table 2,
below. The penetration is based on a freezing index for a 25-year return period of 2200 degrees-
days Celsius. The depth of frost penetration assumes a uniform soil type without topsoil or snow
cover.

The native mineral soils encountered in the boreholes is considered to be frost susceptible, and
with an adequate supply of moisture near the ground surface, significant frost heave may occur.

TABLE 2
ESTIMATED DEPTH OF FROST PENETRATION
Soil Type Depth of Frost Penetration (m)
[n-situ Clay and Clay Till 2.5
Silt and Sand 248
Weathered Bedrock 3.0
Gravel 3.5
Compacted Backfill Clay and Clay Till 2.3
(95 % SPMDD¥) Silt and Sand 2.7
Weathered Bedrock 2.9
Gravel 3.3

*SPMDD- Standard Proctor Maximum Dry Density

5.0 GEOTECHNICAL EVALUATION

All foundation design recommendations presented in this report are based on the assumption that
an adequate level of construction monitoring during foundation excavation and installation will
be provided, and that all construction will be carried out by a suitably qualified, experienced
contactor. An adequate level of construction monitoring is considered to be: (a), design review
and full-time monitoring during construction of foundations, and (b), full-time monitoring and
compaction testing for earthworks by suitably qualified geotechnical personnel.

The soil conditions at the site are considered to be adequate for the proposed site facilities. The
groundwater table is considered to be moderately high. Shallow foundations such as strip and
spread footings can be considered for the site. Alternatively, deep foundations such as cast-in-
place straight shaft or end bearing concrete piles may be considered.



5.1 SHALLOW FOUNDATIONS

Shallow concrete footings for all three facilities founded on the native mineral soil should be
designed based on a net allowable bearing capacity of 90 and 120 kPa for strip and spread
footings, respectively. This value utilizes a factor of safety of 3.0. The allowable bearing
pressure may be increased by a factor of 1.5 to obtain a factored ultimate bearing resistance. The
footings should be constructed at a minimum depth of 1.5 m and 2.5 metres below exterior grade
for heated and unheated structures, respectively. It is recommended that footing excavations be
inspected by a qualified geotechnical engineer prior to pouring concrete to confirm foundation
soil conditions and bearing pressures.

All footings should be founded on the undisturbed, inorganic native mineral soil. Footings must
not be placed on any topsoil, uncontrolled fill, organic soils or loose, disturbed or frozen soils.
Footing excavations must be protected from frost, desiccation, or the ingress of water. Bearing
soils, which become frozen, dried or softened, should be removed and replaced with concrete or
the footings should be extended to reach soil in an unaffected condition. It is essential that the
foundation soils not be allowed to freeze at any time before or after concrete for the footings
have been placed.

5.2 DEEP FOUNDATIONS

Cast-in-place concrete piles can be considered for all three proposed facilities and should be
designed as straight shaft concrete friction-type piles using allowable and factored skin friction
parameters shown in Table 3, below. No allowance should be made for end bearing on straight
shaft piles.

Concrete straight shaft piles should be embedded at least 6.0 and 7.5 metres below grade for
heated and unheated foundations, respectively. The minimum center-to-center spacing for
concrete cast-in-place piles should be greater than 3 pile diameters. The piles should be at least
400 mm in diameter. Void form that is approximately 100 millimetres thick should be used
under a concrete grade beam or pile cap.

TABLE 3
ALLOWABLE SKIN FRICTION FOR CAST-IN-PLACE CONCRETE PILES
Depth Below Existing Allowable Skin | Factored ULS Skin
Grade Soil Type Friction (kPa) Friction
(m) (kPa)
0to 1.5 Clay/ Silt/Sand 0 0
1.5t0 9.0 Clay/Silt/Sand 21 28

Longitudinal steel reinforcement in the upper 6.0 meters of the pile is recommended to prevent
potential uplift forces of the pile due to frost action and seasonal moisture variations. If the piles
are designated as tension elements including frost action, longitudinal reinforcing steel should
extend into the bottom of the piles, and the piles should be designed to resist the anticipated
uplift stresses using the design values provided below.
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Concrete for piles should be poured immediately after drilling of the pile hole to reduce the risk
of groundwater seepage and sloughing of the soil. Protective steel casing may be required where
wet sand and groundwater seepage are encountered.

5.2.1 Settlement Considerations for Concrete Piles

Calculation of the potential settlement pattern is complex and difficult to assess without
significant additional laboratory testing and detailed knowledge of the loading and foundation
types. For structures supported on native, undisturbed soil, the following comments may be of
some value:

o The settlement of an isolated cast-in-place concrete skin friction pile should be no more
than 5 mm plus elastic compression of the pile upon full mobilization of shaft resistance.

Differential settlements, rather than total settlements, are usually the governing factor in
structural and architectural design. Differential settlements between adjacent columns or wall
units are typically about one-half of the values given above.

5.3  SEISMIC SITE CLASSIFICATION

Site classification for soil seismic response for this site is category “D* which is according to the
requirements of the National Building Code of Canada (Table 4.1.8.4.A).

54  CONCRETE

Chemical testing for water-soluble sulphates concentrations on twelve selected samples of native
soil revealed sulphate concentrations of 0.02 to 0.18 percent water-soluble sulphate by dry
weight of soil. The results indicated a “negligible to moderate” potential for sulphate attack on
concrete in contact with native soils at this site. Therefore, all concrete in contact with the native
soils should be made from CSA Type 50 sulphate resistant cement possessing a minimum 56
days compressive strength of 30 MPa. The maximum water cement ratio should be 0.50. An air
entrainment agent of 5 to 7 percent is recommended for improved workability and durability. If
new fill is brought to the site, it should be tested for soluble sulphates to determine if Type 50
cement is required.

6.0 CLOSURE

This report is based on the findings at six deep borehole locations. Should different subsoil or
groundwater conditions be encountered during construction, Hagstrom Geotechnical Services
Ltd. must be notified immediately and the recommendations provided herein will be reviewed
and revised as required.

Boreholes could not be drilled within the building footprint for the new seniors assisted living

complex and thus is recommended that new boreholes be drilled within the new building

footprint. In addition, if the other building locations are changed, it is recommended that new

boreholes be drilled. During placement and compaction of new fill, soil compaction tests should
6



be carried out by a geotechnical engineering firm for all three facilities.

Should you have any questions or require additional information, do not hesitate to contact our
office at (780) 996-5621.

Yours truly,

B s Bt ol 14
Mirmesi Ssrvines Lid,

F;i';é"a‘ R
The Asscaistion o B
§ Ceologisis ang Geoph

Senior Engineer

Distribution: (4) addressee






Explanation of Field and Laboratory Test Data
The following pages are an explanation of the terms and symbols used in the Test Hole Log
Soil Profile and Description

Soil types are described by the Modified Unified Soil Classification Sysiem.
(See Plate 2 for terms and symbols)

Soils classified by particle size fall in the following ranges:
BOULDERS - greater than 200 mm  SAND - 0.08 mm to 5 mm
COBBLES - 75 mm to 200 mm SILT - 0.002 mm to 0.08 mm
GRAVEL -5mmto 75 mm CLAY - finer than 0.002 mm

Additional graphic symbols include:

_ seepage
hd water level surface

Soil Sample Type

bX‘r Standard Penetration Sample (D)
N Undisturbed Sample (Shelby) (U)
{E Bag Sample

Penetration Resistance

Field test indication number of blows (N) of a 140 pound hammer dropping 30 inches (76cm)
required to drive a 2 inch (56 cm) O.D. open end sampler a distance of 1 foot (30 cm) from 0.5 to
1.5 feet (15 to 45 cm ) into the undisturbed soil. This test is outlined in A.S.T.M., D1568.

Miscellaneous Tests

In this column are summarized results of all the laboralory test as indicated by the following
symbols:

HVR Hydrocarbon Vapour Readings, ppm or % LEL
*MA  Mechanical grain size analysis
G Specific gravity
k Coefficient of permeability
PP Pocket penetrometer strength kg/cm2
*q Triaxial compression test
*C Consolidation test
Qu  Unconfined compressive strength kg/cm?2
SO, Soluble sulphate concentration
Y Bulk unit weight
yd  Dry unit weigh

* Tests normally summarized on separate data sheets

Hagstrom Geotechnical Services Ltd.

5607 - 134 A Avenue, Edmonton, Alberta T5A OM3

PLATE

no 101




Modified Unified Classification System For Soils
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Hagstrom Geotechnical Services Ltd.

5607 - 134 A Avenue, Edmonten, Alberta TSA OM3

CLIENT:

Nor Can Consulling Group Inc.

PROJECT: Proposed Country Residential Subdivision - Fawn Meadows
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| \ | — g ; :
777 1 i = — very stiff, occasional silt lenses
- I /S O = O T . / PP = 135 kPa
I 100
T 1T B /
4 - > — |- softer with depth
e D - — / PP =170kPa
- “ ‘ 4 |- soft to fir 'ght olive brown
3 — — groundw eepage
i — - — — softer with depth, dark olive brown al 4.2 m /
A ,€ -t = / PP = 80 kPa
. L - /
HNERERANEN =2 2 |
| L6 - = . |PP =210kPa
i ] [l — SILT; sandy, very moist, free walter, very |
| — sensitive, brown
t T - F |
39 i & 6 PP =
T P |PP = 85 kPa
| ; | =
1 T i = - soft to firm
& - - = PP = 75 kPa
\ e — g
I | S—- — | PP = 85 kPa
; g VL)
T . ] S il —  |CLAY,; silty, low plasticity, firm, very moist, d
JU N N I Y j T8 grey
| B PR VA 1 - - — | PP = 100 kPa
% U] i’— ] i +— |- stiff, medium plasticity '
_ 1 i o | —
!
ey ! ) | T Ll LTl w0 T o
T : 30— ® [End of Borehoie = 8.0 m PR =115 KPe
T — | Slough = 8.8 m, 0 hours
— |Water level = 8.7 m, 0 hours
— Walter level = 5.1 m, 5 hours later |
= Slough = 5.5 m, 5 hours later |
—10 | Water level = 4.0 m, 10 days later |
L Slough = 5.3 m, 10 days later '
MOISTURE CONTENT | @, UNCONFINED COMPRESSION | SO, SULPHATE CONTENT 0 STANDARD PENETRATION SAMPLE | PLATE
| = WATER TABLE ix] UNDISTURBED SAMPLE (SHELBY)
PLASTIC LIMIT Ys DRY UNIT WEIGHT | N PENETRATION RESISTANCE BAG SAMPLE No.103




Hagstrom Geotechnical Services Ltd.

| CLIENT :

Nor Can Consulting Group Inc.

' PROJECT: Proposed Counlry Residential Subdivision - Fawn Meadows

i LOCATION: Portions of NE & SE 4-53-2-W5M, Parkland County, Alberta | TEST
5607 - 134 A Avenue, Edmonton, Alberta TSA OM3 P = ——
JOB No..  H0907-280 BORING
- i B DATE:  Augusl 4, 2009 TECH:mH | 09-102
MOISTURE CONDITIONS DRILL TYPE: B-40 Solid Stem Auger
ATTERBERG LIMITS —— SOIL PROFILE & DESCRIPTION TEST RESULTS
. =
MOISTURE CONTENT % il T | patum 3w | =z
10 20 30 40 50 60 E i E E g% Tw ‘ £ | Mscrluasous
| i , : aZ o SURFACE ELEVATION: ah| 7| a0
| } | | —  |TOPSOIL; silty, compressible, moaist, black, ' S
a e 3 — 120 cm thick 20 cm f
- T *;"** e 1‘ i SAND; silty, some clay, medium dense, moist, ‘
S N | 1 |brown 80cm| | | PP = 375 kPa
\\ [ | 3 [~ |CLAY; silty, medium plasticity, very stiff, V
\ i | ~—  |occasional sill lenses, brown / f
B ] | = PP = 240 kPa
T T T - '80,=0.02%
1 e = o |
\ ; 4 8 — 2 |- firm to stiff consistency , moister with depth
| : j — / PP = 145 kPa
i \ 3 — S0,=0.08%
| I ] = o
- 1, b o H - / -
11 T 10 3 |~ firm, medium plasticity, dark olive brown PP=145kPa
a ] - 34m |
[ i i T 11— |SILT; sandy, loose, scme clay lenses, dark brown J
| _ é . — i PP = 130 kPa
- l’ ‘_ 4 |
L : _ E |- groundwater seepage | \
11 4| - | PP=115kPa
. — I I — 4.8m : |
e [— - |CLAY; silty, firm {o sliff, medium plasticity, moist,
T — ° |brown i
R S : — |=siltlayerfrom5.1t0 53 m / | IPP=85kPa
i ;\ - E / i
@ o 6 / l PP =125 kPa
- 1 S (O Iy ;
. 1 | — / |
- 1 ,,,{E T . ~ silt layer from 6.6 to 6.9 m
! P = PP = 105 kPa
,,,,, B |- -
- = ——f-1 - —
— ® = — / PP = 105 kPa
- . —
1 I |- stiff consistency /
] &1 =a /
_ N D . 1 — / PP = 155 kPa
S TR LS. R L | I
1 i — ,
| | \ I - 9.0 |
| i & — .- Um] | ' pp =
> 30|— ~ | End of Borehole = 9.0 m | |PP=140kPa
T T T T 17T T | |Slough=6.8m,0 hours | '
] o = eofes il _ |Water level = 6.7 m, 0 hours | i
I Water level = 3.8 m, 4 hours later { ‘
B ! R Slough = 3.9 m, 4 hours later |
e t — +—-10 |Water level = 3.7m, 10 days later | ‘[
= |Slough = 3.8 m, 10 days later | ‘
| i — [
f 3B [
il |
® MOISTURE CONTENT | Q, UNCONFINED COMPRESSION | SO, SULPHATE CONTENT | (X STANDARD PENETRATION SAMPLE | PLATE
E LQuib LMIT ¥  WATER TABLE [5) UNDISTURBED SAMPLE (SHELBY)
A PLASTIC LIMIT s DRY UNIT WEIGHT N PENETRATION RESISTANCE | (€ BAG SAMPLE No.104




Hagstrom Geotechnical Services Ltd.

[ CLIENT ;

Nor Can Consulting Group Inc.

{ PROJECT: Proposed Country Residential Subdivision - %awn Meadows

— LOCATION: Poriions of NE & SE 4-53-2-W5M, Parkland County, Alberia| TEST |
607 - Avenue, Edmonton, Alberta TS5A OM3 JOB No.: H0907-280 BORING
- - |DATE:  August4,2008  |TECH:MH | 09-103 |
MOISTURE CONDITIONS - ~_DRILL TYPE: B-40 Solid Stem Auger N
ATTERBERG LIMITS SOIL PROFILE & DESCRIPTION TEST RESULTS
i e ME—— | i 1 z e
MOISTURE CONTENT % T T ! pATUM: | B w H
=~ : ! =
10 20 30 40 50 60 [BEIZE 22| S |§5| Mectumsous
i , 8 Z |07 SURFACE ELEVATION: 85| 57 BS
| 7‘ [ —  |TOPSOIL; silty, dry, compressible, black, B A
] el T i — 23 cm thick 23cm /
— T N S P — CLAY; very silty, medium plasticity, moist, stiff, [
| N — occasional silt lenses, dark olive brown / S
s B S = :PP—135kF’a
ool | 1 3
7 e /
] / | i i = |
A - / PP =130kPa
I g - B I [ - firm 1o stiff consistency 180,= 0.18%
el T E 7
: = 61— 2 / o
3 ; & +—+ E / !PF’=155 kPa
... | 1 i
- ‘ ﬂln i L E — stiff consislency, occasional sill lenses / |
& j = | PP =220 kPa
o 5 b= / ' S0,=0.06%
Y [ I [ S LI (M) — ;
v = ‘
:k i— groundwater seepage /
1- & 1+ = | PP =170kPa
. G N OO B — 4 ;
\ — /
3 i 5 % PP = 175 kPa
i | ; = g 4= firm to stiff consistency /
n | & = | / PP = 105 kPa
: 1 ST (o
5 / /
SRR (RN (N P S S
i %‘) e B R T -} —Ea—f— 6 — stiff, very moist / PP =175 kPa
f i [ 1 _i | /
i b — — occasional sill lenses
| & 1 —-- = PP =135kPa
- L | ol I K| (e
: ‘ = /
£ e o] { =
A PR Y ——é 1 —-+——{— | —firm consistency / PP =90 kPa
N S T I 250
' ‘ ] ‘ =
7T i | N 8 | _ dark grey, very moist / 1
(. & Fret= ‘ | PP =140 kPa
it II o S D 1 "_§;_ / . |
— —-—t — = / |
i — 90m
| I[P T & N e e . T T P T - 1. | | -
‘ :é 30— ° End of Borehole = 9.0 m i PP =100kRg
i Gt R I ~— i — Slough = 6.9 m, 0 hours !
i — Water level = 6.7 m, 0 hours
— Water level = 2.6 m, 3 hours later
B i I I — |Slough = 2.7 m, 3 hours later ' ,
E S R S, SLEE S ——1p |Water level = 2.4 m, 10 days later '
|| I [ |Slough = 2.4 m, 10 days later |
B = {
B/ :
® MOISTURE CONTENT | Q, UNCONFINED COMPRESSION | SO, SULPHATE CONTENT [ STANDARD PENETRATION SAMPLE | PLATE
] LiQuib LiMIT ¥  WATER TABLE ] UNDISTURBED SAMPLE (SHELBY)
A PLASTIC LIMIT Yo DRY UNIT WEIGHT N PENETRATION RESISTANCE | [8]BAG SAMPLE No.105




Hagstrom Geotechnical Services Ltd.

| CLIENT:  Nor Can Consulting Group Inc.
PROJECT: Proposed Couniry Residential Subdivision - Fawn Meadows

TPy ————————mr LOCATION: Porions of NE & SE 4-53-2-W5M, Parkland County, Alberla| TEST
- venue, s rt
e mamenien, A JOBNo..  H0907-280 BORING
N - DATE:  August4, 2009 ~ |TECH:MH 09-104
MOISTURE CONDITIONS . DRILL TYPE: B-40 Solid Stem Auger
ATTERBERG LIMITS ___SOIL PROFILE & DESCRIPTION 1 TGSl REsLS
o =
MOISTURE CONTENT % | E | parum: g|uw e
[ : =
10 20 30 40 50 60 |ab|&E S5 | B0Es | wecedaols
; ‘ B Z| 8| SURFACE ELEVATION: 26| Zrias
B i ( — TOPSOIL; silty, damp, compressible, black, -
S i a | T = 18 cm thick 18 cm
S b & e T i e B CLAY; silty, very stiff, medium plasticity, /
., A s — frequent rust stained fissures, dark olive brown PP =135kPa
qll 1‘ :* SO4= 0.12%
| 3
1 1 /
1 —
i = / PP = 130 kPa
Iw 1 = S0,=0.04%
£ 5, /
/ — - firm to stiff /
-~ e S e O e = / |PP =105 kPa
b 10— 3 |- low to medium plasticity ? PP =220 kPa
\ - / i
S 4 —
l_\d_{\ i E PP =190 kPa
: — 4 41mp// |
\\ = BT SILT; clayey, stiff, trace of sand, dark brown i
5 — —
& =1 |PP =175 kPa
| [ — stiff |
| hess
T -5 5.1m :
& i s CLAY; silty, firm consistency, low plasticity, fpp =105 kPa
T L very moist i
1 [ ‘
1 = i
- {;} —t - P 6 |- stiff, moist, occasional silt lenses {PP =175 kPa
|
; = |
B A 1 1 = ‘
13_ - “PP=11O kPa
L | y 2 - il —
’ —7 1
A A S N = |
7| — ‘
e —— %‘ ‘ —- — firm consistency \PP = 90 kPa
i 25 {
s e - — |
! ! =
ot T s T— 8 :— groundwater seepage |
— !
b N . = | / PP =120 kPa
1 — | /
T 1% 1T E.| 9.0m
&y ] S el e b b s e e S NS L e S gt =
= i 30|~ ° [End of Borehoie = 9.0 m | |FEI00KRS
= = =15 - Slough = 8.9 m, 0 hours {
e I P I Water level = 8.8 m, 0 hours i
' — Water level = 8.7 m, 2.5 hours later { |
i o T T71- 11— |Slough=8.8m, 2.5 hours later |
e & e = —10 | Water level = 5.8, 10 days later !
‘ 2N I Slough = 6.1 m, 10 days later i
l :
® MOISTURE CONTENT | Q. UNCONFINED COMPRESSION SO, SULPHATE CONTENT £ STANDARD PENETRATION SAMPLE | PLATE
[ vauip umiT ¥ WATER TABLE {5 UNDISTURBED SAMPLE (SHELBY)
A PLASTIC LIMIT Y« DRY UNIT WEIGHT N PENETRATION RESISTANCE | [8]BAG SAMPLE No.106




CLIENT :  Nor Can Consulting Group In¢.

PROJECT. Proposed Country Residential Subdivision - Fawn Meadows

Hagstrom Geotechnical Services Ltd,

LOCATION: Portiens of NE & SE 4-53-2-W5M, Parkland Counly, Alberla| TEST

5607 - 134 A Avenue, Edmonton, Alberta TSA OM3

JOB No..  HO0907-280 BORING
- DATE:  Augusl4, 2009 | 109
MOISTURE CONDITIONS | DRILL TYPE: B-40 Solid Stem Auger
ATTERBERG LIMITS SOIL PROFILE & DESCRIPTION e TEST RES_“_LTS
s i =z
MOISTURE CONTENT % | T ! patum: o W £
10 20 3 40 50 60 &k BE fe | Bu Bo | MeGELAEOUS
i oZ|o SURFACE ELEVATION: on| SE| 8o |
I — | TOPSOIL; silty, some sand, compressible, black, |
T T 67 cm thick
= PP = 480 kPa
18 i — — B7 cm
% — ::j:LAY; silty, damp, very siff, medium plasticity, / PP = 320 kPa
B vl | 3 |- ; ark olive brown /
i (N A —
\ — / PP = 275 kPa
L ! T — 80,=0.02%
L 7 = = = /
1 6 [ o | - stiff consistency /
j —
& [ PP =120 kPa
| 1 —
I \ T /
1 — /
é | — . PP = 110 kPa
= 0,
! . 0 / S0,=0.16%
l —
, ! (N — |~ very moist /
) —
i @ e / PP =110 kPa
| ‘ —
1 —
| i — /
| \ (o
Pan | -
® = | / PP = 175 kPa
[ A
,l 5 | - very moist, occasional silt lenses
@ — / PP =120 kPa
. = /
| - |
2 s S 6 / PP =95 kPa
] 20—
1 .j I 7; - frequent silt lenses and rust staining /
| =
& ! = / PP = 110 kPa
. t\ — /
| e ] e — —
) - — | PP = 115 kPa
/ 25 |
(" = | — groundwater seepage /
= —— — 8 . : ) ;
A/ — — clay till like, moist, occasional gravel chips,
T — dark grey PP = 230 kPa
1 T — — very stiff, medium plasticity /
|- = 7
s 9.0m
&) +- e PP =
30— End of Borehole = 8.0 m [ Bl kPa
- ] T Slough = 9.0 m, 0 hours '
o P ol 4. |Waterlevel = 5.5 m, 0 hours |
I | I Water level = 5.5 m, 2.5 hours later |
- T I Slough = 5.6 m, 2.5 hours later |
e s o ——{—10 |Water level = 2.0 m, 10 days later 1
I = Slough = 2.1m, 10 days later } |
] |
| 35 ;
MOISTURE CONTENT | Q, UNCONFINED COMPRESSION SO, SULPHATE CONTENT X STANDARD PENETRATION SAMPLE | PLATE
LIQuUID LIMIT ¥  WATER TABLE ] UNDISTURBED SAMPLE (SHELRY)
PLASTIC LIMIT Ye DRY UNIT WEIGHT N PENETRATION RESISTANCE | [E/BAG SAMPLE No.107




Hagstrom Geotechnical Services Ltd.

CLIENT:  Nor Can Consulling Group Inc.

PROJECT: Proposed Country Residential Subdivisionr-' Fawn Meadows

LOCATION: Portions of NE & SE 4-53-2-W5M, Parkland County, Alberta | TEST
5607 - 134 A Avenue, Edmonton, Alberta TSAOM3 iJOB ND,: H0907-280 | BORING
| DATE:  August 4, 2009 TECH: MH | 09-106
MOISTURE CONDITIONS DRILL TYPE: B-40 Sol_id Stem Auger -
ATTERBERG LIMITS ] SOIL PROFILE & DESCRIPTION TEST RESULTS
I =z
MOISTURE CONTENT % Th| T | paTUM: gy | e
B :
10 20 3 4 s e |RE|EE, S| Suu g5 MRSs el
L nZ| o SURFACE ELEVATION: an | sE|@o
f I |TOPSOIL,; silty, damp, compressible, black, ' -
I - —  |18cmihick 18 cm/,”, PP = 530 kPa
TN — CLAY; silty, very stiff, medium plasticity, damp, /
| [ S — dark olive brown PP =515 kPa
P = / S0,=0.12%
! . - 1.1m
4 — SILT; sandy, some clay, medium dense, light
A - yellowish brown
¥ T - =
" o O P e L
’ By :
1 C - damp, medium dense
w -
1 —
! =
v —— 4 |- medium dense =0.149
@ o3 S0,=0.14%
v =
\ —
—_ \ — dense, light yellowish brown
5 — 2 LI PP = 325 kP
‘ IP’ “ 17 = |CLAY; silty, medium plasticity, moist, very stiff, / - d
—_ j — 4 | occasional silt lenses, dark grey / i
— 6 - —— / PP = 410 kPa
| 1 L
I — / 1
4 5 - .
,L — very stiff 1
& - / | |PP=375kPa
[ — |
! - 7
& ! = 6 |- very stiff / PP =330 kPa
\ g1 = /
\ . —
‘\ : b
& SO I / PP = 345 kPa
’! N - I 7 |- groundwater seepage /
! 1 E
- G — clay 1ill like PP = 385kPa
\ 25
\ -
"\ S i s i 8 /
I
= - very stiff, moisi, occasional gravel chips / PP = 385 kPa
; — [
,_ Al | j T g s sww s o w s 8.0m -
f 30— ° [End of Borehoie = 8.0 m | R =223 kPe
T ~ [=  |Slough =8.9m, 0 hours : ‘
I R . = ] [ |Water level = 8.7 m, 0 hours | J‘
| —  |Waterlevel = 8.6 m, 2 hours later [ |
R T 1T = Slough = 8.5 m, 2 hours later | [
= — o e ——1—10 |Water level = 8.6 m, 10 days later 1 |
- 4 1o — | Slough = 8.7 m, 10 days later 1 ;
— |
| = |

O]
&
&

MOISTURE CONTENT
LIQUID LIMIT

PLASTIC LIMIT Ta

DRY UNIT WEIGHT

Q, UNCONFINED COMPRESSION

| 8O, SULPHATE GONTENT
| = WATER TABLE
| N PENETRATION RESISTANCE

2 STANDARD PENETRATION SAMPLE | PLATE
UNDISTURBED SAMPLE (SHELBY)
[E] BAG SAMPLE No.108




Seniors Assisted
Living Complex

09-101

Community
Services
Building

LEGEND
~ 4 Borehole Location
~ —— Site Boundary

Highway 770

Water Treatment Plant
and Maintenance Building

<«+—RV Storage

Parkland Drive —

Scale: Not to scale

Hagstrom Geotechnical Services Ltd.

5607 - 134 A Averue Edmonlon, Alberia TSA OM2

NOR CAN CONSULTING INC.

Proposed Country Residential Subdivision - Fawn Meadows

Portions of NE & SE 4-53-2-W5M,
Parkland County, Alberta
Site Plan

Job No: H0907-280

| Date: August 11, 2009 Plate: 109







LAND TITLE CERTIFICATE

]
LINC SHORT LEGAL TITLE NUMBER
0022 814 537 5:;2:;53:4;:NE 042 286 912

LEGAL DESCRIPTION

MERIDIAN 5 RANGE 2 TOWNSHIP 53

SECTION 4

QUARTER NORTH EAST

CONTAINING 64.7 HECTARES (160 ACRES) MORE OR LESS
EXCEPTING THEREOUT:

(&) THE NORTHERLY 6%3 FEET THROUGHOUT

CONTAINING 17.0 HECTARES (42 ACRES) MORE OR LESS

(B) 0.624 HECTARES (1.54 ACRES) MORE OR LESS AS SHOWN
ON ROAD PLAN 466JY

EXCEPTING THEREOUT ALL MINES AND MINERALS

ESTATE: FEE SIMPLE
MUNICIPALITY: PARKLAND COUNTY

REFERENCE NUMBER: 832 050 645

REGISTERED OWNER(S)

REGISTRATICN DATE (DMY) DOCUMENT TYPE VALUE CONSIDERATION
042 286 912 12/07/2004 TRANSFER OF LAND $197,965 SEE INSTRUMENT
OWNERS

FAWN MEADOWS DEVELOPMENT INC..
OF 3215 UTAH PLACE NW

CALGARY

RLBERTA T2N 4AS8

{ CONTINUED )






ENCUMBRANCES, LIENS & INTERESTS

PAGE 2
REGISTRATION # 042 286 912
NUMBER DATE (D/M/Y) PARTICULARS
052 267 815 05/07/2005 CAVEAT

RE : AGREEMENT CHARGING LAND
CAVEATOR - AMBROSE WILLIAM COMCHI
3215 UTAH PLACE NW

CALGARY

ALBERTA TZN4AS8

082 319 99Z2 01/08/2008 MORTGAGE

MORTGAGEE - AXCESS MORTGAGE FUND LTD..

SUITE 1410, 10665 SOUTHPORT RCAD SW

CALGARY

ALBERTA T2W4Y1

AS TO 60/580

MORTGAGEE - B2B TRUST.

404, 130 ADELAIDE ST WEST

TORONTO

ONTARIO MSH3P5

MORTGAGEE - CANADIAN WESTERN TRUST COMPANY.

600 - 750 CANCIE STREET

VANCOUVER

BRITISH COLUMBIA V&B4Y7

MORTGAGEE - WILLIAM HEALEY

MORTGAGEE - CHRISTIAN STEVENSON

MORTGAGEE - MARLENE STEVENSON

MORTGAGEE - RAYMOND STEVENSON

ALL OF :

C/0 RXCESS CAPITAL PARTNERS

1410, 10655 SOUTHPORT RD SW

CALGARY

ALBERTA TZ2W4Y1

AS TO 520/580

ORIGINAL PRINCIPAL AMOUNT: $580,000
(DATA UPDATED BY: TRANSFER OF MORTGAGE
102107963)

082 319 993 01/08/2008 CAVEAT
RE : ASSIGNMENT OF RENTS AND LEASES
CAVEATOR - B2B TRUST.
C/0 212, 20 SUNPARK FLAZA SE
CALGARY
ALBERTA T2X3T2
CAVEATCOR - CANADIAN WESTERN TRUST COMPANY.
212 20 SUNPARK PLAZA SE
CALGARY
ALBERT2Z T2X3TZ
CAVEATOR - WILLIAM HEALEY

{ CONTINUED )






ENCUMBRANCES, LIENS & INTERESTS
PAGE 3
REGISTRATION # 042 286 912
NUMBER DATE (D/M/Y) PARTICULARS
CAVEATOR - CHRISTIAN STEVENSON
CAVEATOR - MARLENE STEVENSON
CAVEATOR - RAYMOND STEVENSON
ALL OF
C/0 #2122, 20 SUNPARK PLAZA SE
CALGARY
ALBERTA T2X3T2
CAVEATOR - GREENTREE MORTGAGE CORPORATION.
C/0 212, 20 SUNPARK PLAZA SE
CALGARY
AILBERTA T2X3T2
AGENT - DOUGLAS M SEFCIK

082 360 125 21/08/2008 POSTPONEMENT
OF CAVE (052267815
TO MORT 082319992 CAVE 082319993

112 380 928 25/11/2011 WRIT
CREDITCR - CALIBRE DRILLING LTD..
431 SOUTH AVENUE
SPRUCE GROVE
ARLBERTA T7X3B3
DEBTOR - FAWN MEADCWS DEVELOPMENT INC..
3215 UTAH PLACE NW
CALGARY
ALBERTA T2N4AS8
AMOUNT: $38,663 AND COSTS IF ANY
ACTION NUMBER: 1103 07382

TOTAL INSTRUMENTS: 005

THE REGISTRAR OF TITLES CERTIFIES THIS TO BE AN ACCURATE
REPRODUCTION OF THE CERTIFICATE OF TITLE REPRESENTED
HEREIN THIS 5 DAY OF MARCH, 2012 AT 10:48 A.M.

ORDER NUMBER:20739743

CUSTOMER FILE NUMBER:

*END OF CERTIFICATE*

( CONTINUED )






PAGE

THIS ELECTRONICALLY TRANSMITTED LAND TITLES PRODUCT IS INTENDED FOR THE
SOLE USE OF THE ORIGINAL PURCHASER, AND NONE OTHER, SUBJECT TO WHAT IS
SET OUT IN THE PARAGRAPH BELOW.

THE ABOVE PROVISICONS DO NOT PRCHIBIT THE ORIGINAL PURCHASER FROM
INCLUDING THIS UNMODIFIED PRODUCT IN ANY REPORT, CPINICN, APPRAISAL OR
OTHER ADVICE PREPARED BY THE ORIGINAL PURCHASER AS PART OF THE ORIGINAL
PURCHASER APPLYING PROFESSIONAL, CONSULTING OR TECHNICAL EXPERTISE FOR
THE BENEFIT OF CLIENT(S).






LAND TITLE CERTIFICATE

S
LINC SHORT LEGAL TITLE NUMBER
0029 960 656 0323261;1:1 042 286 913

LEGAL DESCRIPTION

PLAN 0323261

BLOCK 1

ILOT 1

EXCEPTING THEREOUT ALL MINES AND MINERALS
AREA: 4.048 HECTARES (10 ACRES) MORE OR LESS

ESTATE: FEE SIMPLE
ATS REFERENCE: 5;2:;53;4:S5E

MUNICIPALITY: PARKLAND COUNTY

REFERENCE NUMBER: 032 218 815

REGISTERED OWNER(S)

REGISTRATION DATE (DMY) DOCUMENT TYPE VALUE CONSIDERATION
042 286 913 12/07/2004 TRANSFER OF LAND 390,000 CASH/MORTGAGE
OWNERS

FAWN MEADOWS DEVELOPMENT INC..
OF 3215 UTAH PLACE NW

CALGARY

ALBERTA T2ZN 4AS8

ENCUMBRANCES, LIENS & INTERESTS

REGISTRATION
NUMBER DATE (D/M/Y) PARTICULARS
752 145 223 15/10/1975 UTILITY RIGHT OF WAY
GRANTEE - WEST PARKLAND GAS CO-OP LTD.
082 319 992 01/08/2008 MORTGAGE

( CONTINUED )






ENCUMBRANCES, LIENS & INTERESTS
PAGE 2
REGISTRATION # 042 286 913
NUMBER DATE (D/M/Y) PARTICULARS
MORTGAGEE - AXCESS MCORTGAGE FUND LTD..
SUITE 1410, 10665 SOUTHPORT ROAD SW

CALGARY

ALBERTA T2W4Y1

AS TO 60/580

MORTGAGEE - B2B TRUST.

404, 130 ADELAIDE ST WEST

TORONTO

ONTARIO MOLH3P5

MORTGAGEE - CANADIAN WESTERN TRUST COMPANY.,

600 - 750 CANCIE STREET

VANCOUVER

BRITISH COLUMBIA V6B4Y7

MORTGAGEE - WILLIAM HEALEY

MORTGAGEE - CHRISTIAN STEVENSON

MORTGAGEE - MARLENE STEVENSON

MORTGAGEE - RAYMOND STEVENSON

ALL OF

C/0 AXCESS CAPITAL PARTNERS

1410, 10655 SOUTHPORT RD SW

CALGARY

ALBERTA T2W4Y1

AS TO 520/580

ORIGINAL PRINCIPAL AMOUNT: $580,000
(DATA UPDATED BY: TRANSFER OF MORTGAGE
102107963)

082 319 993 01/08/2008 CAVEAT
RE : ASSIGNMENT OF RENTS AND LEASES
CAVEATOR - BZB TRUST.
C/0 212, 20 SUNPARK PLAZA SE
CALGARY
ALBERTA T2X3TZ2
CAVEATOR - CANADIAN WESTERN TRUST COMPANY.
212 20 SUNPARK PLAZA SE
CALGARY
ALBERTA T2X3TZ
CAVEATOR - WILLIAM HEALEY
CAVEATOR - CHRISTIAN STEVENSON
CAVEATOR - MARLENE STEVENSON
CAVEATOR - RAYMOND STEVENSON
ALL OF

C/0 #212, 20 SUNPARK PLAZA SE

CALGARY

ALBERTA T2X3T2

CAVEATOR - GREENTREE MORTGAGE CORPORATION.
C/0 212, 20 SUNPARK PLAZA SE

( CONTINUED )






ENCUMBRANCES, LIENS & INTERESTS
PAGE 3
REGISTRATION # 042 286 913
NUMBER DATE (D/M/Y) PARTICULARS
CALGARY
ALBERTA TZX3T2
AGENT - DOUGLAS M SEFCIK

102 113 781 09/04/2010 CAVEAT
RE : AGREEMENT CHARGING LAND
CAVEATOR - L & B WATER SERVICES LTD..
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Hagstrom Geotechnical Services Ltd.

5607 - 134 A. Avenue, Edmonton, Alberta T5A OM3
Tel: (780) 996-5621 ¢ Fax: (780) 475-567 1
e-mail: h_gsl@telus.net

Norcan Consulting Group Ltd. March 1, 2012
Box 38, Site 219, RR2 Our File: H0907-280
Gravel, Alberta

TOE OHO

Attention: Mr. Frank Florkewich
Dear Sirs:

Re:  Geotechnical Site Investigation
For Proposed Facilities
Proposed Country Residential Subdivision
Fawn Meadows
Portions of NE and SE 4-53-2-W5M
Parkland County, Alberta

1.0 INTRODUCTION

As requested, a geotechnical site investigation was carried out by Hagstrom Geotechnical
Services Ltd. (HGSL) at the above referenced project. The scope of work for the investigation
was to provide an assessment of the soil and groundwater conditions, provide recommendations
for alternate foundation systems and preparation of this report. Field drilling was carried out on
August 4, 2009 and final water table measurements were taken on October 14, 2009.

2.0 PROJECT DESCRIPTION

The proposed country residential subdivision contains about 52.6 hectares of agricultural land
that occupies a portion of the northeast and southeast quarters of Section 4, Township 53, Range
2, West of the Fifth Meridian. The site is bounded on the east by Highway 770 and on the south
by Parkland Drive. The site is open, vacant hayland and contains four large groups of trees and
marshes that cover about 30 to 35 percent of the site. The site topography is moderately rolling
with slopes typically less than 12 degrees (21 percent). No definite drainage pattern is apparent
across the site.

It is understood that the proposed development is to consist of cluster type lots of about 55 to 60
residential lots varying in size from 1.0 to 2.5 acres. It is further understood that the
development will be serviced with centralized municipal sanitary sewers and potable water
systems. In addition, the proposed subdivision will consist of a community services building
located in the south west corner, a water treatment plant and maintenance building in the south
east corner and a seniors assisted living complex located in the north east corner. The size and
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details of each facility were not finalized at the time of report submission.

3.0 INVESTIGATION PROCEDURE

Six deep boreholes were drilled on the site on August 4, 2009. Borehole 09-101and 09-102
were drilled at the proposed services building, Boreholes 09-13 and 09-104 were drilled at the
proposed water treatment plant/maintenance building and Boreholes 09-105 and 09-106 were
drilled at the proposed seniors assisted living complex (Refer to Plate 109, Appendix A). It is
noted that Boreholes 09-105 and 09-106 could not be drilled within the building footprint
because of heavy tree cover. The boreholes were drilled to depths of 9.0 metres using a truck
mounted drill rig equipped with a continuous flight, 150-millimeter diameter, solid-stem augers.
Supervision of drilling, soil sampling, and logging of the various soil strata was performed by
Mr. Merle Hagstrom, P. Eng of HGSL. The soils encountered during drilling were classified in
accordance with the Modified Unified Soil Classification System described on Plates 1 and 2,
Appendix A. The soil and groundwater conditions encountered during field drilling were
recorded and are presented on borehole logs, Plates 103 to108, Appendix A. The borehole
locations are presented on Plate 109, Appendix A.

Soil sampling for laboratory analysis generally consisted of disturbed auger soil samples at 0.75
meter intervals obtained from all boreholes. In addition, pocket penetrometer (PP) readings were
taken on intact cohesive soil samples at approximately 0.75 metre intervals from all boreholes to

obtain an indication of the unconfined compressive strength (Q,) of the soil.

Groundwater conditions were monitored during drilling, at drilling completion, several hours
later and 10 days after drilling completion. All of the water level results are presented on the
boreholes logs in Appendix A.

In addition to the routine moisture content analysis, the laboratory analyses consisted of twelve
soluble sulphates analyses and two Atterberg limit tests. The laboratory analyses results are

presented on the borehole logs in Appendix A.

4.0 SUBSOIL AND GROUNDWATER CONDITIONS

The soil profile at the borehole locations generally consist of a thin cover of topsoil over
variable thick layers of silt and clay. A thin layer of sand was encountered below the topsoil in
one borehole. A description of various soil units and their properties are presented in the
paragraphs below.

Topsoil was encountered at the ground surface in all boreholes and extended to depths between
18 and 67 centimeters. The topsoil was described as silty, dry to damp, with some sand,
compressible and black in colour. Greater thickness of topsoil may be found between borehole
locations.

Clay of variable thickness was encountered at random depths in all boreholes. The clay was
described as silty, firm to hard consistency, low to medium plasticity, damp to very moist,

brown to dark olive brown in colour. The clay was also noted to have frequent silt lenses with
2



rust staining and occasional gravel chips. In-situ moisture contents in the clay ranged from 11 to
34 percent. Pocket penetrometer readings taken on intact auger samples of clay revealed

approximate unconfined compressive strengths Q, ranging from 90 to 515 kPa. Two Atterberg
limit tests conducted on clay yielded liquid limits of 44 and 45 percent and plastic limits of 21
and 22 percent (medium plasticity). Based on a review of plastic limits in comparison with the
natural moisture contents in the clay, the natural moisture contents are about 5 to 10 percent
wet of optimum moisture content (OMC). The clay exhibits moderate compressibility under low
to moderate loads. The clay also exhibits moderate swelling potential and thus may lift light
loads such as floor slabs given access to free water.

Silt was encountered at variable depths in three of the six boreholes. The site was described as
sandy, with some clay, damp to very moist, and pale olive brown to dark grey in colour. Below
the groundwater table, the silt was noted to be very sensitive. In-situ moisture contents in the silt
ranged from 12 to 32 percent. Pocket penetrometer readings taken on intact auger samples of silt

revealed approximate unconfined compressive strengths Q, ranging from 115 to 185 kPa. The
silt exhibits moderate compressibility under low to moderate loads.

Groundwater conditions were monitored during drilling, at drilling completion, several hours
later and 10 days after drilling completion. Groundwater seepage was encountered during
drilling in all six boreholes. All water table results are summarized in Table 1, below and the
individual results are presented on the borehole logs in Appendix A.

TABLE 1: SUMMARY OF GROUNDWATER OBSERVATIONS

Borehole Depth of Depth to Water (m)
Number (S;;:::;: ?;t:; At Drilling 2 to 5 Hours
Completion Later I RIGREE

09-101 4.1 8.7 5.1 4.0
09-102 4.2 6.7 3.8 3.7
09-103 3.6 6.7 2.6 2.4
09-104 8.0 8.8 8.7 5.8
09-105 7.8 5.5 5.5 2.0
09-106 7.0 8.7 8.6 8.6

Based on a review of the above results, the groundwater table is considered to be variable across
the site. The results indicate that groundwater may pose problems for caisson pile drill holes and
other excavations that are left open for short and extended periods of time at depths below 2.0
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meftres.

It should be noted that groundwater levels will fluctuate seasonally and in response to climatic
conditions and may be at a different depths when construction commences. Accordingly,
groundwater levels should be monitored periodically until the start of construction.

4.1  FROST PENETRATION

The expected maximum depth of frost penetration for various soil types is given in Table 2,
below. The penetration is based on a freezing index for a 25-year return period of 2200 degrees-
days Celsius. The depth of frost penetration assumes a uniform soil type without topsoil or snow
COVET.

The native mineral soils encountered in the boreholes is considered to be frost susceptible, and
with an adequate supply of moisture near the ground surface, significant frost heave may occur.

TABLE 2
ESTIMATED DEPTH OF FROST PENETRATION
Soil Type Depth of Frost Penetration (m)
In-situ Clay and Clay Till 2.5
Silt and Sand 29
Weathered Bedrock 3.0
Gravel B
Compacted Backfill Clay and Clay Till 15
(95 % SPMDD*) Silt and Sand 2.1
Weathered Bedrock 2.9
Gravel 3.3

*SPMDD- Standard Proctor Maximum Dry Density

5.0 GEOTECHNICAL EVALUATION

All foundation design recommendations presented in this report are based on the assumption that
an adequate level of construction monitoring during foundation excavation and installation will
be provided, and that all construction will be carried out by a suitably qualified, experienced
contactor. An adequate level of construction monitoring is considered to be: (a), design review
and full-time monitoring during construction of foundations, and (b), full-time monitoring and
compaction testing for earthworks by suitably qualified geotechnical personnel.

The soil conditions at the site are considered to be adequate for the proposed site facilities. The
groundwater table is considered to be moderately high. Shallow foundations such as strip and
spread footings can be considered for the site. Alternatively, deep foundations such as cast-in-
place straight shaft or end bearing concrete piles may be considered.



5.1 SHALLOW FOUNDATIONS

Shallow concrete footings for all three facilities founded on the native mineral soil should be
designed based on a net allowable bearing capacity of 90 and 120 kPa for strip and spread
footings, respectively. This value utilizes a factor of safety of 3.0. The allowable bearing
pressure may be increased by a factor of 1.5 to obtain a factored ultimate bearing resistance. The
footings should be constructed at a minimum depth of 1.5 m and 2.5 metres below exterior grade
for heated and unheated structures, respectively. It is recommended that footing excavations be
inspected by a qualified geotechnical engineer prior to pouring concrete to confirm foundation
soil conditions and bearing pressures.

All footings should be founded on the undisturbed, inorganic native mineral soil. Footings must
not be placed on any topsoil, uncontrolled fill, organic soils or loose, disturbed or frozen soils.
Footing excavations must be protected from frost, desiccation, or the ingress of water., Bearing
soils, which become frozen, dried or softened, should be removed and replaced with concrete or
the footings should be extended to reach soil in an unaffected condition. It is essential that the
foundation soils not be allowed to freeze at any time before or after concrete for the footings
have been placed.

5.2 DEEP FOUNDATIONS

Cast-in-place concrete piles can be considered for all three proposed facilities and should be
designed as straight shaft concrete friction-type piles using allowable and factored skin friction
parameters shown in Table 3, below. No allowance should be made for end bearing on straight
shaft piles.

Concrete straight shaft piles should be embedded at least 6.0 and 7.5 metres below grade for
heated and unheated foundations, respectively. The minimum center-to-center spacing for
concrete cast-in-place piles should be greater than 3 pile diameters. The piles should be at least
400 mm in diameter. Void form that is approximately 100 millimetres thick should be used
under a concrete grade beam or pile cap.

TABLE 3
ALLOWABLE SKIN FRICTION FOR CAST-IN-PLACE CONCRETE PILES
Depth Below Existing Allowable Skin | Factored ULS Skin
Grade Seil Type Friction (kPa) Friction
(m) (kPa)
Oto1.5 Clay/ Silt/Sand 0 0
1.5t09.0 Clay/Silt/Sand 21 28

Longitudinal steel reinforcement in the upper 6.0 meters of the pile is recommended to prevent
potential uplift forces of the pile due to frost action and seasonal moisture variations. If the piles
are designated as tension elements including frost action, longitudinal reinforcing steel should
extend into the bottom of the piles, and the piles should be designed to resist the anticipated
uplift stresses using the design values provided below.
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Concrete for piles should be poured immediately after drilling of the pile hole to reduce the risk
of groundwater seepage and sloughing of the soil. Protective steel casing may be required where
wet sand and groundwater seepage are encountered.

5.2.1 Settlement Considerations for Concrete Piles

Calculation of the potential settlement pattern is complex and difficult to assess without
significant additional laboratory testing and detailed knowledge of the loading and foundation
types. For structures supported on native, undisturbed soil, the following comments may be of
some value:

e The settlement of an isolated cast-in-place concrete skin friction pile should be no more
than 5 mm plus elastic compression of the pile upon full mobilization of shaft resistance.

Differential settlements, rather than total settlements, are usually the governing factor in
structural and architectural design. Differential settlements between adjacent columns or wall
units are typically about one-half of the values given above.

5.3  SEISMIC SITE CLASSIFICATION

Site classification for soil seismic response for this site is category “D” which is according to the
requirements of the National Building Code of Canada (Table 4.1.8.4.A).

5.4 CONCRETE

Chemical testing for water-soluble sulphates concentrations on twelve selected samples of native
soil revealed sulphate concentrations of 0.02 to 0.18 percent water-soluble sulphate by dry
weight of soil. The results indicated a “negligible to moderate™ potential for sulphate attack on
concrete in contact with native soils at this site. Therefore, all concrete in contact with the native
soils should be made from CSA Type 50 sulphate resistant cement possessing a minimum 56
days compressive strength of 30 MPa. The maximum water cement ratio should be 0.50. An air
entrainment agent of 5 to 7 percent is recommended for improved workability and durability. If
new fill is brought to the site, it should be tested for soluble sulphates to determine if Type 50
cement is required.

6.0 CLOSURE

This report is based on the findings at six deep borehole locations. Should different subsoil or
groundwater conditions be encountered during construction, Hagstrom Geotechnical Services
Ltd. must be notified immediately and the recommendations provided herein will be reviewed
and revised as required.

Boreholes could not be drilled within the building footprint for the new seniors assisted living

complex and thus is recommended that new boreholes be drilled within the new building

footprint. In addition, if the other building locations are changed, it is recommended that new

boreholes be drilled. During placement and compaction of new fill, soil compaction tests should
6



Explanation of Field and Laboratory Test Data
The following pages are an explanation of the terms and symbols used in the Test Hole Log
Soil Profile and Description

Soil types are described by the Modified Unified Soil Classification System.
(See Plate 2 for terms and symbols)

Soils classified by particle size fall in the following ranges:
BOULDERS - greater than 200 mm  SAND - 0.08 mmto 5 mm
COBBLES - 75 mm to 200 mm SILT -0.002 mm to 0.08 mm
GRAVEL -5mmto 75 mm CLAY - finer than 0.002 mm

Additional graphic symbols include:

—— seepage
x water level surface

Soil Sample Type

LXI Standard Penetration Sample (D)
E Undisturbed Sample (Shelby) (U)
[Ef‘ Bag Sample

Penetration Resistance

Field test indication number of blows (N) of a 140 pound hammer dropping 30 inches (76cm)
required to drive a 2 inch (5 cm) O.D. open end sampler a distance of 1 foot (30 cm) from 0.5 to
1.5 feet (15 to 45 cm ) into the undisturbed soil. This test is outlined in A.S. T.M., D1568.

Miscellaneous Tests

In this column are summarized results of all the laboratory tesl as indicated by the following
symbols:

HVR Hydrocarben Vapour Readings, ppm or % LEL
*MA  Mechanical grain size analysis
G Specific gravity
k Coefficient of permeability
PP Pocket penetrometer strength kg/cm?2
*q Triaxial compression test
*C Consolidation test
Qu  Unconfined compressive strength kg/cm2
SO, Soluble sulphate concentration
Y Bulk unit weight
yd  Dry unit weigh

* Tests normally summarized on separate data sheets

Hagstrom Geotechnical Services Lid.
PLATE

5607 - 134 A Avenue, Edmonion, Alberta T5A OM3
No. 1 01







Modified Unified Classification System For Soils

5607 - 134 A Avenue, Edmonton, Alberia T5A 0M3
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Hagstrom Geotechnical Services Ltd.

CLIENT -

Nor Can Consulting Group Inc.

PROJECT. Proposed Couniry Residential Subdivision ~Fawn Meadows_

5607 - 134 A Avenue. Edmonton. Albera T5A OM3
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Hagstrom Geotechnical Services Ltd.

' CLIENT . Nor Can Consulling Group Inc.

PROJECT: Proposed Country Residential Subdivision - Fawn Meadows
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; ! . |Slough = 3.8 m, 10 days later i i J
T s i i s o e b \
S L A e : ; | j
| B ‘ [
© MOISTURE CONTENT | Q. UNCONFINED COMPRESSION SO, SULPHATE CONTENT [ X STANDARD PENETRATION SAMPLE |PLATE
LIQUID LIMIT >  WATER TABLE | S UNDISTURBED SAMPLE (SHELBY)
A PLASTIC LIMIT s DRY UNIT WEIGHT N PENETRATION RESISTANCE ‘ [£)BAG SAMPLE No.104




Hagstrom Geotechnical Services Lid.

| CLIENT.  Nor Can Consulting Group Inc.

PROJECT. Proposed Country Residential Subdivision - Fawn Meadows

Tm—— e m— LOCATICN: Partions of NE & SE 4-53-2-W5M, Parkland Kland County, Alberla; TEST
' R AIE A JOB No.  HOS07-280 | BORING
e o [DATE  August4, 2009 B ‘TECH MH ;_99-103
MOISTURE CONDITIONS - ~__ DRILLTYPE B-40 Solid Stem Auger o
ATTERBERG LIMITS e __SOILPROFILE & DESCRIPTION TEST RESULTS
e s ] — R
MOISTURE CONTENT % EE (T | DATUM W 6 w T Ki !
10 20 3 4 s 60 [BE|CE 22| Ew 33 MUSUED A0S
z = 9= 25|50,
dodbv et bl | ] 92|06 SURFACE ELEVATION 55| FF|&80 |
| i ! [ [TOPSOIL; silty, dry, compressible, biack, I
] TR T T D |23cemthick 23 cm 7 |
T B e e K (s wat S S N N H CLAY; very silty, medium plasticity, moist, stiff, .
4 I N " .
rj% _ﬂ_'_'” i N o » :occasmnal silt lenses, dark olive brown / ‘pp =135 kPa
S B e s 11 711 / |
! , P/ ‘ — , i
BE HERE 7 o i I e ~ { [
; | i — / | PP = 130 kPa
- ‘4 T - i S A R i I - firm to stiff consistency / 1SO,= 0.18%
A Ty T T 17711 E i
f % Y 1 - /
: i | e
I R T ‘é T T - / PP = 155 kPa
Y R £ - T **”'__‘:: i
o i yol % ne = |- sfiff consistency, occasional sili lenses / f
S " T - e PP = 220 kPa
L] r L] o / SO, = 0.06%
B e i R B B ma B -
NS T S L I T I =
! - .~ groundwaler seepage ‘».PP 5
e e S SR E - oy =170 kPa
4 i j, _\‘Ix ‘l B R _E_ 4 / ’
[ ‘ | v | iﬁ /
I A R =] -
T s e ke i | / !PP= 175 kPa
ERENN S rE
ST W 1 N 4 N -] g ;- firm 1o stiff consistency / ;
I i ! | l* ‘
i e s et B 5 L = / /PP = 105 kPa
e '1_’ 1 41 1 I‘ T T T T ' / ‘
— -t - é —i -+ T 6 |- stifl. very moist // IPP =175kPa
.__i_. - . el s p el ,4 . ! ) /
i AL : | . - occasional silt lenses I
=1 = i e s ny: (e B e / |PP = 135 kPa
_ lbaedionp Wlematipal bl 1 | f ps |
1 i — " / |
— 1 i [ B kkgiu,,, ﬁ..T o ol ':j |
— 1T =1 7[ é)—-% e T T 25-* | — firm consistency / . PP =90 kPa
_ 4 B VS OO { . S S NN O OV O [ / i |
g ; _J, ‘:_‘ . ___..: — <L S A PR 8 | ‘ !
: | ! ; — - dark grey, very moist / i
e —ﬁé-—i——-f:f** TTT & | : PP = 140 kPa
O o Y I = 7
i : .I ! 71 s ‘ {
oy lel i L T =] W som/ _
! S J 3%~ ° [End of Borehoie = 6.0 m ! | PP =105 kPa
R R **fﬁ”“‘— S e i i sl | Slough = 6.9 m, 0 hours i |
B e = o A [ |Waler level = 6.7 m, 0 hours ‘ i'
, ! ! — Water level = 2.6 m, 3 hours later i
YU T T 1T f 1o = (Slough=2.7m, 3 hours later | i
= { e L T e two Water level = 2.4 m, 10 days later | ! |
) U N O A N I S N O ﬁ Slough = 2.4 m, 10 days later ! |
BREEN IO | |
‘ | i \r il | | J
©  MOISTURE CONTENT ] Q, UNCONFINED COMPRESSION SO, SULPHATE CONTENT \ () STANDARD PENETRATION SAMPLE ‘PLATE
E uouio umiT ¥  WATER TABLE | JUNDISTURBED SAMPLE (SHELBY)
A PLASTIC LIMIT Yo DRY UNIT WEIGHT N PENETRATION RESISTANCE LBBAG SAMPLE iNo.105




Hagstrom Geotechnical Services Ltd.

{ CLIENT :  Nor Can Consulting Group Inc. -

PROJECT: Proposed Country Residential Subdivision - Fawn Meadows

= LOCATION: Portions of NE & SE 4-53-2-W5M, Parkland County, Alberta| TEST
607 - 134 A Avenue, Edmonton, Alberta T5A OM3 JOB No.- H0907-280 ] BORING
- ) DATE:  Augustd, 2009 gg3-104
MOISTURE CONDITIONS DRILL TYPE: B-40 Sclid Stern Auger -
ATTERBERG LIMITS - SOIL PROFILE & DESCRIPTION TEST RESULTS
- § N— | \ T T =7
MOISTURE CONTENT % ILiT | paTuM glu |«
10 20 30 40 50 60 E v EE\ E’% Tw|E2Z | wmisceLAveoUs
| QZ & | SURFACE ELEVATION. A5 | se|@d8 |
i —  |TOPSOIL; silty, damp, compressible, black, o
s s ! - — 118 cm thick 18 cm /
s N —i i e —-—— | CLAY; silty, very stiff, medium plasticity, /
[ R A | 1 |frequent rust stained fissures, dark olive brown PP = 135 kPa
; -1 — ! / $0,=0.12%
) B sl e b I [ < Y
vl | ! /
e | ' 1 " —
L ‘ — / PP = 130 kPa
- bl 1 g / SO,=0.04%
/ g 2| /
/ ~ 7 |- firm to stiff /
2 b Bt - - / PP = 105 kPa
(;( T 1o ¢ i~ low to medium plaslicity ? PP =220 kPa
\'I :
1] =
\_fh( . e [ PP =190 kPa
~—tert —4 4.1ml/ /]
\\ N C SILT; clayey, sliff, trace of sand, dark brown
P — -
& T _ PP = 175 kPa
| = — stiff
| — |
‘& T I 5 i 51 m
‘ _ N |t = | CLAY; silty, firm consistency, low plasticity, PP = 105 kPa
_ ! T | —  very moist /
Lol = /
: ! =
; u & 6 |~ stiff, moisl, occasional silt lenses PP = 175 kPa
T 20 =
i r /
1T 1 1T = |
0 = \ PP = 110 kPa
T Vi B
7 =7 /
4 £ . b=
, 4 1 i
_‘_______“’_‘%777 T T 17 T I° firm consistency / PP = 90 kPa
. + "l - L —-+— g - groundwater seepage
L ¢ - . = PP =120 kPa
_j_ \ [
I A R T R : 90m
s i - g T~ L =
> 30— s End of Borehole = 9.0 m RR= 105KPe
. B I s e (R | R B T v o ol B0 Slough = 8.9 m, 0 hours
S 4o e 41— |Waterlevel = 8.8 m, 0 hours
: I |Water level = 8.7 m, 2.5 hours later
7 T T 7T 17717 17 7 171 = Slough = 8.8 m, 2.5 hours later
SN | S S - =L 10 | Water level = 5.8, 10 days later
] R Slough = 6.1 m, 10 days laler
: 35 [

® MOISTURE CONTENT | Q, UNCONFINED COMPRESSION
[ LiQuip LiMIT
A PLASTIC LIMIT

| Yo DRY UNIT WEIGHT

SO, SULPHATE CONTENT
¥  WATER TABLE

B STANDARD PENETRATION SAMPLE | PLATE
=] UNDISTURBED SAMPLE (SHELBY)
N PENETRATION RESISTANCE | [E]BAG SAMPLE

No.106

—




Hagstrom Geotechnical Services Ltd.

5607 - 134 A Avenue, Edmonien, Alberta TSA OM3

CLIENT :  Nor Cen Consulling Group Inc. o
PROJECT: Proposed Counlry Residential Subdivision - Fawn Meadows o
| LOCATION: Portions of NE & SE 4-53-2-W5M, Parkland County, Alberta! TEST

JOBNo.  HO307-280 | BORING
- | DATE:  Augustd, 2009 |rEchimn | 09-105 |
MOISTURE CONDITIONS L, __DRILL TYPE: B-40 Solid Stem Auger 7”_777 ___:
ATTERBERG LIMITS I SOIL PROFILE & DESCRIPTION | JERTRSSULTS |
3 =z
MOISTURE CONTENT % T B i DATUM: 3 w i
0 20 30 40 50 e [ BEE 22| 2w B Mscelueous
‘ ; N oZ o SURFACE ELEVATION: oo FE|BO
| T | — | TOPSOIL; silty, some sand, compressible, black, T =
I % i T 7 T 1 : 67 cm thlck \ IPP - 480 kPa
AL - — — 67 cm
Jﬁ \W s 11 - CLAY;‘SIH’y, damp, very stiff, medium plasticity, / PP = 320 kPa
| \ ‘ 7 dark olive brown
B S e T I — /
A4 _'_"fl‘pk L e oo =
| & = / PP = 275 kPa
T T T TTTTT ; 80,=0.02%
T T T i s ) R /
j | 6 [ o | -stiff consistency /
‘ X =
ot @1 - = / PP = 120 kPa
el ol o ! - — /
! 1 , —
el b | I B =
! ! |l ; = PP =110 kPa
o g — T - -
| | } o / S0, =0.16%
1 i ! =
ﬁJ e e - - very moist /
! 1 b=
- @ e o p / PP = 110 kPa
! | 3 — 4 i
— 11 —
1 - i — /
! ! \ — /
: T & o B / |PP = 175 kPa
I I * —
‘_,1,,, i : rirmtes s — .
- : e |'J ‘ [ 5 - very moist, occasional silt lenses /
\ ! I |
N O " - / PP = 120 kPa
i ] N | -
e l I g, /
= I =
a 6! =
¢ S / PP = 95 kPa
. 1’ ) — - frequent silt lenses and rust staining /
! I = ‘
o le — / PP = 110 kPa
\ .
! : - = /
syl e ____l_.- I . _l_ -
| =
s i > e e e e e PP = 115 kPa
/ 25
TP T T - — groundwater seepage /
;l// 1 — 8 |_clay till like. moist, occasional gravel chips, /
i G o s — dark grey PP =230 kPa
Y =
N [ VT Tt — |- very stiff, medium plasticity /
o "JK:C S Y = 9.0m | pp =
' 30— # End of Borehole = 9.0 m PR=MakPe
— ' = — Slough = 9.0 m, 0 hours
. 4 O PR I S PR 1 I—  |Waterlevel = 5.5m, 0 hours
i - Water level = 5.5 m, 2.5 hours later
[ R I S I A I et Slough = 5.6 m, 2.5 hours later
- W T — 10 |Water level = 2.0 m, 10 days later
et Pl N - = |Slough=2.1m, 10 days later
‘ # 3| |
‘ L
O  MOISTURE CONTENT | Q, UNCONFINED COMPRESSION | SO, SULPHATE CONTENT [ STANDARD PENETRATION SAMPLE |PLATE
B uoup umit ¥  WATER TABLE [ UNDISTURBED SAMPLE (SHELBY)
A PLASTIC LIMIT Ys DRY UNIT WEIGHT N  PENETRATION RESISTANCE | [5 BAG SAMPLE No.107




CLIENT: Nor Can Consulting Group Inc. A
PROJECT: Proposed Country Residential Subdivision - Fawn Meadows
LOCATION: Portions of NE & SE 4-53-2-W5M, Parkland County, Albertal TEST

Hagstrom Geotechnical Services Ltd.

5607 - 134 A Avenue, Ecmonton, Alberta TSA OM3 JOB No.- H0207-280 BORING
) DATE:  August 4, 2009 TECH. MH 1 09-106 |
MOISTURE CONDITIONS o o DRILL TYPE' B-40 Sclid Stem Auger -
ATTERBERG LIMITS SOIL PROFILE & DESCRIPTION |  TESTRESULTS |
- LB : =
MOISTURE CONTENT % Th| T | patum glu | 2
10 20 s 4 50 o |at BE 22| By %é LS
I | L oZ| o SURFACE ELEVATION: B ¢t | SC| B o : N
; [ — | TOPSOIL,; siity, damp, compressible, black, ]
i Rl T T . 118.cm thick 18 cm/,”, PP = 530 kPa
i o e s = -——1— | CLAY; silty, very sliff, medium plasticity, damp, /
: [ N ‘ 1 1 & |dark olive brown | PP =515 kPa
L F b= = S0,=0.12%
T i T | T 1.1m
P L ' — | SILT; sandy, some clay, medium dense, light
B ‘&&-* Lol 5 - iyellowish brown
I A e =
I 6,
! [ - damp, medium dense
i ¢ - ,
: Inn - |
d) 1 - —— 3 |- medium dense | S0,=0.14%
= \ N
¥ —
— - - — - dense, light yellowish brown 3.7
— Jm
S — — . — : ; PP = 325 kPa
i = CLAY; silty, medium plasticity, moist, very stiff,
! +—1+ —— 4 | occasional silt lenses, dark grey
E | | = 7
T 1 1 -
A J — / -
T : s / PP =410 kPa
I —
i — 5 | - very sliff
e . - = / PP =375 kPa
i <2 SR !
| | - / |
n =y , / 1 ,
& , e 6 |- very stiff / ; PP = 330 kPa
| \ A I I i
\ | — / |
¥ = = —
& . = =
® = / PP = 345 kPa
---;' S R S R s i ~——1— 7 |- groundwater seepage /
-t —
. e T e et ~ clay till like PP = 385kPa
25
—l“‘ =2 N
v - /
— ‘-\ ] — T 8 /
- e e . — very stiff, moist, occasional gravel chips PP = 385 kPa
i ! 1 il /
A 11 | B I s0m /) _
~ 30— ° [End of Borehoie = 9.0 m 1 PR=a25ka
S VT K I — Slough = 8.9 m, 0 hours 3
_ ~ A I Water level = 8.7 m, 0 hours
| [ |Water level = 8.6 m, 2 hours later
T T 17 71 — Slough = 8.5 m, 2 hours later |
i - S i ——10 | Water level = 8.6 m, 10 days later |
| S O S A T N RN N I Slough = 8.7 m, 10 days later \
] 11 =
| 35 [
® MOISTURE CONTENT | Q. UNCONFINED COMPRESSION SO, SULPHATE CONTENT &) STANDARD PENETRATION SAMPLE |PLATE
B Liauio tmit ¥  WATER TABLE =] UNDISTURBED SAMPLE (SHELBY)
A PLASTIC LIMIT Ys DRY UNIT WEIGHT N PENETRATION RESISTANCE | [E)BAG SAMPLE No. 108




Seniors Assisted
Living Complex

Highway 770

Water Treatment Plant
and Maintenance Building

Community
Services
Building

[ ———— —_————

! LEGEND ‘
- 4 Borehole Location
i —e— Site Boundary ‘

— RV Storage

Scale: Not to scale

Parkland Drive =

Hagstrom Geotechnical Services Ltd.
5607 - 134 A Avenue, Edmonlon, Alberla TSA OM3

NOR CAN CONSULTING INC.
Proposed Country Residential Subdivision - Fawn Meadows
Portions of NE & SE 4-53-2-W5M,
Parkland County, Alberta
Site Plan

Job No: H0807-280 Date: August 11, 2009 Plate: 109







{ CLIENT - Ner Can Consulling Group Inc.

Hagstrom Geotechnical Services Lid giROJECT: Proposed Counlry Residential Subdivision - Fawn -Meado_\ﬁ:k:ﬁ
; T — . | LOGATION: Portions of NE & SE 4-53-2-W5M. Parkland Counly, Alberta| TEST
. venue, Edmonton, Alberta T5 A 1
" emonion fbere LJOB No..  H0907-260 | BORING
- o (DATE August4,2000 | TECH MH 09101
MOISTURE CONDITIONS . DRILL TYPE: _B-‘ID Solid Stem AUQQF,,*, R
ATTERBERG LIMITS ___SOILPROFILE & DESCRIPTION ~ |  TESTRESULTS
| e v — T - T By
MOISTURE CONTENT % iz | 2w |
0 20 30 4w s e |2 Rg) CATOM 28| Eplz2! MISCELOREDNS
HiENER N 7 8Z |0  SURFACE ELEVATION 3% | 52128
' ] ' l —  TOPSOIL; silty, damp, compressible, some small 1 ¢
T (i) 3 L7 T T & Lroots, black, 38 cm thick 38 cm
- A A A BT A S ‘SILT; some sand, some clay, damp, stiff, pale |
A N N T A I O I 1 E ‘olive brown PP =185 kPa
T | ! s = S0,= 0.08%
I i U S e B B s R S S My
SRS S N . P T _
|| Jrr T —_ PP = 115 kPa
T 1é\ R R T T 50,=014%
” J i) __\...E e U = i 18m i
| | N ! ; g — . ' CLAY; silly, stiff, medium plasticity, damp,
i 5 Y i — ? occasional silt lenses, dark olive brown /
11 o 1 E | / . PP=170kPa
O T 7
fT 4 T - =] — - very stiff, occasicnal sill lenses ‘ i
| S . / . |PP=135kPa
! i I 10 7| |
T B 77
1 —1 T T Tt —1= i~ softer with depth ! ‘
el dle l 4 _*EH : — i / E PP = 170 kPa
— L] G G N MO W S WO 5 4 = i li ;
i NEREE — ¢ 2SR el glve brown 7
e iy e B B A e s e =~ .- softer wilth depth, dark clive brown at 4.2 m / ‘ :
R EEE B S S H N - % . PP=90kPa
? . Pl SN N RS N S | |
[T ‘ ;| % i - ! / | |
I A A -
S St A R e e R : 53ml// PP =210kPa
| 8 N N S T N A N T O . |SILT; sandy, very moist, free water, very ‘ |
@ ' | 1777 [—  isensitive, brown \ |
S S T - 0 e e el = L
————— 1@ - R o e . PP=B5KP
-+ - “r \r/ i : *:_ | ; t T a
ST N Y R . . 0 } ! 1
.‘ i 1 ! ! = 1 |
i I | 1 ”]|" ‘“‘T' - _j- i T __:’__.,, ‘ - soft {o firm ‘
e bl ™11 E | | |PP=75kPa
O L YA N Y A S .
‘ | | ' b !
_,1_ _____1 = _;. — -4 - +.._ SN NIESPUS SR B I’ | ;
o o o A T S O N |PP = 85 kPa
1] L 1il | | 5l 77 m ;
. A AR i . |CLAY; silly, low plasticity, firm, very moist, dark ‘
A N S TN e (S0 A T S - -—— g |grey ;
i ; i = |
] - i e —L4 e PP = 100kPa
e B e =L T stiff, medium plasticity
ﬁ_______4:__._4'_1.. , l { I - =
‘ v H = 90m
S e = “+=-4-- b — S B il e~ B et R LT LTS PPt~ =Rz e =
A T 3% — ° [End of Borehoie = 5.0 m PP=115kPa
i e o s et B Sl 8 T —  |Slough =88 m, 0 hours
RS U, S PO O __!r. deeedee o d T |Water level = 8.7 m, 0 hours
! ' i 0 ;. - |Water level = 5.1 m, 5 hours later |
— 1 T 7T 7T T 1T TTT B |Slough=55m, 5 hours later |
— - - Aot < ; =4 - —— 1p |Water level = 4.0 m, 10 days later i
il Do L 1 1 | [ |slough=53m, 10 days later ‘ !
. * ] = |
| ; i 1 35 | |
ol | ! | ;

ol
A

I ;
© MOISTURE CONTENT | Q, UNCONFINED COMPRESSION

LIQUID LIMIT

|
PLASTIC LIMIT j Ys DRY UNIT WEIGHT |

b
N

SO, SULPHATE CONTENT |
WATER TABLE ‘
PENETRATION RESISTANCE ‘

X STANDARD PENETRATION SAMPLE ;PLATE
] UNDISTURBED SAMPLE (SHELBY)

(6] BAG SAMPLE

No.103




b Hagstrom Geotechnical Services Ltd.

CLIENT = Nor Can Consulting Group Inc. ]

PROJECT: Proposed Country Residential Subdivision - Fawn Meadows

5607 - 134 A Avenue, Edmonton, Albera T5AOM3

| LOCATION: Porions of NE & SE 4-53-2-WM, Parkland Counly, Alberia| TEST |

JOBNo - H0807-280 | BORING
b DATE  August4,2009  |TEcH:mW [ 09-102
MOISTURE CONDITIONS S - DRILL TYPE: B-40 Solid Stem Auger
ATTERBERG LIMITS | SOILPROFILE & DESCRIPTION |TES|T RESULTS |
I — TPRERRSES R ! 4
MOISTURE CONTENT % Ih| T paTum oy e
’_ o 3 pa}
10 20 30 40 s0 60 |BF | &E = 8w %é || HIRGER: eebs
, | G Z| 0 | SURFACE ELEVATION. @ o \ Fr|go:
SN RSSO, VORI SR! (DU POV N DI I e R I R o M SRS . — B
| i ! — | TOPSOIL; silty, compressible, moist, black,
i - :
T o) B I = 20 em thick 20 cm
T T =71 T T —%F; :SAND,; silty, some clay, medium dense, moisi, !
RO R -7 S VA N U PO 0N O R SO 80 cm PP = 375 kPa
9 TN PR . OO R VO A = , {CLAY; silty, medium plasticity, very stiff, v \
‘ j —  loccasional silt lenses, brown / 1
R B L W N : -
™ PP = 240 kPa
D O sl | S0,= 002%
LR : = 7
J; I-‘ ‘ & — 2 - firm to sliff consistency , moisler with deplh
SN R U N (O U [ N B = / PP = 145 kPa
@\—: — 1S0,=0.08%
e e e e o | |
\ [ —
=y T - ? 1 1717770 ’TD:” 3 |- firm, medium plasticity, dark olive brown / PP =145kPa
A S “i_ T 1 1T E 34m ‘
T (B A S R T — [ |SILT; sandy, loose, some clay lenses, dark brown | ‘
R e 11 = PP = 130 kPa
S N S ; I _ L
— ; : — 4
- ! _ i 1 = - groundwater seepage
S SV A S SR NP P [ - PP = 115 kPa
e L I T MUOR | V A SO Y (W F I — 48m | 1
B N N O O - ¢ |CLAY; silty, firm to stiff, medium plastiity, moist, / F
K L~ Ibrown | ‘
ol ] (L* e foad — = |-sitlayerfrom51t053m / | IPP = 85 kPa
i e N R
5 ] — / ‘
= SN T o e e I B = 77
i ) _ép._ S iy / PP = 125 kPa
S S . S -} v..l_v ._‘,.Lh.q__._. _— i - | ;
! \‘ I 1 E ! / i
T T 7T 717 T : —silt layer from 661069 m ' ;
S i e e o S e aull O / ; ipp= 105 kPa
e b ) - e e i !
| ‘ I | — | | '
g 0 e o -
- - e g | |PP=105kPa
- ] R T TS . — ; :
| | 1 _L I~ - slff consislency / i !
e B e m o — —-— 1= 8 ] i
1T = Znn
SR S - s el % ‘PP = 155 kPa
_ L S T el S S VI S i
1 ! w Lo
TR 11 E gom
CUSG (VI FO Vo I k| — A e e d U e e e i i i e i e R e S S ! =
: ® N 30—  |Endof Borehole = 9.0 m L A
S e i S & i T &  |Slough=6.8m,0 hours t g |
A . LS R S O Water level = 6.7 m, 0 hours \ | |
i i .j; Water level = 3.8 m, 4 hours laler ; 5 !
- T B I e B T 7 T b= |Slough =3.9m, 4 hours later ‘ |
= R e e T e —+—-10 |Water level = 3.7m, 10 days laler ;
—_i Lo b L L E |slough=38m, 10 days later ‘
f E | s |
—_— B e I e S —_—— ——— ‘\
R 7\ L =E | | L]
© MOISTURE CONTENT | @, UNCONFINED COMPRESSION SO, SULPHATE CONTENT i X STANDARD PENETRATION SAMPLE | PLATE
B uQuib LIMIT ¥ WATER TABLE ! & UNDISTURBED SAMPLE (SHELBY)
A PLASTIC LIMIT Yo DRY UNIT WEIGHT N PENETRATION RESISTANCE | [5]BAG SAMPLE No 104




, Hagstrom Geotechnical Services Ltd.

| CLIENT

_Nor Cen Consulling Group Inc.

| PROJECT: Proposed Country Residential Sub-divwsion Fawn hﬁeadowT

5607 -

134 A Avenue Edmonlon, Albertz T5A DM3

LOCATION. Portions of NE & SE 4-53-2-W5M. Parkiand Count ty, Albena| TEST

(JOBNo..  HOS07-260 | BORING
L - o _ |DATE:  Augustd.2008 JTECH MH 1 09-103
MO|STURE CONDTTlONS o DRILL TYPE: B-40 Solid Stem Auger____ —
ATTERBERG LIMITS |, SOILPROFILE 8 DESCRIPTION - el RESUHD
_ il i N T 2 T ]

MOISTURE CONTENT % o Jri - P | glw | 2]

0 2 3 4 s0 e [&W | EE 2% Ew|E3 | wisceLLaNECUS
1 my O Z | O | SURFACE ELEVATION ARI3EE

! | T j | [~ |TOPSOIL; silty, dry, compressible, black, N ' T
= . 4‘ BTy ._..W___“‘! - ~—1| —=f ;_ 23 cm thick 23 cm wL i
= i B B i e P I CLAY; very silty, medium plasticity, moist, stiff, !

‘ sl {l e L o ““‘IE—— - L: occasional silt lenses, dark olive brown / ;p = 135 kPa
0 N N 7z
I ATHPHS S 4 W S e S W S W — : |

| | T , = / . |PP=130kPa
A R **—Q 1T 537 1717 7 71 1=  -firmto sliff consistency ! 180,=0 18%
Se S = T TR W W DU I WU W 0 W O / .

i Bl i 1 i — [

: ! : — ! l

: ' J i ; & 2 / b
S e B e e e [ = | | |PP = 155 kPa

: ! w : : =
A A "1*} 1T 57T =T / | !

L | SN N S N O S O S — !~ sliff consistency, occasional silt lenses / | ‘

i i | — | -

WS VN U I S, . S T e T (OO DRl 'PP = 220 kPa
| i : {P : o 3 / | 50.=006%
S ORI VNP TSNS, | NSO SAURN MPRIONN | SO R — = | !

1 ! o | = ¢ L
B 1 T I : Tﬁﬁ 1 ___—;- i groundwater seepage / J l
b s e ‘ ] =gt — : [ ‘EPP =170 kPa
| B! JRPRE SR P08 . ‘_ SH CRERY BTN | | ;

! \ | — / ;
T T I T T e TT T T & | |
i S e e & ‘ JT}\ B e s o / [ IPP =175 kPa
I IO N Sl e )= ¢ i~ firm to stiff consistency / |

[ | ’ ! — | 1'

e e S | o [N = / |PP = 105 kPa
> FUP. S W I A SRS T S N S \

| I ‘ - / |
SR i e & = -

s et IR B i\ S +-—— 6 " stifl. very moisl 4 PP = 175 kPa
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Hagstrom Geotechnical Services Ltd.

5607 - 134 A. Avenue, Edmonton, Alberla T5A OM3
Tel: (780) 996-5621s Fax: (780) 475-5671
e-mail: h_gsl@telus.net

Norcan Consulting Group Ltd. March 1, 2012
Box 38, Site 219, RR2 Our File: H0907-280
Gravel, Alberta

TOE OHO

Attention: Mr. Frank Florkewich
Dear Sirs:

Re:  Geotechnical Site Investigation
For Proposed Facilities
Proposed Country Residential Subdivision
Fawn Meadows
Portions of NE and SE 4-53-2-W5M
Parkland County, Alberta

1.0 INTRODUCTION

As requested, a geotechnical site investigation was carried out by Hagstrom Geotechnical
Services Ltd. (HGSL) at the above referenced project. The scope of work for the investigation
was to provide an assessment of the soil and groundwater conditions, provide recommendations
for alternate foundation systems and preparation of this report. Field drilling was carried out on
August 4, 2009 and final water table measurements were taken on October 14, 2009.

2.0 PROJECT DESCRIPTION

The proposed country residential subdivision contains about 52.6 hectares of agricultural land
that occupies a portion of the northeast and southeast quarters of Section 4, Township 53, Range
2, West of the Fifth Meridian. The site is bounded on the east by Highway 770 and on the south
by Parkland Drive. The site is open, vacant hayland and contains four large groups of trees and
marshes that cover about 30 to 35 percent of the site. The site topography is moderately rolling
with slopes typically less than 12 degrees (21 percent). No definite drainage pattern is apparent
across the site.

It is understood that the proposed development is to consist of cluster type lots of about 55 to 60
residential lots varying in size from 1.0 to 2.5 acres. It is further understood that the
development will be serviced with centralized municipal sanitary sewers and potable water
systems. In addition, the proposed subdivision will consist of a community services building
located in the south west corner, a water treatment plant and maintenance building in the south
east corner and a seniors assisted living complex located in the north east comer. The size and
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details of each facility were not finalized at the time of report submission.

3.0 INVESTIGATION PROCEDURE

Six deep boreholes were drilled on the site on August 4, 2009. Borehole 09-101and 09-102
were drilled at the proposed services building, Boreholes 09-13 and 09-104 were drilled at the
proposed water treatment plant/maintenance building and Boreholes 09-105 and 09-106 were
drilled at the proposed seniors assisted living complex (Refer to Plate 109, Appendix A). It is
noted that Boreholes 09-105 and 09-106 could not be drilled within the building footprint
because of heavy tree cover. The boreholes were drilled to depths of 9.0 metres using a truck
mounted drill rig equipped with a continuous flight, 150-millimeter diameter, solid-stem augers.
Supervision of drilling, soil sampling, and logging of the various soil strata was performed by
Mr. Merle Hagstrom, P. Eng of HGSL. The soils encountered during drilling were classified in
accordance with the Modified Unified Soil Classification System described on Plates 1 and 2,
Appendix A. The soil and groundwater conditions encountered during field drilling were
recorded and are presented on borehole logs, Plates 103 tol08, Appendix A. The borehole
locations are presented on Plate 109, Appendix A.

Soil sampling for laboratory analysis generally consisted of disturbed auger soil samples at 0.75
meter intervals obtained from all boreholes. In addition, pocket penetrometer (PP) readings were
taken on intact cohesive soil samples at approximately 0.75 metre intervals from all boreholes to

obtain an indication of the unconfined compressive strength (Q,) of the soil.

Groundwater conditions were monitored during drilling, at drilling completion, several hours
later and 10 days after drilling completion. All of the water level results are presented on the
boreholes logs in Appendix A.

In addition to the routine moisture content analysis, the laboratory analyses consisted of twelve
soluble sulphates analyses and two Atterberg limit tests. The laboratory analyses results are

presented on the borehole logs in Appendix A.

4.0 SUBSOIL AND GROUNDWATER CONDITIONS

The soil profile at the borehole locations generally consist of a thin cover of topsoil over
variable thick layers of silt and clay. A thin layer of sand was encountered below the topsoil in
one borehole. A description of various soil units and their properties are presented in the
paragraphs below.

Topsoil was encountered at the ground surface in all boreholes and extended to depths between
18 and 67 centimeters. The topsoil was described as silty, dry to damp, with some sand,
compressible and black in colour. Greater thickness of topsoil may be found between borehole
locations.

Clay of variable thickness was encountered at random depths in all boreholes. The clay was
described as silty, firm to hard consistency, low to medium plasticity, damp to very moist,

brown to dark olive brown in colour. The clay was also noted to have frequent silt lenses with
g



rust staining and occasional gravel chips. In-situ moisture contents in the clay ranged from 11 to
34 percent. Pocket penetrometer readings taken on intact auger samples of clay revealed
approximate unconfined compressive strengths Q,, ranging from 90 to 515 kPa. Two Atterberg
limit tests conducted on clay yielded liquid limits of 44 and 45 percent and plastic limits of 21
and 22 percent (medium plasticity). Based on a review of plastic limits in comparison with the
natural moisture contents in the clay, the natural moisture contents are about 5 to 10 percent
wet of optimum moisture content (OMC). The clay exhibits moderate compressibility under low
to moderate loads. The clay also exhibits moderate swelling potential and thus may lift light
loads such as floor slabs given access to free water.

Silt was encountered at variable depths in three of the six boreholes. The site was described as
sandy, with some clay, damp to very moist, and pale olive brown to dark grey in colour. Below
the groundwater table, the silt was noted to be very sensitive. In-situ moisture contents in the silt
ranged from 12 to 32 percent. Pocket penetrometer readings taken on intact auger samples of silt
revealed approximate unconfined compressive strengths Q,, ranging from 115 to 185 kPa. The
silt exhibits moderate compressibility under low to moderate loads.

Groundwater conditions were monitored during drilling, at drilling completion, several hours
later and 10 days after drilling completion. Groundwater seepage was encountered during
drilling in all six boreholes. All water table results are summarized in Table 1, below and the
individual results are presented on the borehole logs in Appendix A.

TABLE 1: SUMMARY OF GROUNDWATER OBSERVATIONS

Depth to Water (m)
Borehole Depthiof
Number Groundwater
Seepage (m) At Drilling 2 to S Hours
Completion Later 10 Days Later

09-101 4.1 8.7 51 4.0
09-102 4.2 6./ 3.8 3.7
09-103 3.6 6.7 2.6 2.4
09-104 8.0 8.8 8.7 5.8
09-105 7.8 3.5 5.5 2.0
09-106 7.0 8.7 8.6 8.6

Based on a review of the above results, the groundwater table is considered to be variable across
the site. The results indicate that groundwater may pose problems for caisson pile drill holes and
other excavations that are left open for short and extended periods of time at depths below 2.0
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metres.

It should be noted that groundwater levels will fluctuate seasonally and in response to climatic
conditions and may be at a different depths when construction commences. Accordingly,
groundwater levels should be monitored periodically until the start of construction.

41  FROST PENETRATION

The expected maximum depth of frost penetration for various soil types is given in Table 2,
below. The penetration is based on a freezing index for a 25-year return period of 2200 degrees-
days Celsius. The depth of frost penetration assumes a uniform soil type without topsoil or snow
COVET.

The native mineral soils encountered in the boreholes is considered to be frost susceptible, and
with an adequate supply of moisture near the ground surface, significant frost heave may occur.

TABLE 2
ESTIMATED DEPTH OF FROST PENETRATION
Soil Type Depth of Frost Penetration (m)
In-situ Clay and Clay Till 2.5
Silt and Sand 2.9
Weathered Bedrock 3.0
Gravel 3.5
Compacted Backfill Clay and Clay Till 2.3
(95 % SPMDD*) Silt and Sand 2.7
Weathered Bedrock 2.9
Gravel 33

*SPMDD- Standard Proctor Maximum Dry Density

50 GEOTECHNICAL EVALUATION

All foundation design recommendations presented in this report are based on the assumption that
an adequate level of construction monitoring during foundation excavation and installation will
be provided, and that all construction will be carried out by a suitably qualified, experienced
contactor. An adequate level of construction monitoring is considered to be: (a), design review
and full-time monitoring during construction of foundations, and (b), full-time monitoring and
compaction testing for earthworks by suitably qualified geotechnical personnel.

The soil conditions at the site are considered to be adequate for the proposed site facilities. The
groundwater table is considered to be moderately high. Shallow foundations such as strip and
spread footings can be considered for the site. Alternatively, deep foundations such as cast-in-
place straight shaft or end bearing concrete piles may be considered.



| SHALLOW FOUNDATIONS

Shallow concrete footings for all three facilities founded on the native mineral soil should be
designed based on a net allowable bearing capacity of 90 and 120 kPa for strip and spread
footings, respectively. This value utilizes a factor of safety of 3.0. The allowable bearing
pressure may be increased by a factor of 1.5 to obtain a factored ultimate bearing resistance. The
footings should be constructed at a minimum depth of 1.5 m and 2.5 metres below exterior grade
for heated and unheated structures, respectively. It is recommended that footing excavations be
inspected by a qualified geotechnical engineer prior to pouring concrete to confirm foundation
soil conditions and bearing pressures.

All footings should be founded on the undisturbed, inorganic native mineral soil. Footings must
not be placed on any topsoil, uncontrolled fill, organic soils or loose, disturbed or frozen soils.
Footing excavations must be protected from frost, desiccation, or the ingress of water. Bearing
soils, which become frozen, dried or softened, should be removed and replaced with concrete or
the footings should be extended to reach soil in an unaffected condition. It is essential that the
foundation soils not be allowed to freeze at any time before or after concrete for the footings
have been placed.

5.2 DEEP FOUNDATIONS

Cast-in-place concrete piles can be considered for all three proposed facilities and should be
designed as straight shaft concrete friction-type piles using allowable and factored skin friction
parameters shown in Table 3, below. No allowance should be made for end bearing on straight
shaft piles.

Concrete straight shaft piles should be embedded at least 6.0 and 7.5 metres below grade for
heated and unheated foundations, respectively. The minimum center-to-center spacing for
concrete cast-in-place piles should be greater than 3 pile diameters. The piles should be at least
400 mm in diameter. Void form that is approximately 100 millimetres thick should be used
under a concrete grade beam or pile cap.

TABLE 3
ALLOWABLE SKIN FRICTION FOR CAST-IN-PLACE CONCRETE PILES

Depth Below Existing Allowable Skin | Factored ULS Skin
Grade Soil Type Friction (kPa) Friction
(m) (kPa)
0to 1.5 Clay/ Silt/Sand 0 0
15480 Clay/Silt/Sand 21 28

Longitudinal steel reinforcement in the upper 6.0 meters of the pile is recommended to prevent
potential uplift forces of the pile due to frost action and seasonal moisture variations. If the piles
are designated as tension elements including frost action, longitudinal reinforcing steel should
extend into the bottom of the piles, and the piles should be designed to resist the anticipated
uplift stresses using the design values provided below.
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Concrete for piles should be poured immediately after drilling of the pile hole to reduce the risk
of groundwater seepage and sloughing of the soil. Protective steel casing may be required where
wet sand and groundwater seepage are encountered.

5.2.1 Settlement Considerations for Concrete Piles

Calculation of the potential settlement pattern is complex and difficult to assess without
significant additional laboratory testing and detailed knowledge of the loading and foundation
types. For structures supported on native, undisturbed soil, the following comments may be of
some value:

e The settlement of an isolated cast-in-place concrete skin friction pile should be no more
than 5 mm plus elastic compression of the pile upon full mobilization of shaft resistance.

Differential settlements, rather than total settlements, are usually the governing factor in
structural and architectural design. Differential settlements between adjacent columns or wall
units are typically about one-half of the values given above.

5.3 SEISMIC SITE CLASSIFICATION

Site classification for soil seismic response for this site is category “D™ which is according to the
requirements of the National Building Code of Canada (Table 4.1.8.4.A).

54  CONCRETE

Chemical testing for water-soluble sulphates concentrations on twelve selected samples of native
soil revealed sulphate concentrations of 0.02 to 0.18 percent water-soluble sulphate by dry
weight of soil. The results indicated a “negligible to moderate” potential for sulphate attack on
concrete in contact with native soils at this site. Therefore, all concrete in contact with the native
soils should be made from CSA Type 50 sulphate resistant cement possessing a minimum 56
days compressive strength of 30 MPa. The maximum water cement ratio should be 0.50. An air
entrainment agent of 5 to 7 percent is recommended for improved workability and durability. If
new fill is brought to the site, it should be tested for soluble sulphates to determine if Type 50
cement is required.

6.0 CLOSURE

This report is based on the findings at six deep borehole locations. Should different subsoil or
groundwater conditions be encountered during construction, Hagstrom Geotechnical Services
Ltd. must be notified immediately and the recommendations provided herein will be reviewed
and revised as required.

Boreholes could not be drilled within the building footprint for the new seniors assisted living

complex and thus is recommended that new boreholes be drilled within the new building

footprint. In addition, if the other building locations are changed, it is recommended that new

boreholes be drilled. During placement and compaction of new fill, soil compaction tests should
6



Explanation of Field and Laboratory Test Data
The following pages are an explanation of the terms and symbols used in the Test Hole Log
Soil Profile and Description

Soil types are described by the Modified Unified Soil Classification System.
(See Plate 2 for terms and symbols)

Soils classified by particle size fall in the following ranges:
BOULDERS - greaterthan 200 mm  SAND - 0.08 mm to 5 mm
COBBLES - 75 mm 1o 200 mm SILT -0.002 mm to 0.08 mm
GRAVEL -5mmto 75 mm CLAY - finer than 0.002 mm

Additional graphic symbols include:

——2 seepage
> water level surface

Soil Sample Type

|Z‘ Standard Penetration Sample (D)
N Undisturbed Sample (Shelby) (U)
L__EJ Bag Sample

Penetration Resistance

Field test indication number of blows (N) of a 140 pound hammer dropping 30 inches (76cm)
required to drive a 2 inch (5 cm) O.D. open end sampler a distance of 1 foot (30 cm) from 0.5 to
1.5 feet (15 to 45 cm ) into the undisturbed soil. This test is outlined in A.S.T.M., D1568.

Miscellaneous Tests

In this column are summarized results of all the |laboratory test as indicated by the following
symbols:

HVR Hydrocarbon Vapour Readings, ppm or % LEL
*MA  Mechanical grain size analysis
G Specific gravity
k Coefficient of permeability
PP Pocket penetrometer strength kg/cm?2
*q Triaxial compression test
*C Consolidation test
Qu  Unconfined compressive strength kg/cm?2
SO, Soluble sulphate concentration
Y Bulk unit weight
vd  Dry unit weigh

* Tests normally summarized on separate data sheets

Hagstrom Geotechnical Services Lid.

PLATE
5607 - 134 A. Avenue, Edmonton, Alberla T5A OM3
No. 1 01







Modified Unified Classification System For Soils

. G ' Group | Graph 'Color . T ‘Laboratory Classification
Major Division  gympol Symbol coge 1YPical Description | Criteria
T o o TN Well graded Is, litt! 'C, = (Dey/Dy) > 6 C =
v | 2 o Fr graded gravels, little or no o = (Deof Dy .
g g§ ClanGravers W e 27 Red fines IDH(Dy"Dy) = 110 3
9L ai ines) —— e [ i r— .
S u < T %(htﬂe or na fines), cP < **| Red 'Poorly graded gravels, and gravel Not meeting above
N 855 N s il T 'sand mixtures, little or no fines | requirements |
o § fce< ; MBI RN | Silty gravels, gravel-sand-silt Contert = Below “A” line
= = i(D g @ g _Dlrty Gravel GM naBKNe Yellow ! mixtures of fines P.l. less than 4
B3 | o®<|(wthsome fines) —— s -1 : — | excends ]
9 2 B L/ Yellow [Clayey gravels, gravel-sand-(silt) 129 . Above "A line
c ‘—_S i E | GC P clay mixtures P e ! P.1. more than 7
BE [ 1 CHEEY ds. gra "~ C,= (DD >4C. =
o swooFT T Well graded sands, gravely v = MaLio c
?-, 2 E.f.—_% - CleanSands | = {7 4 Red sands, little or no fines  |Pyu/Dy'Dg)=1t03
% a3 i P (ittle or no fines) S Poorly graded sands, little or no | Not meeting above
Quw w0y SP 1 Red fines requirements
©s B¢ gl - ; N — -]
o0 5 * 4l Silty sands, sand-silt mixtures Below “A” line
c g e Y | vell : | Content
£ 922| Dirysands | , elow| " ffines | Pllessthan4
g g £ |(with some fines) e Clayey sands, sand-(silt) clay excozeeds " Above "A" line
£ | SC ¢ i ellow | mixtures 12% P.l. more than 7
T w T ‘ | Inorganic silts and very fine P
@ Classification is based
_% | E - W, < 50% ML | | Green |sands, rock flour, silty sands of ‘upon plasticity chart
= i_*_? Lo - islight plasticity 1
2 }U’ z D2 Inorganic silts, micaceous or
w | 228 W s50% MH Blue diatomaceous, fine sandy or silty
(48] o
%’ § - l _ _ |soils B |
w3 L o Inorganic clays of low plasticity,
BE | _g §) W, < 30% I‘ CL Green;gravelly, sandy, or silty clays, lean
E2iw: SEL . | L _clays _
53 zn“f( © 2/30% < W, < 50%| cl / Green-'lnorglanic clays of medium
ox 028 7 Blue |plasticity, silty clays ]
£ £ = 7 Inorganic clays of high plasticity
2 sg | W>50% CH / Blue
= .} ] coscas e / : S .
£ w @ itils Organic silts and organic silty Whenever the nature of the
o u®d=t£ W, <50% OL |!'|'| " Green [clays of low plasticity fine content has not been
’g ig O« & s beill , determined it is designated
Ihes % © = g 5 T ' by the letter “F". E.G. SF is
= I = - ’ Y
@] 25 S. W, > 50% OH /, " /1 Blue Uiganielagsieliighiplasticlty’ | a mixture of sand with silt or
! w g | s Clay
_ Peat and other highly organic Strong color or odor, and
Highly Organic Soils PI Orange|sgils often fibrous texture
i
50 —— — - M- e i
Bedrock Symbol
Bedrock ® o | @
(Undifferrentiated) E s =1
R M- - o8
Shale x ‘ “| CH
el
Sandstone i 2l ==
: s
Siltstone % 20— e
® |
Fill . #
00— | =
Coal ! /5,/30 -
7| sF .
Hagstrom Geotechnical Services Litd. 0 10 20 30 40 50
5607 - 134 A Avenue, Edmonton, Alberta T5A OM3 Liquid Limit {W,) FLaTE
No. 102







Hagstrom Geotechnical Services Ltd.

| CLIENT:  Nor Can Consulting Group Inc.

{ LOCATION: Portions of NE & SE 4-53-2-W5M, Parkland County, Albera ! TEST

5607 - 134 A Avenue, Edmonton. Alberia T5A OM3 ELJOB No.: H0907-280 BOR|NG
B - o - (DATE:  Augusi4,2000 | TECH MH | 09-101
MOISTURE CONDITIONS o DRILL TYPE. B-40 Solid Stem Auger o |
ATTERBERG LIMITS _ ;——SOILPROFILE & DESCRIPTION TEST BESULTS
- e - i z
MOISTURE CONTENT % T ! patum 3| w 2
1 20 3 4 s e [EEIEE (251 Ewl RS | wseELLezoUs
, E w | ; G2l SURFACE ELEVATION. 85|z 358J
! [ i — | TOPSOIL; silty, damp, compressible, some small T
e o7 T777 R A I e e roots, black, 38 cm thick 38 cm ’
I~ 1 T*i* 1T - B e SILT; some sand, some clay, damp, stiff, pale
A 7 N1 (N O G 9 I 3 _ b |olive brown PP = 185 kPa
! ¢ ! ! s | SO, = 0.08%
m__+.__..,_\‘. = ._;'. = LS J!>_. - G R e
B S R . (I TR = i
| ] ! - PP = 115 kPa
B 4—“Q\_ TF T & 1 i 1T = | S0,=0.14%
B S I S B T T = P - - : — L2
! | 3\ ! 6 = , CLAY;silly sliff, medium plasticity, damp, L
I } R ‘ — “  occasional sill lenses, dark olive brown /
R A S i = / \PP =170 kPa
i S 788
; : Vo - !
T e 1 = - very stiff, cccasional silt lenses / ‘
S B na = S+——H 45 / PP = 135 kPa
! : ! | 10— i
R ? SR i i PR J‘ — / !
SR aaic o ———-T’ S lfﬁ —-——— | - softer with depth ;
- k] : : = / PP = 170 kPa
| \ ' _
oF (SR LN NN SN W . S S L | T I | i
v o = - il g gt wown 7
U W U T AITTTT 1T 11 = |- softer with depth, dark olive brown al 4.2 m / ‘
- T g TR | / jPF’=90 kPa
- . - ni ,,f,,‘ﬁ. : _,_.;__ B e o T /
! i | ;o —
b e et i |
T o — 4 - = 53m /1 |PP=210kPa
I dadl oo — | SILT; sandy, very moist, free water, very |
T “L'_ vl | I~ |sensitive, brown
T T T B
—1 e - —J 4 et 67 |PP = 85 kPa
] S N N st dpo bl L
' | !
| S U5 S T N T N
T 1 ‘! i JI - - sofl to firm
PR R T B PP = 75 kPa
| .
NV A e = .
\ i - | i
i o I B | = ]
et o gl B S OSSN N SRR ; ‘PP:
i ; ; j)} i‘ e g | |PP=85kPa
BT T 777 7717 TN CLAY; silty, low plasticity, firm, very moist, dark ‘
—J— e R R S S S %;-f <+- —— 8 lgrey
i i ! i ! — . i ;
e — P J T B | |PP=100kPa
g : ! 71"* Tt T 11— [~ stiff, medium plasticity ‘
N N O S . O S U N Y O O O Il S i e S s 9.0m I pp =
_1 | * | 30 — ® [End of Borehole = 8.0 m i BF= 3 Ke
*Tﬁ T T T—1 F Slough = 8.8 m, 0 hours | ;
ST . r s el 11T |Waterlevel = 8.7 m, 0 hours i
j ; | | - ! [~  |Water level = 5,1 m, 5 hours later |
AR [ ‘{" S T T I Slough = 5.5 m, 5 hours later
s SR P S G el 54— —+—-10 |Water level = 4.0 m, 10 days laler ’
e 1 “k‘;ﬁﬁ [ = Slough = 5.3 m, 10 days later | 5
’ | ; ~ !
A HSE | |
J i | : ! l 23 - | - ‘ {
© MOISTURE CONTENT | @, UNCONFINED COMPRESSION | SO, SULPHATE CONTENT C{ STANDARD PENETRATION SAMPLE | PLATE
B uQuip LimiT ‘ ¥  WATER TABLE ' [IUNDISTURBED SAMPLE (SHELBY)
A PLASTIC LIMIT N Ts DRY UNIT WEIGHT N PENETRATION RESISTANCE | [BJBAG SAMPLE No.103




CLIENT. Nor Can Consulting Group Inc. o N
PROJECT: Proposed Country Residential Subdivision - Fawn Meadows

LOCATION: Portions of NE & SE 4-53-2-WSM Parkland County, Alberta| TEST
5607 - 134 A Avenue, Edmonion, Alberta TSA OM3 T R =

Hagstrom Geotechnical Services Ltd.

JOBNo.  H007-280 | BORING
. _ DATE.  Augustd, 2009  TECH MH | 09-102
MOISTURE CONDITIONS L __DRILL TYPE: B-40 Solid Stem Auger R
ATTERBERG LIMITS SOILPROFILE & DESCRIPTION ~ —  TESTRESULTS |
- St W= I ! ; -4
MOISTURE CONTENT % Thiz | ol v
L=~ DATUM jar ;
0 20 30 40 50 60 |BE GE g=i 31 55 | Mmcerpecons
| | : 6Zjo SURFACE ELEVATION; 8% 52|28
f 1 | = [TOPSOIL; silty, compressible, moist, black, o
T e T T T T B l20cemithick 20 ¢m |
e e e = -—‘ S i) Pl (e vk P e —— | SAND; silty, some clay, medium dense, moist, !
e e e o o B -1 80 cm |PP = 375 kPa
N S PR A0 RS SR SO S ,J A1 43 =, |CLAY;silty, medium plasticity, very stiff, 4 i
i h ' ! | - occasional sill lenses, brown / .
[ ] TIN T 1 1 = PP = 240 kPa
i ‘ ‘;—* B A A A I S 1S0,=0.02%
1 1 A Y ZB
; 1 — 2 - firm to stiff consistency , moisler with depth |
|| IR — | / PP = 145 kPa
! . — / SO, = 0.08%
A e e e e |
L,,T B I \‘ ! = I
RN AN (U T L / PP = 145 kP
a ; *‘l’ | 10~ ° |- firm, medium plasticity, dark olive brown - a
I"'___"_T'— 7T T = ‘ 34m :
a T SR SR S e o SILT; sandy, loose, some clay lenses, dark brown
4 = é‘;j - - |PP =130 kPa
sresghoms ’r ! N N I RO el !
RS __;____1'__ o ] I~ |- groundwater seepage ‘
| * P U U WD S R S o PP = 115kPa
. n _T|__ _ 1 "E 48m |
Lo o ! 3 S SO N USRS vty CLAY; silty, firm 1o sliff, medium plasticity, moist, / |
T I = brown \
S O O ! o4 ~  |-siltlayer from 5.1t0 53 m / PP = 85 kPa
L ‘ N T
T e - = // |
SR S Y N o N SR SR N— | 8 =
| f“‘a [ | o | / PP = 125 kPa
- T T == e | /
B ) j T ,IL‘ 11 1 — |- silt layer from 6.610 6.9 m
G s A T e - . PP=105kPa
. S L | PR Loyt | i
1 ’ , = : / |
171 I e I e M "f* =] |: !
1 o R : / PP = 105 kPa
o L8 gk 1 f | _L 5 ‘ |
i i I | — ;- stff consistency ; i
ERERED: TTTTE® 7z
e i e e . lpP=155kPa
S ; SN | S S i D .
! . / ‘
T T T 17 ] — 5.0 |
: o35S - el sibon T ey SEuwaa st oY '_-_m ! =
1 30 — ¥ 'End of Borehole = 8.0 m ! I PP =10 kPa
—- 1 T T [0 B R il TR Slough = 6.8 m, 0 hours ' |
. S G NN SN O O SO0 W I _ Water leve! = 6.7 m, 0 hours | |
e Water level = 3.8 m, 4 hours later {
T 7T U7 OTTTT1 1T b islough=38m, 4 hours later ’ ;
|~ = -——— e +--10 (Water level = 3.7m, 10 days later
I I I R e | [ |Slough=3.8m, 10 days later f
—.- - S N S N (SO ! E
o A T Mt ||

© MOISTURE CONTENT | @, UNCONFINED COMPRESSION 1 SO, SULPHATE CONTENT | 2 STANDARD PENETRATION SAMPLE | PLATE
8 ueuie umiT | T WATER TABLE " [ UNDISTURBED SAMPLE (SHELBY) ‘
A PLASTIC LIMIT Y« DRY UNIT WEIGHT | N PENETRATION RESISTANCE | (%) BAG SAMPLE No.104




‘ i CLIENT . Nor Can Consulling Group Inc. ]
PROJECT Proposed Country Residential Subduws;on Fawn Meadows

Hagstrom Geotechnical Services Lid.

Ry By —— | LOCATION. Portions of NE & SE 4-53-2-W5M, Parkiand Counly, Alberia| TEST |
HE enue. Edmonton, A OM3
ense Hementon Abere J0BNo.  HOS07-280 ~ BORING
,,,,,,,, I e J DATE Augus! 4, 2009 ~_|TECH. “ﬁ B 7;09-103
MO!STURE CONDTTIONS - ___ DRILLTYPE B-40 Solid Stem Auger ]
ATTERBERG LIMITS . SOILPROFILE & DESCRIPTION ] TESI BEEULTS
. e e =
MOISTURE CONTENT % st B g w ’ e
10 2 30 40 s e [&i|EE]| ige | SIS MecELEdls
| ; 1 OZ | O | SURFACE ELEVATION. o | 52|23
| i | _'_ — | TOPSOIL; silty, dry, compressible, black, T T
] *‘* ‘@*T ] *‘ ’ 7 “‘l ~ = 128 cmthick 23 cm 7_ ;
‘ B T e o g Tt CLAY; very silty, medium plasticity, moist, stiff, 1 :
N SO T ___7!‘__>®_{, A ] ! e !occasronal silt lenses, dark olive brown / ! PP = 135 kPg
—= T "
k,l_. S - ‘ "_.___l__ I .1_.L,,ﬁ — ;
| T 7T T = / | PP = 130 kPa
H T R T T - firm Lo stff consistency '80,=018%
s L e S - = | / -
I A L Ll s =,
‘ | . | | g | /
1*7 - —lf § T = 'PP = 155 kPa
N R e = 7Z
W SO U S S W - = - stiff consislency, occasional sill lenses /
S . b I PP = 220 kPa
. - : 1 g ] SO, = 0.06%
B e e B ) e L |
| o 0= |
— YT T T G
F— — groundwater seepage /
- e ,f%_, . ‘ / | PP = 170 kPa
st el enefloc R 8 N SO N S I i
l | P
| ‘ \! ; .
S T -+t E | / 1 i
| , S e e T / PP = 175kPa
- e NP SR PR ') S e = | i
et _ J‘_ ;1 SR IO B 7; 5 |- firm to stiff consistency / !
i ! | - ! |
S LI e = / |PP = 105 kPa
JUA R S S i HISES U M (S (N R |
: ! )] T / i
- e —_— — — ! ‘
| | - : ‘
B R A Sl *35*;* T —— 6 | stiff. very moist /) PP = 175 kPa
O U N S N S A A ] W ¢ '
| i | 1 e ! / ‘
71 T A 17T 1T -~ |~ cccasional silt lenses / i
—— 11 = PP = 135 kPa
JEE S S 1 dedicnleen ol Y |
1 | 1 | T i /
N — [ S S | S S (E e = b= I
=
- i J‘ é}—m 4 S s S — firm consistency / 'PP = 90 kPa
\ 1 : I 28 / ! i
T T TTTTTT B o
LTI |
| I ‘ ? f = 8 i — dark grey, very moist / |
sy iy Q1T 1114 PP = 140 kPa
1 i 1] S S DU N N R /
! | ! = i .‘
T 7 -—_; T 7777 r g 0 m i
U T L T T 7T T T 9E ° [endstemmeiesom 75 | [PP=105kPa
T A S R s i Slough = 6.9 m, 0 hours i |
o ] - Water level = 6.7 m, 0 hours L i |
{’ ! ; L — | Water level = 2.6 m, 3 hours later : [ |
[ [ J’ 1T 117771 77717 = Slough = 2.7 m, 3 hours later ! i
T ke S S = ——10 |Water level = 2.4 m, 10 days later f !
| 0 O O R O O O - Slough = 2.4 m, 10 days later ‘ g
A i ; i ‘
—'7‘—"'— i S il T T | |
J | J 5 b |
©  MOISTURE CONTENT | Q. UNCONFINED COMPRESSION | SO, SULPHATE CONTENT | [ STANDARD PENETRATION SAMPLE ‘PLATE
B Lauio LimiT >  WATER TABLE | EUNDISTURBED SAMPLE (SHELBY)
A PLASTIC LIMIT Yo DRY UNIT WEIGHT N PENETRATION RESISTANCE | [¥)BAG SAMPLE iNe. 105




CLIENT :  Nor Can Consulling Group Inc.

PROJECT. Proposed Country Residential Subdivision - Fawn Meadows

Hagstrom Geotechnical Services Ltd. —
LOCATION: Porlions of NE & SE 4-53-2-W5M, ParklaAnd County, Alberta 1 TEST

5607 - 134 A Avenue, Edmonton, Alberta TSA OM3

JOBMNo.:  H0807-280 'BORING
DATE:  Augustd, 2009 TECH: MH  09-104
MOISTURE CONDITIONS S DRILL TYPE: B-40 Solid Stem Auger o
ATTERBERG LIMITS } SOIL PROFILE & DESCRIPTION ~ TEST RESULTS
o o) z
MOISTURE CONTENT % T T | patum: glu | 2
10 20 30 40 50 60 [gl &E w2 | S| B ¢ WS DN
BZ 0O | SURFACE ELEVATION: ah Er| 30,
— TOPSOIL; silty, damp, compressible, biéc!v{:
_ B & — |18 cm thick 18 cm /
- e — [CLAY; silty, very stiff, medium plasticity, /
e o, ) O e _ + |frequent rust stained fissures, dark olive brown PP =135 kPa
S = S0,=0.12%
i 7 \ T =
T E 7
L — / PP = 130 kPa
L ,\p S e = S0,=0.04%
/ E I , /
/ — - firm to stiff / :
A 5 == = | |PP=105kPa
o I 8 7z
T T F . ]
b 10— ¥ |- low to medium plasticity PP = 220 kPa
" o ' E 7 |
3 T 3
| & = PP = 190 kPa
— 4 4.1m|” /]
|- \‘ — SILT; clayey, stiff, trace of sand, dark brown ;
8- - PP =175 kPa
) 1T |- stiff I
| B
T T — 5. 51m
& = CLAY; silty, firm consistency, low plasticity, PP = 105 kPa
T: — very moist
] | E
IR : =
@ % ’7 6 |- stiff, moisi, occasional silt lenses PP =175 kPa
- t , =
, | P
T T -1 P
2 = PP =110 kPa
I Vi AV PR A O S
’ i ;
I £ st ; P |
! 7 ! i L |
- ? ot +-+4 {4 — i~ firm consistency PP = 90 kPa
! s |
i " SO : I
+ = —+— g |- groundwater seepage
& ; E PP = 120 kPa
1 b
i T I - 9.0m
a1 S PN Y WS N ISR R B A SOV NS RTINS ORI . L =
= 30— ° |End of Borehoie = 9.0 m R dhkka
—7 P i E Slough = 8.9 m, 0 hours ;
S I (I S e o) = Water level = 8.8 m, 0 hours |
— Water level = 8.7 m, 2.5 hours later i
- T 1 B 177 — Slough = 8.8 m, 2.5 hours later
— : 10 | Water level = 5.8, 10 days later |
- ] | | [ | Slough=6.1m, 10 days later i
= |
il A e R |
| e | l
a S : |
® MOISTURE CONTENT | Q, UNCONFINED COMPRESSION S0, SULPHATE CONTENT ) STANDARD PENETRATION SAMPLE |PLATE
LIQUID LIMIT ¥  WATER TABLE =] UNDISTURBED SAMPLE (SHELBY)
A PLASTIC LIMIT | Ye DRY UNIT WEIGHT N PENETRATION RESISTANCE | [E]BAG SAMPLE No. 106




Hagstrom Geotechnical Services Ltd.

CLIENT :  Ner Can Consulting Group Inc.

PROJECT. Proposed Country Residential Subdivision - Fawn Meadows

5607 - 134 A Avenue, Edmonion, Alberta T5A OM3

LOCATION: Portions of NE & SE 4-53-2-WSM, Parkland County, Aberla| TEST |

JOB No..  H0O907-280 ‘ BORING
- _ - | DATE:  August4, 2009 I TECH: MH | 09-105 |
MOISTURE CONDITIONS | DRILL TYPE: B-40 Solid Stem Auger ]
ATTERBERG LIMITS 7 SOIL PROFILE & DESCRIPTION — | __TESTRESULTS |
- o I z
MOISTURE CONTENT % il - p— | 3w s
10 20 30 4 s e [RE|EE 25| Ep|B3 | Moot
wi w C > (@]
OZ |0 | SURFACE ELEVATION: 60| Sr| 88
1 o — | TOPSOIL; silty, some sand, compressible, black, B 7 N
~ - — 67 cm thick PP =
- IPP = 480 kPa
A8 1 1 67 cm
I I A P I | 1. B |CLAY; silty, damp, very siff, medium plasticity, PP = 320 kPa
‘“‘( i 5 — darkolive brown
ko] o : K- ’
EEEEREEEE = /
| ) - / |PP = 275 kPa
. \;V T - 50,=0.02%
i1 : 1 f— H |
= ; S £ / f ;
| i |y 6 — ;| -stiff consistency /
i | i
= - R Ll E / PP = 120 kPa
L 1 a -
- \ - /
S O 1 = /
: 1 é g PP = 110 kPa
i | = 0,
_ / | 1o / | |SO,=016%
| § =
e . — very moist /
! { L. |
1 " S — / IPP = 110 kPa
1 \.'. e 5
o \ = / ;
. . -
;’® . -+ Ty / PP = 175 kPa
— s ey : — - |
a— jf 4 5 | - very moist, occasional silt lenses /
D - / PP = 120 kPa
DR Riy — i |
‘ s l = /
| I . i |
Fin - PP =
% wi= " / PP = 95 kPa
I .l . ! B _E ! - frequent silt lenses and rust staining /
11 — |
@ - 4 = ! / ‘PP =110kPa
\ —
s i = F) 7
S \i 4. WS WIS VIS W — |
— @ 1--+— — = % PP = 115 kPa
i 251
—t-T T - - — |-groundwater seepage / ’
1T TT | T = 8 _clayill like, moist, occasional gravel chips, /
- & ] = dark grey PP = 230 kPa
Y =
s -T-——-— 1 T —-— |- very stiff, medium plasticity
=4 o dis e L e shen i 1
— 9.0m
P WU S S S SR NN N N SO (N NN e U U - .1 1 =
3 %[~ ° [End of Borehoie = 9.0 m PP =315kPa
B "*** e = — |~ [Slough =8.0m, 0 hours
S N S EA O s sl Waler level = 5.5 m, 0 hours
| ' i [—  |Waterlevel = 5.5 m, 2.5 hours later
1 T T T i T — Slough = 5.6 m, 2.5 hours later ;
T Y T —10 |Water level = 2.0 m, 10 days later ' !
e featien s & — 4 = |Slough=2.1m, 10 days later *
| ] S

© MOISTURE CONTENT
LIQUID LIMIT
/A PLASTIC LIMIT

Q, UNCONFINED COMPRESSION

Yo DRY UNIT WEIGHT

| SO, SULPHATE GONTENT
' WATER TABLE
[ N PENETRATION RESISTANCE

& STANDARD PENETRATION SAMPLE
] UNDISTURBED SAMPLE (SHELBY)
BAG SAMPLE

‘ PLATE
J’ No. 107




Hagstrom Geotechnical Services Ltd.

5607 - 134 A Avenue, Edmonion, Alberta T5A OM3

CLIENT :

Nor Can Consulting Group Inc.

PROJECT: Proposed Counlry Residential Subdivisieﬁ : Fawn Meadows

LOCATION: Portions of NE & SE 4-53-2-W5M, Parkland County, Albeﬂa, TEST

JOB No.: ‘ BORING
- _ B . B DATE:  August4.2009 | TECH: MH | 09-106 |
MOISTURE CONDITIONS DRILL TYPE: B-40 Solid Stem Auger o
ATTERBERG LIMITS SOIL PROFILE & DESCRIPTION T TEST REE’U_LTS N
| i . e i )
MOISTURE CONTENT % S E | maeTi gy |
w20 30 40 50 60 [BE BE a3 | Bwjzs Weskigieass
L ; Z| o SURFACE ELEVATION: b6 | BEIBO
; i = TOPSOIL,; silty, damp, compressible, black, ]
i Rl T 1T & \18cmithick 18 om/,”, PP = 530 kPa
— - B -— | CLAY; silty, very stiff, medium plasticity, damp, /
- ;3 _ N dark olive brown / gg = 501 ?2k05’a
Vo =0 o
| G Al S i ke 1.1m
S I NS O B ': SILT; sandy, some clay, medium dense, light |
L L —  lyellowish brown |
HERan — | |
! - - damp, medium dense
- o W L— EY O] I =
- @ =
... ! el o
! .
B q'} S — 3 |~ medium dense S0,= 0.14%
\ 10
\ s |
- y — 1 ———t— | — dense, light yellowish brown
5 = . |PP = 325 kP
» ¥ 1 — CLAY; silty, medium plasticity, moist, very stiff, (- a
et e e — 4 | occasional silt lenses, dark grey !
- = %
¢ e / PP =410 kPa
- ik | i — !
I i : — / i
= R f — 5 | - very stiff t !
A - = / PP =375 kPa
! _ —
I — /
- = 6 | very siif / =
f ! 20 : | very sl PP 330 kPa
1 - /
. \ PR [ e -
& . — / PP = 345 kPa
| T |
1 ]i S e — 7 - groundwater seepage /
» 4 4 1 = :
= —L —t—— i —claytill like / PP = 385kPa
25 |
TN SR 1 die —
A o / .
R — - — / |
s " — - very stiff, moist, occasional gravel chips / | PP = 385 kPa
. S e — !
| & B | S S e S 8.0m e
=~ * 30— ? End of Borehole = 9.0 m FF=R25%kd
S G I Slough = 8.9 m, 0 hours
. (O SN N | i |Water level = 8.7 m, O hours
I~ Water level = 8.6 m, 2 hours laler |
(N A R R A —  |Slough=8.5m, 2 hours laler
e e R ‘ ~———10 |Water level = 8.6 m, 10 days laler |
|t 1 | |Slough =87 m, 10 days later i
iy . |
| | 35 [~ ]

£l Liquip umim
A PLASTIC LIMIT

© MOISTURE CONTENT | Q. UNCONFINED COMPRESSION

Ys DRY UNIT WEIGHT N

SO, SULPHATE CONTENT
¥  WATER TABLE
PENETRATION RESISTANCE

) STANDARD PENETRATION SAMPLE
& UNDISTURBED SAMPLE (SHELRY)
BAG SAMPLE

PLATE
No. 108




Seniors Assisted
Living Complex

Highway 770

Water Treatment Plant
and Maintenance Building

09-101 ' s

— RV Storage

Community
Services
Building

— ——— R

LEGEND |
4 Borehole Location |

—eo— Site Boundary o

Parkland Drive —

e: Not to scale

m Hagstrom Geotechnical Services Ltd.

&

5607 - 134 A Avenue, Edmonion, Alberda T5A OM3

NOR CAN CONSULTING INC.

Proposed Country Residential Subdivision - Fawn Meadows

Portions of NE & SE 4-53-2-W5M,
Parkland County, Alberta
Site Plan

Job No: H0907-280

Dale; August 11, 2009 Plate: 109







Hagstrom Geotechnical Services Ltd.

5607 - 134 A Avenue, Edmonton. Alberta T5A OM3

CLIENT :  Ner Can Consulling Group Inc. , _

PROJECT. Proposed Counlry Residential Subdiwsi_o_rl - Fawn Meadows
LOCATION: Porfions of NE & SE 4-53-2-W5M, Parkland County, Albera : TEST
JOB No.:  HO0907-280 | BORING
(DATE:  August4, 2009 \ 09-101 |

TECH MH o

MOISTURE CONDITIONS

DRILL TYPE B-40 Solid Stem Auger

ATTERBERG LIMITS

SOIL PROFILE & DESCRIPTION

) TEST RESULTS

S . [ 1 T Z ] R
MOISTURE CONTENT % iz | o L B|uw A
= . DATUM 4 £
to 20 3 40 50 60 [&iiEE g2 | Ew Ee | scermenue
N W il ] | |2Z ©  SURFACE ELEVATION, - G| SE 80
l | i —  |TOPSOIL,; silty, damp, compressible, some small T —
e 111 T 11 — roots, black, 38 cm thick 38 cm
3l W + - SILT; some sand, some clay, damp, stiff, pale !
Lot Ll el et ] 1 1| | — |olive brown PP =185 kPa
H i i g 1 50, = 0.08%
S e B e e R Nl
SR TR W 0 L O O Y R =
! ¥ — PP = 115 kPa
T TQ“*f' N T T = | 50,=0.14%
s L L R VRS R S I O 18m
1 3 5 f ! i s — . | CLAY; silly, stiff, medium plasticity, damp, 4 ,
| AN ‘ 2 | occasional silt lenses, dark olive brown / l
N T T i s o = / . PP=170kPa
| S . J| [ WSS i
N I R T i R r - _: - very stiff, occasional sill lenses / | !
‘ s & g - - 3| / . PP=135kPa
NN 0= | / .
T T R 7
= L e +4 ===~ softer with depth :
o e S SIS ST = / | |PP=170kPa
i ! A - ‘
e Lo Y I IV (N (| oy f e
T — 4= Soonutr?  firm, | gh! ohve brown /
f— T TR T — = .~ softer with depth, dark olive brown at4.2 m / !
o S A Sy R
| | 1 / i e | / |
B e e s ma s ol |
e JI 1 (RPN M| f T{. i;,,ﬁﬁfﬁf T X SR _T_ 5 !
e N 2 WO T A N T 5.3m[// |PP =210kPa
\ | | ! — SILT; sandy, very moist, free water, very
ol silospelallpse ol 4 B ry
§ I i T ! — sensitive, brown ‘

B T I L= T
e ¢. } ‘ oy 6 }PP—BSkPa
T R s e s S S S S B S |

IERNS s |
T T T T 1T = | - softlo firm [
I R e =Y I S N N J:,, ______ = ‘pp =75 kPa
i | ) X —
e PR L e _._.J,,,,i, e . " . 7
1‘ v =
T - L e R - !
S R T LU RO AR IR AU S A _
| | i —j\a? = - | PP=85kPa
[ T +_'“ FE - CLAY, silty, low plasticily, firm, very moist, dark |
e R s e |‘ * —————" 8 |grey
! [
S e s o S S R - Ian-momva
S JN A N ii—ff— - -t 14— |- stiff, medium plasticity i
B * T 5 . P i
I 17 ‘ —— 90m r
= S SR S i Y=l R S| (W ) W Y. oo i 5 o R e e R RS S S g T | =
ﬂ L . 40— ® |End of Borehoie = 6.0 m [ (PRS HakRa
H—4 & - Slough = 8.8 m, 0 hours :
AROT VR SR DU WO . - ISR P, TP Water level = 8.7 m, 0 hours
l i Water level = 5.1 m, 5 hours later ! !
A T T |” 1T E Slough = 5.5 m, 5 hours later | 1 |
e = e s dde T 40 | Water level = 4.0 m, 10 days later | .
Ry 1 I N | 1= Slough = 5.3 m, 10 days later ’ 1 |
| I - .
] ss{b -
; L | | |

® MOISTURE CONTENT | Q, UNCONFINED COMPRESSION

| SO,
B uQuid LIMIT | =
é PLASTIC LIMIT ‘ Yo DRY UNIT WEIGHT i N

SULPHATE CONTENT
WATER TABLE
PENETRATION RESISTANCE ‘ [2) BAG SAMPLE

r STANDARD PENETRATION SAMPLE ?F’LATE
[ UNDISTURBED SAMPLE (SHELBY) 103
No.




Hagstrom Geotechnical Services Ltd.

CLIENT  Nor Can Consulting Group Inc.

PROJECT: Preposed Country Residential Subdivision - Fawn Meadows

5607 - 134 A Avenue, Edmonton, Alberta T5A OM3

LOCATION: Porions o NE & SE 4552445, Parand Gouny, Abets| TEST

JOBNo'  H0907-280 ~ |BORING
S DATE:  Augusté, 2000 [recHmn 094102
MOISTURE CONDITIONS - DRILL TYPE: B-40 Solid Stem Auger___ I
ATTERBERG LIMITS _ SOILPROFILE & DESCRIPTION ~ :  TESTRESULTS
= g e s - ! ‘ r z
MOISTURE CONTENT % E ﬁ E - DATUM g g 1 = E MSCELLANEGUS
10 20 30 40 50 60 foi|&E| 48 BuBES e
i > | . | oZ |0 SURFACE ELEVATION. O | SE| B0
L I ‘ ! . |TOPSOIL; silty, compressible, moist, black, B ‘ o ]
T 6* T T T = 20 cm thick 20 cm
-1 iy ”"i-—-— i s e SAND,; silty, some clay, medium dense, moisl,
o] o i Liie sbonpongea o L L L = |brown 80 cm PP = 375 kPa
I T . W 1. 3.4— ., |CLAY; silty, medium plasticity, very stiff e i
i | 5 s occasional sill lenses, brown / i
POT . | ‘.,_\,J‘_ o, ST, B i g _
v l L= } : PP = 240 kPa
N T 7'1_" ) i ; S0,=002%
R sy %b B -1 ; - = — / i
4 1 & 2 | firm 1o stiff consistency ., moister with depth '
- S O O O e / PP = 145 kPa
" = SO, = 0.08%
PO | B VY ., S = |
TN T % |
IR / )
) 4' 3«;’ : 10— 3 - firm, medium plasticity, dark olive brown / ‘ PP =145kPa
"T T 7T 1 N fi | 34m ; ‘
F T - T SILT; sandy, lcose, some clay lenses, dark brown |
S (S N - ; i PP = 130 kPa
I N ! | :
B0 N ok ’ |
S [ ,i i (P _’___‘ e s i) '- groundwater seepage
i \ ; i
,,,,, S . - - ' |PP = 115 kPa
N U S NN BU N, (PSS S R RN S e N ‘ 48m | |
‘ | o ) i _ I . |cLAY; silty, firm to stiff, medium plasticity, moisi, Lo
_f_m ) J N T U R ° Ibrown /
SRR S N W é S " = | |- silt layer from 5 1t0 5.3 m / PP = 85 kPa
AN S S SO I T S
i | [ " /
NS S S R U N N U S
|—---: —— I : -—— saeke i I § =
: — Ll / - IPP=125kPa
T R = / |
! ¢ = i |
T T T Ty i i ju - silt layer frem 6.6 10 6.9 m \
e T I S v S e e e ~ IPP=105kPa
1 SR IS SN (S AU S A —— ‘
| 3 | =7 / |
g e et . = ‘ |
- - T (S R N S B | PP=105kPa
e i | f a8 | 1
] 1 & [ = |- stiff consistency | i
T T T T T — 8 / | |
| -t +1 E / PP =155 kPa
e bt e Lo e be il o B G ) P / ‘
1 . i ‘
S Y P O = 9.0 5
I S I U N B U (SRS | WY 5 . N SN O Lmj | : =
& o ° [Endof Borehole = 9.0 m | | AR S0 kP
— s B b s s i TS SN Slough = 6.8 m, 0 hours | :
ST D [N snnenily poliibpged o ] N Water level = 8.7 m, 0 hours | ;
‘ | ’ = Water level = 3.8 m, 4 hours later E | !
S I O N S [ R R Slough = 3.9 m, 4 hours later ' | ‘
- - e - f,, : --—— 10 (Waler level = 3.7m, 10 days laler i
T O O O I O _'_ - Slough = 3.8 m, 10 days laler ‘
| T & i
e I T P | B ! | !
| { T I i ’: |

MOISTURE CONTENT
LIQUID LIMIT
PLASTIC LIMIT

Q, UNCONFINED COMPRESSION
Ye

DRY UNIT WEIGHT

SO, SULPHATE CONTENT
¥  WATER TABLE

N PENETRATION RESISTANCE J [£]BAG SAMPLE

X STANDARD PENETRATION SAMPLE

‘ PLATE
UNDISTURBED SAMPLE (SHELBY)

No.104
|




Hagslrom Geotechnical Services Ltd.

| CLIENT . Nor Can Consulling Group Inc. 7 N
PROJECT. Proposed Country Residential Subdivision - Fawn Meadows |
LOCATION: Portions of NE & §_Ei573-g-W5M. Parkland Counly, Albenai TEST

5607 - 134 A Avenue. Edmonlon, Albera T5A OM3 JOE No. H0807-280 ﬁ BORING
e o - | DATE:  August4,2009 |TECHMH _39 103
MOISTURE CONDITIONS ~__ DRILLTYPE B-40 Solid Stem Auger o
ATTERBERG LIMITS __SOIL PROFILE & DESCRIPTION TEST RESULTS
11 S R ! 1 z T ]
MOISTURE CONTENT % Tl ‘ I paTum | gl | o I
1020 30 40 s e ol BEE 2£ Sy B3 “SSsiuneons
4 i , oZ, 0 SURFACE ELEVATION ob| &= ‘ BO
| : | \ TI — | TOPSOIL; silty, dry, compressible, black, ] T
-1 T T 1 1777 1T 1T = L23cmthick 23 ¢cm ,
e S T i i (R s — i =4——— |CLAY; very silty, medium plasticity, moist, stiff, i
7# U A . ™) +__ N "‘lﬁf‘_ - ‘occasuonal siit lenses, dark olive brown / | |PP =135 kPa
lde 4 ‘,,J iy = ?
! ! [ 7171 . i 1 / ;
) ‘ L/ % | — | !
O T TFT T T 1T71TT B / . PP=130kPa
N T —Q’ 1 *'**“4;‘** T RS - firm to stiff consistency /S0,=018%
IS %7 e i e e I B b / ‘
i : \\ ; = ! 6 2 / |
1 | : ——
'*!——'ﬁ‘ - “*j—— *fﬁ--— = ‘PF’=155kPa
S SIS S S { NS S DR B .
| ' [ T J 1 = | ; , _ /
ST D NS SR T D ,Ti ] — - sfiff consistency, occasional silt lenses / ‘
R N B N L ] = PP = 220 kPa
! P ; ‘ B / :S0,= 0.06%
. T . (R TR S . S — — |
] L | = | / |
e o =iy S 1 ; :
! ; i |— I~ groundwater seepage
— 44 = | ® PP = 170 kPa
\\l i | — | /
|-~ LS - _..__\.Jl-._ iiiii e i o cgues el o off )
| 5 | iz
e B e s I > E S S 1—== / PP = 175 kPa
S R N[N O O |
»N. i BN N N O ¢ |- firm to stiff consistency / ‘
i : i /| = .
S R e o o Hi}[r— = —}— S / ; PP = 105 kPa
S5 ST N N NN R N N . ;
]I ‘ ! I : = { / ‘
ﬁ_.?__ 1 g —#T—*i R = E | H :
e - e B e U O B RS hy . T } very moist / PP =175 kPa
:‘ | i I ‘ I l 28 : i / i
[ A (s A A R i s Bt sy (R A
A O S N A A T N O O = / |
| } i l f— |- occasional silt lenses !
T T O N B ‘ 'PP = 135 kPa
] S A A B ~ | P
— ‘1 - ~| é,—-—ﬁ - — oo = firm consistency | |PP =80 kPa
AR IR D N Y 4 &L | -
o f |1 | 2 | |
- i SRS LN RO SNSRI SN O | | MR R 8! ) ,
‘ | | — | - dark grey, very moist / | :
~V T i = S —1 £ / | |PP=140kPa
SO S U - " ) { o S Wl / ;
' | .‘ ! ; = \ i
TR E -
? | | — 9.0m '
— - | S | — 4 B At R Dkl B et B O AL - ! -
| é‘ i f 30 — | End of Borehole = 9.0 m ! ! \ RP= J0KER
SRR R e R e M e o = | Slough = 6.9 m, 0 hours j
SRS NP | SR DIRDY. SV W . [EOSE SRS —j e — _t; Water level = 6.7 m, 0 hours |
: i T. | l | — Waler level = 2.6 m, 3 hours later , |
TV T VT T T T T &= iSlough=27 m, 3 hours later i
[ J . (e 19 S RN (S SRR PR —— 10 |Waler level = 2.4 m, 10 days later ' [
. L - lm 1] [ lslough=2.4m, 10 days later | ‘
S O I et 1 = J | !
EElNEREEEN =0 . L
© MOISTURE CONTENT [Ou UNCONFINED COMPRESSION | SO, SULPHATE CONTENT ] & STANDARD PENETRATION SAMPLE | PLATE
EI LiQuip LimiT >  WATER TABLE & UNDISTURBED SAMPLE (SHELBY)
A PLASTIC LIMIT Yo DRY UNIT WEIGHT N PENETRATION RESISTANCE ‘ [F)BAG SAMPLE Ne.105




Hagstrom Geotechnical Services Lid.

" CLIENT:  Mor Can Consulling Group Inc.
PROJECT. Proposed Country Residential Subdivision - Fawn Meadows
LOCATION: Portions of NE & SE 4-53-2-W5M, Parkland County, Alberta! TEST

5607 - 134 A Avenue, Edmonlon, Alberta TSAOM3

JOB No..  HO907-280 5 BORING
B - DATE:  August4, 2009 TEcH:MH | 09-104
MOISTURE CONDITIONS DRILL TYPE: B-40 Solid Stem Auger
ATTERBERG LIMITS SOIL PROFILE & DESCRIPTION TESTRESULTS |
| : b - - S
MOISTURE CONTENT % TR SR o|uw E
PE . DATUM: a
10 20 30 40 50 60 Ex‘f RE 22 | E¥ %é i
1 ; oZ;0 SURFACE ELEVATION: Oh| GE| B0
Bl ! —  |TOPSOIL; silty, damp, compressible, black, =
T T T & T T - 18 cm thick 1B em i
S i A R B — CLAY; silty, very stiff, medium plasticity, / |
Bt oo PR 1 — frequent rust slained fissures, dark olive brown / PP =135 kPa
! B 5 S0,=0.12%
Tl 1T E 7
4o ; 1 _d e /
A i = / PP = 130 kPa
5 B 4 i —t- — S0,=0.04%
/ | — ° |- firm 1o stiff / ;
: + | — 'PP =105 kPa
| 1 = / i
N | py / ' pp =
X i 10— 3 |- low to medium plasticity / i PP =220 kPa
; : | - / -
T S R I — / 1
- & e e = / '3 PP = 190 kPa
4 41m
1 \‘ ] — SILT; clayey, stiff, trace of sand, dark brown
& = =
& T _ PP = 175 kPa
P O, } - ‘ — — stiff
1 |-
S S R B S S 5 51m
& 1 = CLAY; silty, firm consistency, low plasticity, PP = 105 kPa
T; - very moist
| 3 = | /
i T ™ = !
! —¢-§_ -t = 6 |- stiff, moist, occasional sill lenses PP =175 kPa
| = /
ks i e ; ~+-=
N B i ’3 T B i e / PP = 110 kPa
i i _ - i |
7 e % 1
. 7 S | B - =
/ = !
2, SO DR S L — firm consislency / PP =90 kPa
| i | [
| V| : =
1 ! —t - —+-—t—1— 8 |~ groundwaler seepage
] {
¢ d } E ] PP =120 kPa
1| —
B T AT —_— S0m
- G S . - B R st e et it e e R S ol -
, ] 0l ® |End of Borehole = 9.0 m ‘ RE-= B kP
= -~ 1~ |~ iSlough=8.9m,0 hours [
U RO (P S (R LR ) —  |Water level = 8.8 m, 0 hours
I — Water level = 8.7 m, 2.5 hours later
T T T T T T 1T T B — Slough = 8.8 m, 2.5 hours later \
AN D - ’ - |— -4 ——+—10 | Water level = 5.8, 10 days later i
. L E Slough = 6.1 m, 10 days later 1
E W 3 [ i
© MOISTURE CONTENT | Q, UNCONFINED COMPRESSION | SO, SULPHATE CONTENT X STANDARD PENETRATION SAMPLE | PLATE
E  LiQuiD LIMIT | ¥ WATER TABLE [ UNDISTURBED SAMPLE (SHELRY)
A PLASTIC LIMIT Yo DRY UNIT WEIGHT | N PENETRATION RESISTANCE | [E]BAG SAMPLE No.106




CLIENT :  Nor Can Consulting Group Inc.

Hagstl‘om Gentechnieal Services DI, PROJECT: Proposed Country Residential Subdivision - Fawn Meadows )

— " LOCATION: Portions of NE & SE 4-53-2-W5M, Parkland County, Alberfa| TEST
5 - 134 A Avenue. Edmonton, Alberta TSA OM3 JOB No.: H0907-280 BOR|NG
o o i - | PATE: August4,2009 TECH:MH 09-105
MOISTURE CONDITIONS DRILL TYPE: B-40 Solid Stem Auger
ATTERBERG LIMITS ____ SOIL PROFILE & DESCRIPTION TEST RESULTS
i / | : . > oo o
MOISTURE CONTENT % TH | T | satum: 3w =
10 20 3 4 50 e [&d BE 22 st %g HISEELIANEAUS
1 ] : OZ |0 SURFACE ELEVATION: on | S B8O | B
! — |TOPSOIL; silty, some sand, compressible, black,
| Q | == — 67 cm thick PP = 480 kPa
SRR . 67 cm
| Nl | e — | CLAY; silty, damp, very stiff, medium plasticity, / -
w\ 5 = darkolive brown ‘ |Fr=520 kFa
. o b ! —1 /
B L S RS U S =
\ — / PP =275 kPa
i l = S0O,=0.02%
i 1 a 1 [ /
! I 6 [ o | -stiff consistency /
| - |
— - — PP = 120 kPa
- 1 e =
. J \ — /
N 1 S
: . & _ il — / PP = 110 kPa
i b i o= 3 / S0,=0.16%
T 7 T — .
- l E ! S — very moist / !
8 & — / PP = 110 kPa
- ! Lo : 4
} \ -~ / '
)h [
: @ PP =175kPa
] I 15 L /
N I ) -
EEVNNE: SV U W 7 - — 5 {- very moist, occasional silt lenses /
f — :
@ - / | PP=120kPa
R a = ¢ / P =95kP
i _ 20 — / PP = a
] V ,‘ - = frequent silt lenses and rust staining /
| —
S FA N ~— / PP = 110 kPa
_ 1\ ] e 5 /
L | - / PP = 115 kPa
/ 25
1 i"—j"— S i s — - groundwater seepage /
£ = p— coslioi
TS — 8 |_ clay ill like, moist, occasional gravel chips, / '
Y 1 — | darkgrey PP = 230 kPa
|t T-—— =] - il - very sfiff, medium plasticily /
_u A - ___~ L 1 fgjé R e T e I 9.0m PP = 315 kPa
- 30(— ~ |Endof Barehole = 9.0 m
1T T § 41— Slough = 9.0 m, 0 hours
I . [ S - P I Water level = 5.5 m, 0 hours
‘ — Walter level = 5.5 m, 2.5 hours later
T 1T Slough = 5.6 m, 2.5 hours later |
Jresmees S (hae i e — T—10 |Water level = 2.0 m, 10 days later
| s e ~ = |Slough =2.1m, 10 days later
3/
® MOISTURE CONTENT | Q, UNCONFINED COMPRESSION | SO, SULPHATE CONTENT 1 STANDARD PENETRATION SAMPLE | PLATE
LIQUID LIMIT ¥  WATER TABLE ] UNDISTURBED SAMPLE (SHELBY)
A PLASTIC LIMIT Yo DRY UNIT WEIGHT | N PENETRATION RESISTANCE | []BAG SAMPLE [ No.107




Hagstrom Geotechnical Services Ltd.

CLIENT:  Nor Can Consulting Group Inc.

PROJECT: Proposed Country Residential Subdivision - Fawn Meadows

5607 - 134 A Avenue Edmonton, Alberta TSA OM3

LOCATION: Portions of NE & SE 4-53-2-W5M, Parkland County, Albena{ TEST N

JOB No.:  HO0807-280 } BORING
- - DATE:  August4, 2008 TECH:MH | 09-106 |
MOISTURE CONDITIONS - DRILL TYPE: B-40 Solid Stem Auger
ATTERBERG LIMITS N ~ SOIL PROFILE & DESCRIPTION ~ TESTRESULTS |
- e =
MOISTURE CONTENT % oL E T DATUM: o) w -
0 2 30 40 so e |z |BE ' 22| Sw B3| Mechueaus
| | | nZ|o SURFACE ELEVATION. ok 3|28 3
i i J — TOPSOIL; silty, damp, compressible, black,
T ’|® - i _—'—"% = 18 cm thick 18 cm / ' PP = 530 kPa
ST 11 T— |CLAY; silty, very stiff, medium plasticity, damp, /
e I~ T N — dark olive brown PP =515 kPa
[ ! = S0,=0.12%
T R R 1iml//
oy j = SILT; sandy, some clay, medium dense, light
1) = |yellowish brown
bl — |
|
/ 6, .
1 = - damp, medium dense | ‘
¥ ) ] = i
L - SR |
I -
¢ — 3 |- medium dense SO,=0.14%
- \\ o= |
A — -{— |-dense, light yellowish brown
IS — 3.7m _
hid i . CLAY; silty, medium plasticity, moist, very stiff, PP =325 kPa
— 4 | occasional silt lenses, dark grey /
! Lo i
¢ ’ - % PP = 410 kPa
1 o - firoc |
I — /
A= T8 | - very stiff / |
E e = | / iPP = 375 kPa
. I i L. |
d = & - very stif / PP = 330 kPa
1 o — |
\ — /
- \ N DR g ! ‘
¢ o4 = / ! PP = 345 kPa
o _f o — 7 - groundwater seepage /
SULITUN 5 O b fode = | /
- ! - '~ clay till like PP = 385kPa
i 250 |
L 4 .J»-‘ - { ARG SR «!‘ e [ 1
v | - /
S — T — s /
—t : +—+ [ - very stiff, moist, occasional gravel chips PP = 385 kPa
- 00— /
B - ] - -
| & ] N IR O et 9.0m b
= — ° [End of Borehoie = 9.0 m | FPeakba
il e & —1— i~ |Slough=8.9m,0 hours 5 j
bl b T |Water level = 8.7 m, 0 hours 5
— Water level = 8.6 m, 2 hours later | |
T 17 T 1T T T I Slough = 8.5 m, 2 hours later |
b R =10 Water level = 8.6 m, 10 days later |
N % - i - |Slough =8.7 m, 10 days later ' !
L e |
| i A= L

B>E1O

MOISTURE CONTENT

LIQUID LIMIT
PLASTIC LIMIT

Q, UNCONFINED COMPRESSION

x>

Y+ DRY UNIT WEIGHT N

SO, SULPHATE CONTENT
WATER TABLE

0 STANDARD PENETRATION SAMPLE |PLATE
(%) UNDISTURBED SAMPLE (SHELEY)
PENETRATION RESISTANCE | [E]BAG SAMPLE No.108




Seniors Assisted
Living Complex

N

09-1064 '

Highway 770

Water Treatment Plant
and Maintenance Building

Community
Services
Building

r LEGEND 5

1 4 Borehole Location
| —e—= Site Boundary

09-101 ! <«—RV Storage

Parkland Drive —

o | Scale: Not to scale

/| D Hagstrom Geotechnical Services Ltd.
| / 5607 - 134 A Avenus, Edmanton, Alberta TSA OM3

Proposed Country Residential Subdivision - Fawn Meadows

NOR CAN CONSULTING INC.

Portions of NE & SE 4-53-2-W5M,
Parkland County, Alberta
Site Plan

Job No: H0907-280

j Date: August 11, 2009 ] Plate: 109







