LACSIE, ANNE SOUNTY
PROVINCE OF ALBERTA
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A BYLAW TO CONTROL LAMD USE,
WHEREAY, wxier the provisions of the Mumcipal Guveenment Act, boing (Thaptee M-26.1 Trisdsion 5,
sections 633 and 6Y2 of the Revized Statwes of Alecrta 2000 RS AL, a municipaling may adopt an Area

Stacture Plaa.

AND WHENFAS the Council of Lac Ste. amne Courty has decided 1o amend the Waters Ldge Resont
A rez Btmeture Plan as o menns 1o debter faeilitate growth within Watces Edoe,

MW THERLFORE the Cooocil duly assembled hereby enacts as follows:

13 Lie Btz Anne Cowtty Bylaw No, 16-2014, knewn as the Walers Ddpe Resod Aieg
steuetire plan, s hereby adomicd.

Z) Thas this Exlaw comes ink fll ferce aod edfest wpon (hird reading ot'thiz Bvlaw

Tirst Raading caoded the 6% day ol August, A0 2004, -

Chesl)

”{H-eal}

{Scal)
Sounly Matager : (Seal)

Read o Urird and final time 1his 3 day of September, A T3, 2014,

s b
Coaty Manager
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SITE LOCATION, BACKGROUND & HISTORY

Waters Edge R.V, Resort started as Arndt Acres Holiday Trailer Resort and is lecated on the north Shore of Larc
Ste. Anne at Gunn and consists of approximately 49.3 acres of land with 1/2 mile of Lakeshore. It was originally
developed by Herb and Kathleen Arndt after the property was purchased in its "natural state” in the early 1950's.
The property started as a public-access campground and then transitioned into a seasonal holiday trailer resort
with full time maobile home residents in the late 6o's.

The Property is an existing development and operates as a seasonal R.V. Resort and Mobile Home Community
that offers lots of varying sizes (minimum length 8o feet; widths vary between 30 feet and 5o feet) to renters with
holiday trailers, R.V.'s, mobile homes and cabins, The rental agreement is for a 12 month time frame and is
classified as seasonal or full-time. The Resort is a gated community and has a private entrance, with an electranic
gate which can be opened fram your vehicle by means of an access card.

Approximately 32.5 acres of the property area is currently developed. There are 196 existing prepared lots of
varying sizes, which are serviced with metered power, holding tank and water line. Of these lots, 32 are for full-
tirme residents, The northwest corner of the property, approximately 16.8 acres, consists of undeveloped land.
This area is envisioned to become part of the development as future lots with cpen space.

The Resort amenities include a Clubhouse for individual and group gatherings, Boat Launch, Common Washroom
and Shower Facilities for Residents’ use, Secure Storage Cempound, Comimon Piers with Boat Slips, a Walking
Trail System and green Common Recreation Space, induding Commaon Beach Access and a Playground.

The property's existing use as a Seasonal R.V. Resart and Mabile Home Community has basically not changed in
over 40 years with the Resort continually being maintained and upgraded. The County recognizes this use under
the current Agricultural District "B” and the property is also recognized as a Manufactured [ Mabile Home
Cormmmunity | Park (Bylaw ng-2000).

APPLICATION INTENT & PURPOSE

The intention of this Area Structure Plan is to redevelop the existing resort area into a bare land condominium
residential community that will consist of fully serviced single detached homes with ancillary uses including parks,
lake access and a camimon storage area.  Waters Edge will be developed in a single phase that includes multiple
subdivision applications, each creating lots for individual ownership through condominium title.

This Area Structure Plan also includes one direct control district to allow for architecturslly designed single
detached homes and basic development regulations to ensure compliance with the overall theme and purpose of
this Plan,

The goal is to continue the existing development, enhancing it to create a First Class, Environmentally Sensitive
Lakefront Development, allowing for individual lot ownership under a Bare Land Condominium own ership plan
that will be an asset to the County,

SITE CONTEXT AND ADJACENT LAND USES

The site consists of some 4g9.31 acres of land. It is located on the north shore of Lac Ste. Anne at Gunn, with
access Lo the property at its eastern edge from Lac Ste. Anne Trail (Range Road 33).

The site is bounded to the south by the waters of Lac Ste Anne, to the west by the Carsair Cove Development, to
the north by the Canadian Morthern Westarn Railway right-of-way, and to the east by the Hamlet of Gunn. (See
Figure 1~ Location Map).

The site southern boundary fronts totally on the lakeshore of Lac Ste. Anne with the property's legal deseription
including the Riparian Rights to these waters, which is defined "as where the land meets the water”.




5.0

The existing and adjacent land uses are long established and well defined. The development does not propase to
change the existing use of the lands or its relationship to the sxisting adjacent land Uses. (See Figure 2 — Existing
Development Plan and Figure 3 - Aerial Photograph of Existing Development.)

EXISTING LAND U

The existing property has been in use as a campground, transitioned into an R.V. and Mobile [ Modular Home
Community | Park since its original development in the early 1960’s. Previous zoning of the property was
Commercial Recreation, and currently the property is zoned Agricultural District "B” with the existing uses
permitted and [ or discretionary,

The County has also designated this property as & Manufactured [ Mobile Home Community | Park (Bylaw os-
2000),

The uses envisioned meet the existing Agricultural District “B” and the County's designation of the property as a
Manufactured | Mobile Home Community [ Park. However, to praperly clarify all uses, the intent is to rezone the
property to a Direct Control, laying out all Development Guidelines specific to this Plan Area. (See Appendix 1).

Since the initial re-development, the overall theme of Waters Edge changed from a mixed R.V. and residential
development to a2 community that would consist solely of single detached residential development. A 2014
amendment to this Plan removed the RV, area of Warers Edgz and made the single detached residential

community the primary land use throughout the parcel.

EVEL

The original development cencept was to continue to operate the property as a seasonal RV, Resort and Mobile |
Modular Home Community [ Park within a Bare Land Condominium, allowing for the RV, Park to continue and to
allow the individual ownership of lots. In 2014, an amendment Lo this Plan removed the R.V. Park component to
Waters Edge and planned for the entire parcel to be a primarily residential community comprised of single detached
homes.

The existing (2006) development consisted of 196 lots in which renovation and upgrades have occurred over the years
with extensive upgrades over the last year, This work has included:

®  Working within the existing layout, upgrading and completing work to provide for & consistent lot width:
Increasing lot widths from 30’ as a minimum, to a minimum of 35" to an average of go' in width by a minimum
average depth of go’. Upgrades over the last year have reduced the number of lots from 210 to provide for
160 seasonal R.V. lots; 32 full-time mobile home lots and 4 service lots (Club House, Shower/Washroom, Shop
and Storage Yard); for a total of 196 lots.

# Toprovide upgraded and [ or new services to all the sites; Water, Sanitary and Power.

¢ Discontinue the existing private pier usage of over 25 piers on the property into the lake by providing for five
to six common piers with individual slips for boats, evenly distributed across the lake frontage of the

property.

= Renovating the existing Pavilion Storage Building inte a Comman Amenity Clubhouse Buildirg for group
gatherings, resident meetings, etc.

o  Enhancement of the existing Boat [ Trailer [ Boat Hoist Storage Compound, re-grading, gravelling and
securty fencing this area.

e Providing a future fitness building, outdoor pool and sundeck with washrooms and shower facilities.




o Enhancing the walking trail system on the property and the green common recreation space, Including
Comman Beach Access and a Playground.

= Construction of Boat Launch.

The intent of the Bare Land Strata Condominium Subdivision is to provide for & planned community allowing
indridual ownership of lots under a Bare Land Condominium Title.

The original development concept subdivided the property into 2 Condominium Unit Parcels (Unit 2 and Unit 2} in
which phased development of individual lots can occur through the existing development and enhancements to the
existing development and development of new Bare Land Conduminium Lots within the created Unit Parcels. The
common areas such as roadways, green space and lakefront access will be held as Common Property within the Bare
Land Condominium plan. {See Figure 4 = Subdivision Plan; Figure 5 — Proposed Development Plan and Figure € -
Common Property Plan.).

A 2014 amendment to this Plan removed the lend originally planned for RY, development and revised the
Development Plan to be a residential community to include the entire parcel and reduced the total number of lots
from & maximum of 229 to 133 residential lots planned for the community.

The Development Plan is to redevelop the existing west end of the site (Unit 1), increasing the size of the lots to
minimum (5o ft. x 150 ft; 7500 ft’) as Bare Land Condominium Lets. On-going development will allow for the
remainder of the property (Unit 2) ta be subdivided into Bare Land Condominium Ints of similar size (detailed
specifications are included in the attached Land Use District Schedules).

Development will continue to progress under the current Direct Control Zoning, which provides specific guidelines for

buildings and use within the Plan Area and guides the transition from the former Commercial Recreation development
ta the development concept described in this Area Structure Plan.

TRANSPORTATION

Access to the plan area remains as exists from the southeast corner of the lands from Lac Ste. Anne Trail (Range
Road 33). This existing access meets all County Reguirements.

It is proposed that emergency access to both Corsair Cove and the Plan Area to be enhanced through a joint
emergency access at the west property line joining up to the MR Lands at Corsair Cove to allow for emergency
vehicles to access Corsair Cove fram the east through the Plan Ares, and from Carsair Cove on the west to the
Plan Area. This enhancement will provide emergency access from two directions for both Corsair Cove and the
Plan Area. Theemargency access has been constructed in accordance with County's standards and approvals,

The internal roadway system, road width is to be a minimum of 7.2 meters wide and be hard surfaced with an
ervironmentally friendly compacted road milling surface, A walkway of 2 meters is to be provided adjacent to
one side of the roadways and be grassed. The roadways within the Plan Area under a Bare Land Strata
Condominium Plan will be held as Common Property and continue to remain private and therefore do not pravide
any burden on the County for maintenance.

Attached as Appendix 1 is a Traffic Impact Assessment, prepared by D&A Paulichuk Consulting Ltd. in the spring
of zo14. The TIA concludes that the proposed development, in its final Completed Development State, won't
create any additional impact on the adjoining County or Provincial roadway systems. Further, the TIA
recommends that no improvernents to adjoining roadways are required now and inte the 2o year horizon.
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UTILITY SERVICING CONCEPTS

Servicing Overview

Waters Edge shall be serviced as follows:

» Water: Mew lots to be serviced via a low pressure looped water system. The System will be developed in
compliance with Alberta Environment Standards. An Engineering study has been completed to verify the
Plan Area can be serviced through aquifer. All required Provincial Approvals have been applied for, approved,
and remain in place.

» Sewage collection is to utilize a communal low pressure wasts water collection system. The on-site system is
designed to be connectad to the proposed Merth 43 Lagoen Regional Wastewater Caollection and
Transmission System ; or connected te an on-site secondary treatment system,

With regard to the North 43 Lagoon System, Waters Edge on-site system and main line is approved and
designed to be part of the Morth 43 Lagoon Regional Wastewater Collection and Transmission System. The
development will allow the main line to go through Waters Edge.

Sewage collection for individual cendaminium lots is pravided through the installation of common holding
tanks (a minimum of 1 tank per two lotsfunits). A low pressure pump system is designed to transfer the
sewagqe into the development's main and en through to the main that is part of the regional system,

In the interim, the low pressure system collects the waste water on site to sewage holding tanks and vacuum
trucks it to the North 43 Lagoon.

Inthe event that the North 43 Regional Wastewater Collection and Transmission System is not developed the
on-site low pressure system main will connect to an on-site secondary treatment and subsurface disposal
system (See appendix 3 - On-Site Assessment and Feasibility Study for on-site water treatment system,
completed by EBA Engineering consultants Ltd.)

= Franchise utilities, i.e. power, gas, telephone, will be provided by the respective utility companies in the area,
Electrical and Telephone to be provided to all lots via a combination of overhead and undergraund service.

» Engineering details of all servicing has been reviewed and approved by all Provincial Autharities and Lac Ste.
Anne County. All municipal and provincial approvals or licenses are in place.

STREET LIGHTING

Street lighting is to be provided alang intermal roadways; poles with lights approximately 450 feet on centre te be
provided.

FIRE Fl |

The Plan Area falls within the Alberta Beach and Onoway Emergency Fire Fighting Services area. A Fire Truck Fill
Hydrant has been constructed at the Boat Launch Area approximately in the centre of the site for refilling Fire
Fighting Equipment.

OGRAPHY AND STORM W, D

The topography of the Plan Area rises away from the lake, providing for four natural “tiers” or “benches®. The
property naturally drains south towards Lac Ste. Anne. The natural drainage within the existing Plan Area and the
Proposed Development retzins all sediment through natural on site percolation, absorption and filtration before
draining into Lac Ste. Anne. Detailed Engineering at all stages will ensure all sediment is properly retained and
filtered and meets all Engineering Standards and County Approvals. Roadway design will provide a 2% crossfall to
match the topography to allow for the natural percalation and absorption of storm water. Lot drainage design will
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Provisicns shall be made to provide for 1 guest parking stall for every 6 lots, to be evenly distributed in tha
new Development Plan Areas as developed,

Detailed development standards far the Plan Area are provided for in the (CR1) and (CR2)Direct Control
Land Use District that was created for Waters Edge and as attached as Appendix 1 to this Area Structure Plan,

Unitz of the Condominium Plan will create a maximum of 79 residential lots,

Unit z of the Condominium Plan will create a maximum of gy residential lots,

MO EAS

With the proposed Bare Land Condominium Subdivision, the following provides for the calculations of reserve
dedication based upon Lac Ste. Anne County Policy 601-4,

Pariland: 7.0 Acres per 160 Acres (Fro Rated)
Plan Area Minimum Reguirement Caleulation: 2.16 Acres.

Infrastructure imprevements in one or mare park lots (i.e. play equipment, swings, volleyball, etc ) Area: 2.5
acras per1boacres (Pro Rated).
Flan Area Minimum Reguirement Calculation; o.77 Acre.

The value of 2 maximum of 2.25 acres per 160 acres (Pro Rated) in money In lieu of reserves may be allocated
against lands, which is dedicated for walkway purposed as part of an internal road structure.
Plan Area Minimum Requirement Calculation; 386 Acre.

With above the Plan Area Minimum Requirements Total 3.316 Acres,
The Property has Riparian Rights along the south property line, which is the north shore of Lac Ste. Anne, A

minimum lakefront common property area access of & m (zo ft) is provided for the whole south property line
along the lake shore of Lac Ste. Anne for all Residents’ enjoyment and accass 1o the lakefront / lakeshore.

The Plan Area Development Concept exceeds providing for the above Requirements (Requirement: 3.316 Acres),
providing a total of .88 acres of “green space” parks, wallways and lakefront access, which totals over 189 of the
parcel area. (See Proposed Development Plan Figure 5 cfw data.) The Development provides for these as
Comman Property Areas under the Plan Area's Bare Land Condominium Title (See Figure 6 — Common Property

Flan).

CONCLUSIONS

a) Thesubject lands are situated within a well defined planning area bounded by established land uses.

b} This Area Structure Plan Bylaw is consistent with the purposes and intent of the County's Plans Bylaws in
place,

¢} This Area Structure Plan Bylaw Incorporates the existing uses of the Plan Area providing development
controls through Direct Control Zoning specific for this Plan Area for both units created that establishes a
comprehensive frameworle for all future development,

d) Access and transportation considerations, environmental concerns, servicing concepts and detailed

development guidelines have all been sddressed.
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Waters Edge Resort Area Structure Plan
North Shore Lac Ste. Anne at Gunn, Alberta

Appendix 1
Proposed Direct Control




Waters Edge Resort (CRR) Figure 8.13.1 - Permitted and Discretionary Uses

Purpose

The purpose of this District is to accommodate the
development of an adult and family oriented Bare Land
Congominium Subdivision which will provide a wide selection Communication Tower 3
of lot sizes, common property for access, park area and

lakefront access, and a picturesgue view of Lac Ste. Anne Garage P

under Bare Land Condominium Ownership.

Accessory Building or Use P

Guest House D
Home Based Business (minor)
Marina or Boat Rental Fagility

Modular Dwelling

b I - - R - |

Fark, playground and open space
ing. trails

Retail Store D

Single Detached Dwelling/Modular P
Home

Storage Yard P

Regulations

Permitted and Discretionary uses within the CRR district are
outlined in Figure 8.13.1.

Development Regulations for CRR are outlined in Figure
8132




Figure 8.13.2 - Development Regulations

Parce| Areas Area "A" Lots Min 529 m2 (10,000 ft2)
Other Lot Min: 898.75 m2 (7500 ft2)
Density Max. 1 dwelling per parcel*
*Mare than 1 dwelling may be permitted subiect to tha
oonditions set cutin Section 8.2
Floor Area Min: 55.7 m? (640 fi2)
Dwelling Height | Area "B" Lots: 1 storey
Other; 1.5 to 2.0 storey
Min. Setbacks Rear: 6.0 m (19.7 ft)
Side: 243 m (8 1t)
Front: 9.0 m (29.5 ft)
Lake View (Front Yard): 9.0 m (30 fi)
Min Lot Width Area "A" Lots: 18,28 m (B0 ft)
Other: 15.24 m (50 ft)
Min Lot Depth 45.75 m (150 ft)
Lot Coverage Maximum 40%
Parking Min 2 passenger vehicles per parcel

1:1.%

112

113

1.14

118

118

LiI7

Additional Regulations

In-agdition ta the regulations listed above, other regulations in
this bylaw also apply. These include:

» General Development Regulations of Sections &

* Specific Use Regulations of Section 10

* Parking and Loading Standards of Section i1,

= Landscaping Standards of Section 12;

*  Sign Regulations of Sectign 13

Sethecks are measured as the distance from the building
foundation to the property ling,

A maximum raised deck of 408 sq. fu (37.9 m*). shall be
allowed per lot. Decks that are not 600 mm (2 Teel) above
grade shall not require a2 Bullding Permit. Decks that are
above 600 mm (2 feet) shall require a Bullding Permit

A maximum of 79 residential parcels to be developed within
Bare Land Condominium Plan No 072-6514, Unit 1.

A maximum of 54 residential parcels to be developed within
Bara Land Condominium Plan No. 072-6242 Unit 2.

A retail store shall only be developed within Bare Land
Condominium Plan No. OT2-6942, Unit 2.

A maximum of 1 sterage shed shall be allowed per lot, only if
storage is not part of the garage or car port. Maximum size is
3.0m (10 ft) x 3.0m (107 x 2.13 m (T f).

Uncovered Entrance Porches and Steps can be located in
Sideyards to a maximum of 2.7 m (8 f1.) in width,




1.9

1:1:10

1.1.11

1142

1343

1114

1.1.15

All Tinishes of dwelling/modular home, ttached/detached
£arage or car part, guest house, or shed shall be compatible
tinishes, tolour coordinated and follow the Architectural
Guidelines and Cantrols of the Bare Land Condominium
ASsociation.

The impravements on each lot shall follow the Architectural
Controls and Landscape Standards of the Bare Land
Condominium Asscciation and have the approval of the
Association. Homes with less than the standard roof piten
may be allowed subject to obtaining engineering approval in
accordance with the standards of the Safety Codes Act,

Each side yard shall be landscaped with shrubs and traes to
provide natural vegetation screening between lots and follow
the Landscape Controls and Guidelines of the Bare Land
Condominium Association.

A fence shall not exceed 1.8 m (5.9 ft) in height and shall
require the approval of the Bare Land Condominium
Association.

The keeping of animals is limited to & maximum of 2 domestic
pets.

No residential lot may be re-subdivided 1o create a larger
number of residential lots in this District without a2 formal
tylaw amendment of this District and the applicable Area
Structure Plan.

All development permit applications shall have the written
approval of Waters Fdge Resort Bareland Condominium
Assoclation pnor to submission to Lac Ste, Anne County,

1.1.16

1.1.17

1118

Lac :Ste. Anne Coumty Council delegates the approving
authority for all residential development and uses related to a
residential development as described in this Distriet 10 the
Development Officer. All other development and uses shall be
determined by the Municipal Pianning Commission.

Davelopment decisions and stop orders are eligitie for appeal
to the Subdivision and Development Appeal Board pursuant 1o
Sections B85 and 645 of the Municipal Government Act,

Alandscaped buffer within each side yard shall be a minimum
of 0.8 m {3.0 feet) in width,
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Waters Edge Resort Area Structure Plan
North Shore Lac Ste. Anne at Gunn, Alberta

Appendix 2
Transportation Report
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Lot 1, Block 1, Plan 072 0068

TRAFFIC IMPACT ASSESSMENT subdivision in SE 10-55-3-W5M
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THE ESTATES AT WATERS EDGE

Lot 1, Block 1, Plan 072 0068
TRAFFIC IMPACT ASSESSMENT Subdivision in SE 10-55-3-W5M
Hwy. 43:20 & Rge. Rd.32/Gunn Access

APPENDIX A - ALBERTA HIGHWAYS TRAFFIC VOLUME HISTORY
TRAFFIC DATA — TURNING MOVEMENT DIAGRAMS

APPENDIX B -  TRAFFIC VOLUME HISTORY 8 GROWTH RATES
2013 — 2034 TURNING MOVEMENT DIAGRAMS
MAJOR - MINOR ROAD INTERSECTION FOUR-LANE DIVIDED HIGHWAY
INTERSECTION TREATMENT

APPENDIX C -  SYNCHRO ANALYSIS SHEETS
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THE ESTATES AT WATERS EDGE
Lot 1, Block 1, Plan 072 0068

TRAFFIC IMPACT ASSESSMENT el e it o,
Hwy. 43:20 & Rge. Rd.32/Gunn Access

1. INTRODUCTION

This report is a Traffic Impact Assessment (TIA) report for a residential subdivision
development of 135 lofs in SE quarter section of Section 10, Township 55, Range 3,
West of 5th Meridian. See Location Plans before this report.

This report has been prepared fo determine the impact of the proposed
development on traffic using Highway 43:20 and the intersecting Range Road 32,
which provides access to the Hamlet of Gunn. The scope of work in this case, is to
assess the reguired intersection treatment as a result of the increased traffic volumes
and turning movements attributed to the development. This document will address

the following:

. Retrieve 2013 fraffic volume data.

. Determine present traffic volumes for 2014,

. Determine projected traffic volumes to 2014, 2019, 2024 and 2034.
Determine traffic volumes generated from the development.
Determine combined fraffic volumes for 2014, 2019, 2024 and 2034.
Comiplete intersectional analysis of the Highway 43:20 & Rge. Rd. 32.
Identifies geometric deficiencies based on current 3R/4R guidelines.
Review sight distance requirements.

Complete illumination and signalization warrant analysis, if required.
Provides a preliminary engineering cost estimate for recommended
improvements.

This report is based on information provided by Mr. Rick Arndt, of Waters Edge Land
Inc., site observations from Mr. Darcy Paulichuk, P. Eng., fraffic volume data from
Alberta  Transportafion, intersectional analysis procedures and standards
documented in Alberta Infrastructure and Transporfation's “Highway Geometric
Design Guide", 1999, and Alberta Infrastructure and Transportation's "“Traffic Impact

Assessment Guideline™, 2005.

This report has been prepared for Waters Edge Land Inc. for the purposes of gaining
approval from municipal and provincial governments for the development of this

site.
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2. EXISTING CONDITIONS

2.1 Physical Properties

Highway 43:20 traverses belween Grande Prairie and Highway 16, west of
Edmonton.
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Hwy. 43:20 is clossified as a Level 1 roadway in qccorddnce with Alberta
Transportation's “Provincial Highway Service Classification System”. Level 1
roadways typically accommodate the movement of people, goods and services
inter provincially and intermationally.
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THE ESTATES AT WATERS EDGE

Lot 1, Block 1, Plan 072 0068
Subdivision in SE 10-55-3-W5M

Hwy. 43:20 & Rge. Rd.32/Gunn Access

TRAFFIC IMPACT ASSESSMENT

The intersection of Hwy. 43:20 and Range Road 32 exists approximately at km 24.07.
The intersection is on @ horizontal tangent. The infersection is on top of a vertical
crest curve with a k value of 167. The grade fo the west is +0.5% and -1.2% to the
east. The sight distance is excess of 800m in both directions.

2.2 Traffic Properties

Existing Alberta Transportation intersectional traffic count locations are shown in the
map below:

The AT website hitp://www . iransportation.alberta.ca/3440.htm has traffic counts
available that are relevant for comparison purposes for this assessment. There is a
specific fraffic count available for the intersection of Hwy. 43:20 and Rge. Rd. 32.
See below.

Table-2.2a: 2013 AADT and ASDT from Alberta Highways Traffic Volume History

Interseetion Leg 2013 AADT | 2013 ASDT | 2013 % Trucks
43 & Gunn Corner Esso (66548) 9150 9930 19.8%
PAULICHUK 9
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2.2 Site Observations
The details of the intersection site are as follows:

* Highway 43:20 is four-laned and is paved.
» The intersection has an existing treatment as follows:
- EBL's
o A service road enfrance exists approximately 400m west of the
intersection. This service road provides access to a Veterinarian
Clinic and the Alaska Hy-Way Esso, and connects o Range Road 32.
The enftrance has a short deceleration faper on the outside
shoulder, approximately 80m long.
o The Range Road 32 infersection contains only a short 60 — 80m taper
for right turn deceleration and acceleration. A short left turn taper
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exists for traffic tuming from EB to NB.
- WBL's
o There is d long deceleration lane and taper for WB fo SB left turning
tfraffic. There does not appear fo be any right turn lane treatment
for deceleration or acceleration.
The width on north leg of Range Road 32 is approximately 8 metres.
Centerline WB to Centerline EB spacing is approximately 36m.
The Intersectional Site Distances (ISD) appeared adequate in all directions >800m.
Vehicles on Highway 43 appeared to be traveling at the posted speed limit of
110 km/hr.
The side slopes seem to be 5:1 or better throughout.
* There is existing illumination (5 lights) but no signalization.
* In 2002, the area was overlaid with pavement, No modifications to the existing
intersection were made at that time.

- & = @

/ Viewing west in EBL's, just ecst of the Intersection,
Alpartially painted laper exists for right turn cacceleration.

Viewing easf in EBL's, just west of the IMersection
A partially painted faper exists for right turn cdageleration.

PAULICHUK "
CONSULTING LTD.

D&A




THE ESTATES AT WATERS EDGE
Lot 1, Block 1, Plan 072 0068
Hwy. 43:20 & Rge. Rd.32/Gunn Access

Some phaotos

from the site are shown below:

~ o s s s

Viewing east from the WBL's, just west of the intersection.
- < -3-;‘ g ST 5 = .

Viewing east in EBL's, west of the intersection. There is an infersection 400m west of
the RR 32 intersection that connects to a service road that accesses RR 32.

- -
y e T -

Viewing east in EBL's, just west of the intersection.
Access to the Development is to the right.
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3.  SITETRAFFIC CHARACTERISTICS

3.1 Highway Traffic Projections

The following historical traffic data for Highway 43:20 is available from the Alberta
Transporfation's website, which indicates a growth of approximately 4.58% growth
for east leg of Hwy. 43:20, from 1997 to 2013 (16 years).

Historical Traffic Volumes — Hwy. 43:20
Year | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
AADT | 6070 | 6350 | 6830 | 7080 | 7800 | 7960 | 7900 | 7690 | 8080 | 8440 | 9020 | 9150

Year | 1997 | 1998 | 1999 | 2000 | 2001
AADT | 5280 | 5450 | 5490 | 5770 | 6050

Projected AADT values for Hwy. 43:20 are presented in the table below for key times:

Existing Highway Traffic Forecast, Daily Volumes

Hwy. 43:20 Rge. Rd. 32
Year East Leg South Leg |
2014 9569 2092
2019 (5 Year) 11664 2550
2024 (10 Year) 13760 3008
2034 (20 Year) 17950 3924

Peak hour fraffic loading (100th highest hour) is shown below for am/pm volumes:

Existing Highway Traffic Forecast, Peak Hour Volumes

Hwy. 43:20 Rge. Rd. 32
East Leg South Leg
Year am. & p.m. a.m. & pm.
2014 981 / 980 214/ 198
2019 (5 Year) 1196/ 1194 261/241
2024 (10 Year) 1411 /1409 308 /284
2034 (20 Year) 1840 / 1838 402/371
PAULICHUK =
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3.2 Development Traffic Projections

The proposed development is for 135 residential single family dwellings loecated
along the north shore of Lac Ste Anne.

Presently, there are already 45 units developed that are alrecdy confributing traffic
to the existing fransportation system.

The fraffic volume calculations for purposes of the analysis are as follows:
Daily Volumes: 135 - 45 single family dwellings x10 trips/day = 900 frips per day
AM Peak Hour:  10.25% x 900 frips = 92 trips per hour

PM Peak Hour: 9.45% x 200 trips =  BS trips per hour

*Note: AM and PM factors taken fram AT 2013 traffic count ratios between AADT and AM & PM
100" High Hour Estimates for the RR 32 south leg.

It is assumed that the development fraffic will split 80% to the north and 20% fo the
south from the development access fo Ste Anne Trail. The 80% of fraffic to the

D,,, PAULICHUK 14
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narth, is assumed to split 70% to the east on Highway 43 and 30% to the west on
Highway 43.

3.3 Combined Traffic Projections

The following fables show the estimated combined traffic volumes af the
intersection.

Combined Traffic Forecast, Daily Volumes

Hwy. 43 Range Road 32

East Leg South Leg
Year Combined Combined
2014 10062 2790
2019 12094 3147
2024 14131 3509
2034 18195 4220

Projected peak hour traffic loading (100th highest hour) is shown below far am/pm:

Combined Traffic Forecast, Peak Hour Volumes

Hwy. 16 Range Road 32
East Leg South Leg
Combined Combined
Year am/pm am/pm
2014 1032 / 1026 286/ 263
2019 1242 /1231 327/ 295
2024 1451/ 1443 362 /331
2034 1870/ 1854 439/ 397
PAULICHUK 15
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4. TRAFFIC ANALYSIS

4.1 Design Speed

The posted speed on Highway 43:20 at this location is 110 km/hr. It is therefore
reasonable to conclude that a design speed of 120 km/h is suitable.

4.2 Detailed Analysis
4.2.1 Right Turn Taper
In accordance with Section D.8.1, "Right Turn Taper”, the following is apparent:

- Range Road 32 is considered a MAJOR ROAD, since the access is to
the Hamlet of Gunn. The minimum requirement for a MAJOR ROAD is @
40:1 taper with a length of 120 to 140m (depending on the lane width).

Presently, there are 60 - 80m right tum tapers for the east bound traffic.
There is also a service road intersection 400m west of the RR 32
intersection that is available for right turns and accesses RR 32. This
intersection contains a 25:1 taper.

4.2.2 Right Turn Lane

In accordance with Section D.8.7, "Warranis for Right Turn Lanes on Four-Lane
Divided Highways", the following is apparent:

- The Right Tum Lane Volume must be at least 360 vehicles per day to
warrant a Right Turn Lane. This is summarized in the following Table:

Tuble: Right Turn Lane Warrant

Base Year 5 Year 10 Year 20 Year
Condition (2014) (2019) (2024) (2034)
RR 32 (Condition Met)|(Condition Met)|(Condition Met)(Condition Met)
Right turn daily traffic > 360 476 322 567 657
For movement in gquestion (Yes) (Yes) (Yes) (Yes)

Based on the projected volumes, a Right Turn Lane is warranted for the next 20
years.

PAULICHUK 16
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TRAFFIC IMPACT ASSESSMENT

Presently, there is no deceleration lane or acceleration lane for east bound fraffic,
4.2.3 Left Turn Taper

In accordance with Section D.8.3, “Left Turn Taper”, the following is apparent:

- Range Road 32 is considered a MAJOR ROAD, since the access is to
the Hamlet of Gunn. The minimum regquirement for ¢ MAJOR ROAD is a
40:1 taper with a length of 120 to 140m (depending on the lane width).

- Presently, the left turn tapers are approximately 40:1.

424 Left Turn Lane

The Highway Geometric Design Guide Section D.8.6. “Warrants for Left Turn Lanes
on Four-Lane Divided Highways" gives graphical guidelines for defermining left turn
warrant, The graphs use peak (100t highest) hour volumes and factor in percent
tuming and design speed to identify the required freatment for the intersection.

The following table shows the freatments needed for cunrent and projected traffic
volumes.

Table: Required Treatment Type

Base Year 5 Year 10 Year | 20 Year
(2014) (2019) (2024) (2034)
Range Road 32
Peak AM 100th Hour
Vi = Turning Volume (VPH) T8 85 91 104
Va = Opposing Volume (VPH) 436 527 614 793
Treatment Required Yes Yes Yes Yes

The above values are then used on Figure D-8.6c, "Warrants for Left Turn Lanes and
Storage Requirements for Four-Lane Divided Highways", shown below.

Based on the projected volumes, a Left Turn Lane is warranted for the next 20 years
for the WB fo SB left fumning movement. Since the existing intersection contains a
left turn taper and 100m parallel lane, the existing intersection treatment appears to
be sufficient.
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Alberta Infrastructure
APRIL 1985 HIGHWAY GEOMETRIC DESIGN GUIDE

FIGURE D=-8.8c WARRANTS FOR LEFT TURN LANES AND
STORAGE REQUIREMENTS FOR FOUR-LANE DIVIDED HIGHWAYS
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: D.6.2.6 Effect of Grade on Parallel
4.2.5 Length Adjustiments Deceleration Lanes
due to Grade on Deceleration
Lanes Lengths of deceleration lanes are alfected by grade
That is, deceleration distances are longer on
downgrades and shorter on upgrades. For highway

In accordance with Section D.4.2.6 prades greater than two percent, the length of the
Ut deceleration lane should be multiplied by one of the

"EffE—‘:C’[ of GI’CIdE on PGfGJ[Ei factors shown in Table D6.2.6 below:

Deceleration Lanes", the following is
apparent: Table D.6.2.6 Ratio of Length on
Grade to Length on Level

= The grade approaching ’rhfa Speed Grade | Upgrade | Downgrade
Range Road 32 entrance is (km/h) (%) Ratio Ralio
approximately +0.5% and is 23 0.95 1.10
less than 2%. No adjustment . T L —
v . Speeds i} . ¥
Is required. 5106 (.80 1.35
1
HIGHWAY b E:_FENLGETPI:"'{BEL O&VﬁmE i
i DESIGN SPEED O TURNING ROADWAY
il 20 | 40 | S0 &0 ALL SPEEDS
4.2.6 Length Ad]usfmem; 2% 1O 2.99% UPBRADE 2% TO 2.99% DOWNGRADE
due to Grade on Acceleration % %g {Eg ; 1_2 2:5 s
, iid & 0.7
i R
2 j Q.
. i oo 1125 [125 [ 1257135 0.7
In accordance with Table 2 of Figure D- [0 _Ties [0 [ 125]125 0.75
o ' ¥ 120 Les | 130 | 130 130 [N
6.3.4, "Acceleration Lengths on Tuming [—oso [¥zs 130 1301750 0.4
Roadways", the following is apparent: 1 ,f.jm ,;;ﬂmf e e
(=18] §20 X L -
. R A —T
& The grade leaving the Range 0 1;43 "“‘53 E%E % g%%
i 14 L. f .|
Road 32  enfrance Is To 0[S0 sotieo 050
approximately -1.2%. and s et ieaTioe o
less than 2%. No adjustment 4% T0 499% UPGRADE 4% 10 4.99% DOWNORADE
. i Y] 140 | 140 = = 065
is required. €0 140 g - 065
Fis] L45 | L 155 155 06D
[:[*] L85 | LS5 LEO | LES 0.65
80 11,60 165 1 175 [ 180 0.69
LoLt] LED 75 LA | 90 0.55
] ") B0 (8812 2.55
120 Li5 B0 | 2.00] 2. 0.55
3o |75 [fap | 2,001 216 0,55
5501 T :.‘JBK UPGRADE 5% 7O 5995 DOWNGRADE
L85G | LS50 = - [11=]
&0 150 | 1501 1901 - 0.60
T0 LE0 | 160 Lo | LD 0LED
BO | §70 | L10 | LB0] 180 €0
50 | 180 | 190 | 2.00] 2.0 0.60
00 [ 180 | 200 200|230 0.50
1%} L20 | 200 | 2.30] 240 0,50
120 200 [280] 240|260 0.50
130 2.00 | 230 2.40] 2.60 .50
TABLE No.2
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4.2.7 Overall Intersection Trealment

The Range Road 32 Entrance is considered a MAJOR ROAD as reviewed above.
Therefore, a "Major Road Intersection on Four-Lane Divided Highway" intersection
treatment is warranted for Years 2014 to 2034 as shown below.

--------

SUMMARY:

1. LEFT TURN: A left turn lone and taper exist in west bound direction and
appears fo meet the above drawing standard.

) RIGHT TURN EBLs: There are approximalely 25:1 right turn tapers at the
intersection that are partially painted. There are no right turn lanes existing for
both deceleration and acceleration movements. There is a service road
intersection 400m west of the RR 32 intersection that also provides right turn
access and connects to R 32. This intersection contains a 25:1 taper.

Presently, the intersection does not meet the required standard for right turns.
Further review is required by highway capacity analysis fo determine if this affects
the operation of the intersection.

D& PAULICHUK 20
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4.3 Intersectional Sight Distance

In dccordance with section D.4, “Sight Distances at Intersections”, the sight distance
for left turning vehicles from the approach, without interfering with vehicles nearing
the intersection, is used for defermination of minimum sight distance requirements.
Using Fig. D-4.2.2.2, shown in Appendix C, the required sight distances for various
vehicle types with a 120 km/hr design speed are as follows:

Vehicle Type Reguired Sight Distance — 120
km/hr.
Passenger Vehicle (P) 233 m
Single Unit or Bus (SU) 355 m
Semi-Trailer Combination 470 m
(WB15)
Semi-Trailer Combination 613 m

(WB21, WB23, WB28, WB33)
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As indicated in the site inspection notes, the site distance is greater than 800 metres
in both directions on Hwy. 43 at the intersection of Highway 764 & Range Road 53.

5. ILLUMINATION & SIGNALIZATION WARRANTS

llumination is already installed at this location. Signalization in not required since
Highway 43 is considered a future freeway in which signals are not allowed.
Ultimately, this infersection will be closed and future access will be made by
inferchange at the Highway 43 and Highway 33 junction.
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6. CAPACITY ANALYSIS

A capacity analysis was performed for the intersection for the 100™ highest hour for
the AM Peak for Years 2014, 2019, 2024 and 2034. The fraffic analysis was
completed using Synchro 8 software based on HCM 2010 methodology. A
saturation flow of 1700 vpl was used in this analysis. See the tables below for the

results.
WITH DEVELOPMENT — No Improvements

LOS A A A 8 .

AM Peak Delay (¢) 01 01 9.1 136 14.2
05 A A A € s

AM Peak Delay (s) 0.1 0.2 9.5 16.3 16.1
LOS ' A A A - s

AM Peak Delay (s) 0.1 0.2 10.0 20.1 18.8
" | LOS A A B . 2

AM Peak BB 0.2 0.2 11.4 136 265

PAULICHUK 22

CONSULTING LTD.

Dy, A




THE ESTATES AT WATERS EDGE
TRAFFIC IMPACT ASSESSMENT S s

Hwy. 43:20 & Rge. Rd.32/Gunn Access

The AM Peak Hour traffic volume were chosen for this analysis, since the PM Peak
Hour fraffic are slightly lower.

The analysis indicates that there is no delay caused by the lack of turn lanes for the
EBL's.

For the AM Peak Hour, the analysis illustrates that the existing intersection has
sufficient capacity for the added development traffic for the next 16 — 20 years. In
approximately 16 - 20 years, the south approach starts to fail due to a lack of a right
turn lane. By adding a 15m right turn lane on the south leg, the following results in
Years 2024 and 2034 are projected.

WITH DEVELOPMENT - Improvements Only on RR32 South Le

LOS A A A c ¢
AM Peak Delay (s) 01 0.2 100 15.3 185

LOS - A A B - :
AM Peak Feemn 0.2 0.2 11.4 22.0 256
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LEVEL OF SERVICE (LOS) CRITERIA

Control Delay Per Vehicle (s) LOS by Volume to Capacity Ratio

<1 >1

<10 A F

=10 and <15 B F

>15 and <25 (] F

>25 and =35 D F

=35 and =50 E F

>50 F F

Level of Service “E" Level of Service "F"
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7. FUTURE FREEWAY PLANNING

It is important to complete a review on the how the proposed development will be
integrated into the future freeway system. Highway 43 is designated as o future
freeway in Alberta. Access to this future freeway will only be made via a grade
separation or inferchange. Presently, Alberta Transportation's long range plan is too
construct an interchange at the Highway 43 and Highway 33 junction. Since dll
other accesses to Highway 43 near this interchange will need to be closed. an
alternate plan of access for dll local roads needs to be considered. This Includes
the Range Road 32 intersection.

A schematic of this future access is shown below:

As part of this access plan, The Estates at Waters Edge development has provided
rght-of-way along its north boundary to allow for an east — west connection of
traffic. See sketch below:
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In summary, the proposed development has allowed a plan of access fo
accommodate the implementation of Highway 43 operating as a future freeway.
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8. CONCLUSIONS & RECOMMENDATIONS

8.1 Conclusions & Recommendations

The proposed development is 135 lot single family dwelling residential development
in the SE quarler section of Section 10, Township 55, Range 3, West of 5th Meridian,
at Gunn, Alberta. It is anficipated that the development will generate 200 new
trips per day. This assessment has determined that a "Major Road Intersection on
Four-Lane Divided Highway" infersection freatment is warranted for the
intersections of Highway 43:20 and Range Road 32. This freatment is warranted for
Years 2014 to 2034.

The existing intersection treatment on Highway 43:20 and Range Road 32 partially
meets the warranted intersection treatment. Presently, the east bound lanes only
have approximately 25:1 tapers for deceleration and acceleration. The waranted
standard requires 40:1 tapers with 100m lanes. This is offset partially by the presence
of a service road intersection 400m west of the Range Road 32 intersection, where
traffic can also make a right turn and access Range Road 32. The intersection also
contains existing illumination. Signalization is not an option as Highway 43 is
classified as a future freeway which disallows signalization. In the future, this
intersection will be closed and the traffic re-directed to a future interchange
located at the junction of Highway 43 and Highway 33. This development has
provided service road/local road right-of-way on its north end fo accommodate
east west connectivity of traffic to this future interchange.

Completion of a Highway Capacity Analysis has revealed that the projected
highway fraffic volumes with the addition of the development traffic reach o Level
of Service (LOS) of C in the next 10 - 16 years, and the existing intersection will have
sufficient capacity for this proposed development. In approximately 16 - 20 years,
the south leg of Range Road 32 (Ste Anne Trail) begins to fail due to a lack of right
turn lane. Further analysis indicates that the addition of a 15m right turmn lane on the
south leg of Range Road 32 provides acceptable levels of operations past 20 years.

Fresently, there are no improvements recommended. Since the capacity analysis
has indicated that the intersection will operate within acceptable levels on Highway
43, it is recommended that longer right turn tapers and addition of lanes in the east
bound lanes of Highway 43 provide no added benefit. In approximately 16 - 20
years, the intersection should be reviewed for the operafion of the south leg of
Range Road 32 in order to determine if the delay fimes are getting substantially
long. If so, the addition of a right turn lane of approximately 15m on the south leg
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could be considered. Since growth rates are projected using linear growth rates,
there is a possibility that no improvements are required for the next 20 years.

8.2 Closure

We trust the information provided meets your present requirements. Should any
questions arise, please contact our office at your convenience.

Darcy O. Paulichuk, P. Eng.

June 10, 2014
APEGGA Permit to Practice Number: P12132
D&A Paulichuk Consulting Ltd.
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APPENDIX A

ALBERTA HIGHWAYS TRAFFIC VOLUME HISTORY
TRAFFIC DATA - TURNING MOVEMENT DIAGRAMS
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ALBERTA HIGHWAYS 1 TO 886
TRAFFIC VOLUME HISTORY 2003 - 2012

Alberta Transportation
Planning Branch
Strateglc and Network Planning
Produced: 18-Feb-2013 By ComerStone Soluions inc
2003 2004 2005 2006 2007 2008 2009 o 201 m2
Hwy CS TCS Muni Location Description AADT | AADT | AADT | AADT | AADT | AADT | AADT | AADT | AADT | AADT
43 16 10 LSAn M OF 18 WOF GREEMN COURT G300 B710 7300 8030 2070 &0 TEBO 7890 az10 8540
43 16 12 LSAn SOF 18W OF GREEN COURT 58010 6200 G700 7500 F300 Td420 7140 7340 TE40 TE00
43 18 14 LSAn W OF 22 AT MAYERTHORPE 5710 €110 6580 7aTo 7270 To20 ETBOD 6970 T80 FT00
43 16 04 LSAn EOF 22 AT MAYERTHORPE 5310 5680 BOFD B570 G570 6760 €520 6700 G980 7310
43 18 04 LSAn 1.4 KMEOF 22 & 43 MAYERTHORPE 5380 5810 G740 G480 G740 TOTD T4T0
43 18 04 L3An W OF RGE RD 80 (ROCHFORT ERIDGE AGGC) 12-57-8-50000087 Ga40 G430 6800 G380 6630 GEBD 7380
43 18 04 LSAn EOF RGE RD 80 (ROCHFORT BRIDGE ACC) 12-57-8-50000087 B420 G460 G560 G340 6590 G780 T260
43 18 4 LsAn WOF RGE RD 75 8-57-7-515401150 5020 5370 5840 G420 G480 6380 6360 6610 6730 T30
43 18 04 LSAn EOF RGE RD 75 8-57-7-515401150 5000 5350 5820 BAOD LI G560 G340 B560 GEED 7180
43 18 04 LSAn WOF 757 AT SANGUDO WJ 5300 5680 5880 G580 GE40 G700 B480 6640 GE40 Ta50
43 18 08 L3An EOF 75T AT SANGUDO WJ 5600 BOOO E3A0 7010 7050 T30 6780 6350 7100 7580
43 18 08 LSAn WOF 757 EOF SANGUDO EJ 5030 5410 5780 BT 6830 a770 B5T0 G850 T100 TS00
43 18 12 LSAn EOF 757 EQF SANGUDQ EJ 4930 5310 5580 B320 G420 6260 B160 6420 BE30 7160
43 18 12 LSAn W OF LISBURN RD 23-56-6-5123900785 AT 5130 3470 e0&0 B210 6150 G030 6270 G510 6250
42 18 12 LSAn EOF LISEURN RD 23-56-6-512900785 47T 5130 5&70 G080 6210 G150 5970 6210 G450 6890
43 18 12 LSAn W OF 764 AT CHERHILL 4780 5150 5500 130 g260 6200 6020 6260 B500 ES50
43 20 04 LSAn EOF TB4 AT CHERHILL 5020 5400 5780 G280 G420 6360 §180 E420 G620 7100
43 20 04 LSAn W OF 765 SE OF CHERHILL 4850 5330 5710 6210 B330 8270 G080 B340 BTED 7230
42 20 D8 LSAn EOF TES SE OF CHERHILL 4860 5220 5580 100 5220 G160 5980 220 a700 7160
43 20 DE LEAn W OF REE RD 42A NIKOOD! RD 34-55-8-507251230 6480 G280 E540 6820 7300
43 20 08 LSAn EOF RGE RD 424 NIKOOD! RD 34-55-4-507251230 GE00 G400 E880 £540 T440
42 20 08 LSAn TEZKMWOF 335 43 GUNN 5280 5670 5540 BE00 G670 G620 G410 E750 Fa7a 7450
42 20 08 LSAn WOF GUMM CORNER ESSO 10-55-3-500001200 5880 6430 6730 T30 7550 7530 730 7750 100 8830
43 20 DB LSAn EOF GUNMCORMNER ESS0 10-55-3-500004200 6350 6830 7080 TBOQ Ta80 7900 7680 2080 3440 8020
43 20 08 LSAn WOF33 NECF GUNN 6360 6540 7060 7810 7970 7910 7E90 2080 3440 2020
43 22 04 LSAn EOF 33 MNE OF GUNN TeTo 8170 B550 2370 8550 G470 510 8440 2810 10480
43 22 04  LSAn W OF 3T NW OF ONOWAY 330 8530 9220 9830 170 10040 8830 10050 10080 10800
43 22 DB LBAn E OF 37 NW OF OMOUWAY 7350 7580 B80B0O 710 8880 Ba0o BEGI0 &740 ar20 9200
43 22 0B LSAn MOF ONGWAY NORTH ACC 33-54-2-500000805 7340 7580 8070 8690 Be70 B7ED B560 740 8720 9200
43 22 08 LSAn S0OF ONOWAY NORTH ACC 33-54-2-500000805 7660 T920 B340 5980 9220 B020 030 E590 asr) 9440
43 22 08 LSAn MOF ONCWAY SOUTH ACC 2854-2-500000000 TEBO 7820 B340 8280 8220 B020 8030 8530 8870 B440
43 22 0B LSAn SOF ONOWAY SOUTH ACC 28-54-2-500000000 BE30 8310 9140 2850 10320 10020 10000 10320 10200 10780
43 22 DB LSAn MOF 633 E OF ALEERTA BEACH 8470 8740 BSEO 8680 10240 #5830 5880 10120 10100 108600
43 22 12 LSAn 5OF 633 E OF ALBERTA BEACH 9600 9910 10230 11030 11770 11320 11280 11530 41540 12050
43 22 12 LsAn 0.8 KM N OF 16 & 43 CARVEL CORMNER 5300 10180 10450 11410 12010 11820 11880 12210 12220 12670
43 22 12 L2An MOF 16 AT MANLY CORNER 5800 10120 10450 11270 12030 11930 11880 12160 12140 12710
43X 03 04 CoGP W OF 116 ST, GRANDE PRAIRIE 16-72-6-500000000 240 940
43X 03 04 CoGP EOF 116 5T, GRANDE PRAIRIE 16-72-6-600000000 3240 3300
43X 03 04 Grfr WOF Z& 43 N OF GRANDE PR T40 880 1140 1230 1340 1140 1240 1200 3240 3300
44 00 04 Park NOF 16 W OF EDMONTON 400 BETD 7230 B47D 9210 a110 BOSO 8530 2860 8240
Page &1 of 165 2N&A13 B:59 AW HTWH2003-2012 x/s
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APPENDIX B

TRAFFIC VOLUME HISTORY & GROWTH RATES
2013 - 2034 TURNING MOVEMENT DIAGRAMS
MAJOR ROAD INTERSECTION FOUR-LANE DIVIDED HIGHWAY
INTERSECTION TREATMENT
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D& PAULICHUK TRAFFIC VOLUME HISTORY & GROWTH RATES
A CONSULTING LTD. Highway: Hwy. 43:20
RR 32
TRAFFIC VOLUME HISTORY
Location AADT | AADT | AADT | AADT | AADT | AADT | AADT |AADT| AADT | AADT[AADT| AADT | AADT | AADT | AADT | AADT| AADT
1997 | 1998 | 1999 | 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | Growth Rate
Hwy. 43:20, E. of Gunn Comner Esso | 5280 | 5450 | 5490 | 6770 | 5050 | 6070 | 6350 | 6830 | 7080 | 7800 | 7960 | 7900 | 7690 | 8080 | 8440 | 9020 | 8150 458%
Fge Rd. 32 Assuming same growth rate as Hwy. 43 Use Growth Rate: 2.50%
Hwy. 43:20 [ [ I ] Use Growih Rate:|  4.58%

Mot Data oblained Fom Albera Transpartatian a1 k= lwww. e poration, alberte.ca2634, rm

Traffic Volume History




D& A PAULICHUK

CONSULTING LTD. Turning Movement Summary Diagram
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W Teatfic from Morth Tumieyg Rignt b B
ML Teatic fram Marth Turing Lafl o |
NT; Tendic fram North Procesding Thraugh d W
o |
BR:  Teafficfeom Boulh Turming Right
S Traficfram Sodth Turning Lafe [= ]
5T:  Tefficfrom Bouth Frocseding Theough
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TURNING MOVEMENT ABBREVIATIONS
MR Trafmie e Masth Turmng Righ
ML Fraffie from hodh Tirming Lo
MT:  Traffic fram Modh Pracoeding Theough
SR Traffe from Sadth Tumiog Ragil
- I Traffe from Soulh Turing Lef
=T Traffic. fram Saulh Procesding Througs
ER:  Traffic fram East Turming Fight
£L Tratfic from Easd Turning Left
ET: Traffie from Esel Prosseding Through
WR:  ToMe from West Tumng Right
WL Traffic from Wzt Tumirg Loft
WT: Traffie from Wasl Precasding Trrough

AADT, Auerage Arvius Cally Traftio
Average daly atic sxpmssed ax vanlcies per ey for period of

Joruiary 1 1o Decesnber 31 (365 days)

RSOT, Average Susnmsr Daly Traffc
Auerage daly tralfic espressnd a5 vanlicee per day for pesiod of

May 1 ' Snpemner 30 (153 dag)

PAULICHUK
A CONSULTING LTD.

Turning Movement Summary Diagram
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D& A PAULICHUK

CONSULTING LTD, Tuming Movement Summary Diagram
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D, A PAULICHUK

CONSULTING LTD, Turning Movement Summary Diagram
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PAULICHUK
CONSULTING LTD.

2014 DEVELOPMENT
AM PEAK HOURLY VOLUME
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Turning Movement Summary Diagram
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D&A

PAULICHUK
CONSULTING LTD.

2014 DEVELOPMENT
PM PEAK HOURLY VOLUME
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HCM Unsignalized Intersection Capacity Analysis

3: Rge. Rd. 32 & Hwy. 43:20 09/06/2014
L2 Ny Y NS S 4 A

Movement ~ EBL EBT EBR WAL WBT WBR NBL NBT NBR SBL SBT SER

Lane Configurations dh 5 o o 4 BN

Volume (vehih) B hhd 54 81 688 5 B89 s SRR 1. 8 3 3

Sign Control Free Free Stop Stap

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 092 08 092 08 082 0892 092 082 082 g2 0.92

Hourly flow rate (vph) 7 602 59 99 726 5 a7 [+ AN ] g 3 3

Pedestrians

Lane Width (m)

Walking Speed (mis)

Percent Blockage

Right turn flare (veh) 2

Median type Raised Raised

Median storage veh) 3 3

Upstream signal (m)

p¥, platoon unblocked

vC, conflicting volume 732 661 1210 1574 330 1309 1601 386

vC1, stage 1 conf val B45 645 g2y 8

vC2, stage 2 conf vol 566 920 382 6M

vCu, unblocked vol 732 661 1210 1574 3 1300 1804 388

iC, single (s} 4.5 45 76 66 7.0 £ 6.5 5.9

iC, 2 stage (s) 6.6 5.6 6.5 5.5

tF (s} 24 24 35 4.0 3.3 a5 4.0 3.3

p0 queue free % 99 88 71 100 79 96 g9 99

cM capacity (veh/h) 760 812 333 2720 B57T 2880 265 634

Volume Tolal 308 360 93 484 247 283 15

Volume Laft 7 0 99 0 0 97 9

Volume Right 0 59 g5l 5 136 3

cSH 760 1700 12 1700 1700 801 282

Valume to Capacity 001 0621 042 0628 015 029 005

Queue Length 95th (m) 0.2 0.0 3.3 0.0 0.0 9.7 14

Confrol Delay (s) 0.3 6o 100 00 00 4563 185

Lane LOS A B C C

Approach Delay (s) 0.1 1.2 163 185

Approach LOS C c

700 i R R Se e B TS YL S R sy S i ey (RS v <E|

Average Dalay ' 28

Intersection Capaclty Utilization 66.6% ICU Level of Service C

Analysis Period (min) 15

Hwy. 43:20 & RR 32 at Gunn [6/06/2014 AM Peak 2034 With Development w RR 32 Treatment

D. Paulichuk

Synchro 8 Light Report

Page 1




HCM Unsignalized Intersection Capacity Analysis

3: Rge. Rd. 32 & Hwy. 43:20 09/06/2014
Y A A T

Lane Configurations i OO B &

Volume {vehin) 8 722 63 104 72 6 113 0 156 10 3 4

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 082 082 092 09 08 092 082 09 092 092 092 092

Hourly flow rate (vph) 9 785 68 113 48 7 123 (AT 1 3 4

Pedestrians

Lane Width (m)

Walking Speed (mis)

Percent Blockage

Right turn flare (veh)

Median type Raised Raised

Median storage veh) 3 3

Upstream signal (m)

pX, platoon unblocked

\rG'.-mnﬂiﬂi-hg.\!ﬂume 054 853 1642 2017 427 1757 2048 477

vC1, stage 1 conf vol 836 836 177 41

VC2, stage 2 conf vol 706 1180 579  8M

wCu, unblocked vol 954 853 1842 2017 427 1757 2048 477

iC, single (s) 45 45 76 66 70 7.5 6.5 6.9

tC, 2 stage (s) 68 56 6.5 85

{F (s) 24 24 5 40 A% dh s an

p0 queue free % 99 83 50 100 70 93 94 29

cM capaoity (vehih) 615 677 248 193 568 147 186 537

Volume Total 401 461 413 632  d2g 282 18

Volume Left g 0 113 0 g 123 1

olume Right 0 68 0 0 7 170 4

cSH 615 1700 677 1700 1700 368 186

Volume fo Capacity 001 027 047 037 049 079 010

Queus Length 95th (m) 0.3 0.0 4.8 00 0.0 541 26

Control Delay (s) 04 Do 114 0.0 00 438 265

Lane LOS A B E D

Approach Delay (s) 02 12 436 265

Approach LOS E D

Average Delay 6.6

Intersection Capacity Utilization B9.3% ICU Level of Service E

Analysis Period (min) 15

Hwy. 43:20 & RR 32 al Gunn 06/06/2014 AM Peak 2034 With Development Existing Treatment

D. Paulichuk

Synchro 8 Light Report
Page 1




HCM Unsignalized Intersection Capacity Analysis
3: Rge. Rd. 32 & Hwy. 43:20 09/06/2014

P N £ Nyt s>

Lane Configurations dah % M & &
Volume {vehth) € 554 54 91 668 § B9 (1 a 3 3
Sign Contral Free Free Stap Stop

Grade 0% 0% 0% 0%

Peak Hour Factar 0.92 0.82 0.82 0.82 0.g2 092 052 092 0.2 0.92 0.92 092
Hourly flow rate {vph) 7 602 59 g9 726 5 a7 0 136 9 3 3
Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare {veh)

Median type Raised Raised

Median storage veh) 3 3

Upstream signal (m)

pX, platoon unblocked

vC, conflicting velume 732 661 1210 1574 330 13717 1601 366
vC1, stage 1 conf vol 645 645 o927 927

v(2, stage 2 conf vol 566 929 450  B74

vCu, unblocked vol 732 661 1210 16574 330 1377 1601 366
iC, single (s) 45 45 7.6 6.6 7.0 75 8.5 6.9
iC, 2 slage (s} 6.6 5.6 8.5 55

tF (s) 24 24 35 7 8| T 22 35 40 3.3
p0 queue free % 99 88 71 100 79 96 99 99
cM capacity (veh/h) 760 812 33 e ser - 2 265 634
Volume Total 308 360 99 484 47 233 15

Volume Left 7 0 99 i 0 97 9

Volume Right 0 59 D 0 § 136 3

cSH 760 1700 812 1700 1700 468 278

Volume to Capacity 001 021 (012 o028 045 050 006

Queue Length 95th (m) 0.2 0.0 33 0.0 00 217 14

Control Delay (s) 03 00 100 0.0 00 200 188

Lane LOS A B G c

Approach Delay (s) 04 12 201 188

Approach LOS c C

2 T 5 S S APt e VT B VB I L 5 8 0 b g i O SN
Average Delay 3.5

Intersection Capacily Utilization T1.8% ICU Level of Service c

Analysis Period {min) 15

Hwy. 43:20 & RR 32 at Gun 06/06/2014 AM Peak 2024 With Development Existing Treatment Synchra 8 Light Report

D. Paulichuk Page 1




HCM Unsignalized Interseclion Capacity Analysis

3: Rge. Rd. 32 & Hwy. 43:20 09/06/2014
A T e N N S S

Lane Configurations ab LI < &

Volume (veh/) 6 470 51 85 585 8 78 e 6 2 3

Sign Contro| Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0e2 092 0.92 0.92 0.52 0.2 0.92 D92 092 092

Hourly flow rate (vph) T 51 55 92 636 5 BS 0 121 7 2 3

Padestrians

Lane Widih (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type Raised Raised

Median storage veh) 3 3

Upstream signal (m)

pX, piatoon unblocked

VC, confiicting volume 641 566 1050 1378 283 1212 1403 3

vC1, stage 1 conf vol 552 552 823 823

vC2, stage 2 conf vol 507 826 389 679

vCu, unblocked val 641 566 10689 1378 283 1212 1403 el

IC, single (s) 4.5 4.5 78 6.6 7.0 75 6.5 69

iC, 2 staga (s) 66 56 6.5 B5

tF (s) 24 24 35 4.0 33 35 4.0 33

p0 gueve free % 99 90 78 100 83 98 99 100

cM capacity {veh/h) 827 BB7 381 33 705 277 307 678

Volume Total 262 31 92 424 217 205 12

Wolume Left 7 0 92 0 0 85 7

Valume Right 0 85 0 0 8§ 1A 3

cSH 827 1700 B87 1700 1700 522 337

Volume to Capacity o001 018 040 0s 043 D39 004

Queue Lengih 95th (m) 0.2 0.0 28 0.0 00 149 0.8

Control Delay (s) g3 oo 95 DO 00 163 1641

Lane LOS ) A c c

Approach Delay (s) 0.1 1.2 163 161

Approach LOS c C

Average Delay 30

Intersection Capacity Utilization 64.3% ICU Level of Service C

Analysis Period {min) 15

Hwy. 43:20 & RR 32 at Gunn 06/06/2014 AM Peak 2019 With Development Existing Treatment

D. Paulichuk

Synchro 8 Light Report
Page 1




HCM Unsignalized Intersection Capacity Analysis
3: Rge. Rd. 32 & Hwy. 43:20 09/06/2014

S T 2 T N . S S 4
Mowemest ~ EBL EBT EBR WBL WBT WBR N8I NBT NBR SBL S8BT SBR

Lane Configurations ab I & 8

Volume (veh/n) § 385 48 78 465 4 65 0 a5 5 2 g
Sign Contral Free Fres Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 .92 0.92 092 pgz 082 0.92
Hourly flow rate (vph) 5 418 5 8 505 4 T4 0 108 5 2 2
Pedestrians

Lang Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type ' Ralsed Raised

Median storage veh) 3 3

Upstream signal (m)

pX, platoon unblocked

vC, conflioting volume 510 468 B8O 1134 ¥ 1001 WieT 0 266
v 1, stage 1 conf vol 454 454 B77 677

vC2, stage 2 conf vol 4286 679 323 479

vCu, unblocked vol 510 468 880 11M 234 1001 147 285
IC, single (s) 45 4.5 7.6 6.6 7.0 75 6.5 6.4
iC, 2 stage (s) 6.6 5.6 65 55

Fis) 24 24 2.5 4.0 33 3.5 4.0 33
pl queus free % g9 el 84 100 86 98 45 100
cM capacity (veh/h) 03s a2 448 3rh 758 347 368 747
Displfonlarie# ~ €BY EB2 WB1 we2? w3 NBY S0 0 0
Volume Total 215 259 85 33 1 s 10

Volume Lefl 5 ] BS 0 0 71 ]

Volume Right i} 50 0 0 4 103 2

cSH 938 1700 972 1700 1700 580 400

Volume to Capacity 001 o015 009 020 010 028 002

Queue Length 95th (m) 0.1 0.0 2.3 0.0 0o 938 0.6

Control Delay () 0.3 0.0 9.1 0.0 00 138 142

Lane LOS A ) E B

Approach Delay (s) 0.1 13 136 142

Approach LOS B B

R SRR £ 0 3T o =R S U0 oy O e ) R, O
Avarage Delay i

Intersaction Capacity Utilization 54.4% ICU Level of Service A

Analysis Period (min) 15

Hwy. 43:20 & RR 32 at Gunn 06/06/2014 AM Peak 2014 With Development Existing Treatment Synchro 8 Light Report

D. Paulichuk Page 1




THE ESTATES AT WATERS EDGE

Lot 1, Block 1, Plan 072 0068
Subdivision in SE 10-55-3-W5M

Hwy. 43:20 & Rge. Rd.32/Gunn Access

TRAFFIC IMPACT ASSESSMENT

APPENDIX C

SYNCHRO ANALYSIS
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&A CONSULTING LTD.
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HCM Unsignalized Intersection Capacity Analysis

3: Rge. Rd. 32 & Hwy. 43:20 09/06/2014
e T TR Sl . R VR B T T

Lana Configurations ap ! " 4 * a2

Volume (veh/h) & e 63 104 B72 B 3 0 458 10 3 4

Sign Confrol Free Free Stap Stop

Grads 0% 0% 0% 0%

Peak Hour Factor 0% 092 082 082 082 092 09 082 092 082 092 0492

Hourly flow rate (vph) g 785 6 113 948 7 123 0 170 1" 3 4

Fedestrians

Lane Width (m)

Walking Speed (m/s)

Percenl Blockage

Right turn flare (veh) 2

Median type Raised Raised

Median siorage veh) 3 3

Upstream signal (m)

pX, piatoon unblocked

vC, conflicting velume 954 853 1642 2017 427 1672 2048 477

vC1, stage 1 conf vol 836 836 " 1177

vC2, stage 2 conf vol 708 1180 495 8N

vCu, unblocked vol 854 853 1642 2017 4271 1672 2048 477

{C, single ) 45 45 76 6.6 7.0 7.5 6.5 69

tC, 2 stage (s) 68 58 6.5 55

iF (s} 24 24 35 4.0 33 a5 4.0 33

pl queue free % 99 B3 50 100 70 a3 a8 89

cM capacity (veh/h) 615 677 248 193 568 185 188 537

Volume Total 401 481 113 632 322 2g2 18

Valume Left g 0 113 0 0 123 1

olume Right ] 68 0 i [ 1] 4

oSH 615 1700 677 1700 1700 588 193

Volume to Gapacity 001 02 07 037 049 050 010

Queue Length 35th (m) 0.3 0.0 48 0.0 00 220 25

Control Delay (s) 0.4 00 114 0.0 0.0 220 258

Lane LOS A B c D

Approach Delay (s} 0.2 12 220 258

Approach LOS G D

Average Delay 7

Intersection Capacity Utifization 79.6% ICU Level of Service D

Anglysis Period (min) 15

Hwy. 43:20 & RR 32 at Gunn 06/06/2014 AM Peak 2034 With Development w RR 32 Treatment Synchro 8 Light Report

D. Paulichuk

Page 1




Aberna I

TRANSPORTATION ST LTI
223, 4709 = 44 Avenue Telephone 780/963-5711
North Central Region Provincial Buliding Fax 780/883-7420
Stony Plain Office Slony Plain, Alberta

Canada T7Z 1N4 Toll-Free connsction outside Edmortan — Dial 3100000

March 8, 2007 File: 2512/SE 10-55-3-5
LSA File: 10S8UB2007

Lac Ste. Anne County

Box 219, 4928 Langston Street

Sangudo, AB, TOE 2A0

Attention Geraldine Berg:

RE: Proposed Subdivision in SE 10-55-3-W5M, Adjacent to Highway 43,
Lac Ste. Anne County (Revised Comments)

This will acknowledge receipt of your circulation memorandum regarding the above noted
proposal, which must meet the requirements of Section 14 of the Subdivision and

Highway 43 is being protected to a freeway standard at this location. Further to our
correspondence with Bunt & Associates regarding the need to obtain a board order for the
future local road crossing, the department acknowledges that this will be handled by either
Lac Ste. Anne County or the department at the time of construction of the future
interchange at Highway 33 and 43. |t may also be required should further development
pressures at the Range Road 33 Intersection require closure of that intersection.
Therefore, conditional on the applicant dedicating the local road system connecting his
subdivision to Range Road 32 by plan of survey, the department hersby grants variance to
Section 14 for this application.

If you have any questions. please contact this office.

Yours truly,

Development and Planning Technologist
MA/

cc: Glen Tjostheim, Roadside Planning Specialist
Ray Davis, Bunt & Associates, Ste. 504, 10339 — 124 St., Edmonton, AB T5N 3W1
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TRANSPORTATION BAFETY E14 0.5 WITH YOU!
a3, 4700 = 4 Avanus Telephana TE0ME2-5711
Horlh Cenlrsl Fegion Provineisl Bullding Fax 7I0EA5-7420
Slany Plaln Cifics Glany Plain, Albria '
) . Canads T7Z 1HA Tell-Fras connaciion culsida Edmenton = Dial 310-0000
June 18, 2009 - Sl - File: 2612/SE 10-55-3-6

LSA File: 0265UB2009

Lac Ste. Anne County
Box 219, 4928 Langston Strest

Sangudo, AB, TOE 2A0 ' - Egﬁ@%@

- Attention Judy Lesko:

RE: Proposed Multi-parcel Country Residentlial Subdivision in SE 10-55-3-W5M,
Adjacent to Highway 43, Lac Ste. Anne County

Reference yuﬁr circulation regarding the abave noted proposal, referred to this office in
accordance with Section 5 of the Subdivision and Development Regulation, dus to the
proximity of Highway 43. Highway 43 is being protected to a freeway standard at this

location. )

This application to create 42 additional country residential parcels from a previously
subdivided quarter section with no direct highway access coes not mest the -
requiremants of Section 14 of the Regulation, As the lands affected bay this application
are far enough removed fiom Highway 42, Alberta Transportation hereby grants,’
uncanditional variapee to Section 14 of the Regulation. Furiher, the d=partment grants
“variance lo the distance further to Section A78 (2,1) of the Municipal Government Act
and under Section 5 (5) () of tha Subdivision and Devalopment Regulation. As far as
Alberta Transportation is concerned the appeal may be heard al the lodal appeal board,
contingent on- involvement by other provincial agencies, The department expects that
the municipality will ensure that any negalive impacts caused by fraffic generated by
this subdivision on Highway 43 Intersections will be mitigatad furiher to the Provincial
Land Use Bylaws, including closurs when warranted,

Should you have any questions, please contact me at 958-4217.

“Yours truly,

‘ r
; %gurré’ Armilage g I ———
RECT - LEs0]

Development and Planning Technologist
B : JUN 24 2009 l

ce:©  Cathy Maniego, Acting Roadside Planning Specialist

£ Printed on recycled paper
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Al Taolom ARGHITECTURE #3054 .04

Seplember 26, 2005

Walers Edge R.V. Resor

c/o Arndl Tkalcic Archileclure
10315 - 109 Street
Fdmoniton, AB T5J 1h3

Altn: Mr. Rick Arndl
Transganiaticn Piannars
Re.  Waters Edge R.V. Resort and Engiacars
Arndt Acres Ltd,
North Shore of Lac St. Anne at Gunn, Alberta

We have undertaken a review of the traffic generation for the addilion to the
existing RV Resorl. The addilion for the purpose of this review is envisioned to
consist of approximately 80 additional sites. On this basis we offer the following
information.

Site Traffic

Trip generalion rates for the resort are based on ITE land use code #416 —
Campground/RV Park as published in the ITE Trip Generation 7" Edition. The
Inps generated by the resort are estimated at 0.20 trips/occupied site in the AM
peak hour and 0,37 trips/occupied site in the PM peak hour. For the purpose of
Ihe assessment it was assumed that all of the sites were occupied. In the AM
peak hour the rate of 0.20 trips/occupied site identifies that approximately 20% of
Ihe sites would be generating traffic between 7:00 AM and 8:00 AM. It is
assumed that only 40% of the trips generated in the AM peak hour would be Bint & Associates
inbound trips and the remaining 60% would be cutbound trips. Englneaiing (i
In the PM peak hour the trip rate shows thal approximately 40% of Ihe siles were
generaling lraffic between 4:30 PM and 5:30 PM. In the PM peak hour it was
estimated that 68% of the trips generated by the campground would be inbound

trips and 31% would be outbound rips. Sule T4, Princeton Frice

10378 - 124 Shae)
Table 1 summarizes the AM and PM peak hour trips generated by the proposed ~ S9monta. 48
development, TSV W1 Cenads
Table 1: New Site Generated Traffic
Land Use | Size | Rate | Inbound | Outbound | Total Tel. 7807325373
G o Fhriiennos
Campground | 80 0.20 6 10 16 ™ =
[416) new sites | Iripsisite
PM Peak Hour
Campground 80 0.37 21 9 30
416) new siles | Irips/site




Waters Edge RV Reson
Rick Amdt

The traffic generated by the proposed develapment was all assigned to Highway
43 via the Gunn access Range Road 33 (Lac Ste. Anne Trail) and assumed that
the majonity would be heading to the greater Edmonton area. Therefare, it is
assumed that 80% of the traffic would be generated from the south and 20%
would be generated from the north.

Alberta Infrastructure and Transportation Highway Volumes

A review of AIT databases Identified on Highway 43 W of 33 NE of Gunn
volumes of 6840 AADT in 2004 and on Highway 43 E of 33 NE of Guan volumes
of 8170 AADT. Intersection turning movement volumes were also available from
AIT for the intersection of Hwy 43 & Gunn Corner ESSO

It was assumed that in conjunction with the upgrades for the North/South Trade
Corridor the existing intersection of Highway 43 and the Gunn turn-off at Lac St.
Anne Trall was designed to meel the Highway Geomelric Design Guide. The
anticipated change in volume does not change the category of geomelric
requirements according to Figure D-7.4 of the manual. Wesibound lo
southbound left turns on Highway 43 increase by 5{AM]) and 17(PM) vehicles in
the peak hours if the new development is operating at full capacity. This being
the most critical movement. Volumes for the right turn from Highway 43 is
estimated al 1(AM) and 4(PM); right trn from Lac St.Anne Trail to Highway 43 is
8(AM) and 7(PM), while the left turn volumes to Hwy 43 from Lac Ste. Anne Trail
is estimated at 2 for both AM and PM periods.

This preliminary review would Indicate that the addition of 80 units to the Walters
Edge R.V. Resort will nat unduly affect the operations of the adjacent Provincial
Highway 43,

We lrust this provides you with the information you require for review with the
County for the addition of the lots to the R.V. Resort. If you or the County have
any questions please call me at 732-5373,

Sincerely
Bunt & As:snciaiea

'Ray Davis
Senior Associate
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Turning Movement Summary Diagram

NorthOn  Local Rd
Vehicle Type Val %
[ Pamaenger Viehicie 5] 357
Rererence NO.. DoDeD Recraational Vehicle o oo
" Bus 21 143
Intersection of: Single Unit Truck 7| =00
433 GUNN CORNER ESS0 10-55-3-500001200 Trasted Traller Unkt ol oo
| Tetal 14
2004 p.m. 100th Highest Hour ESTIMATES | |
3] o] [ s8]
| | [
A 0 a zlla ojla 3
B O B ofle oflg o
c. 2 c oflc ofle o
D 2 p zllp oo 3
E © E olle ol o
A a NT ML WL 5T ER
B O ! A A
—_oHc o
D 0
E 0O
A 210 ERIA 246
B B B 8
EIT) gy g W1 ] SR = mc 8 7
| WestOn 43 £ 1, L E a4 EastOn 43
Vehicle Type vol | % i Vehicle Type
l4: Passenger Vehicle s13| 788 E O 2 A 0 |a: Passenger Venicle
Recrearional Vehicle 13 18 -—| :I—c ?lsL—— | — | — | — | — B 0 b Recrmadonat Viidie.
s 1| 18 5 o =|=|=-|——nfc H s
- Single Unit Truck 28| 42 E 0 E o ID: Single Unit Truck
Tractor Trailer Unit 1086 157 [E: Tractor Trailer Linit
[ |Towm &7 A o A z3 [Fota
[ 3¢ 3w —[——wne H =t snl
E E‘m"‘r B %]
NR: Traffic From Morth Turning Right ; "g
ML: Traffic From North Tuming Lef 7
e 0
NT: Traffic Fram Norh Procaeding Through ' A l_"mn 2
SR: Trafic From South Tuming Right NT EL si ST SR E_®
SL: Traffie From South Turning Laft A 3s|la olla = A T3
ST Trafflc From Scuth Proceeding Through B oOllB ol @ B 0
T c ojic il = ° c 2
ER; Traffic From East Tuming Right D ollp ol|lD 2 D 2
EL: Traffic From East Tuming Left E o|lE o|l 3 E &

ET: Trafiic From Eas! Procesding Through

VR Traflic From West Turning Right
WL: Traffic From \West Tuming Latft
WT: Traffic From West Proceeding Through

i
A
el

SouthOn Local Rd
Vehicle Type el %
. Passanger Vehiclz 141 882
' Recreathonal Vehicle o 0.0
Ic: Bus 4 25
O Single Link Truck 4 25
£ Tractor Trafler Unet 3 &7
| Total 153 o




Reference No.: 66348
Intersection of;

438 OUNN CORNER E38O 10-80-2-500001200

2004 a.m. 100th Highest Hour ESTIMATES

Turning Movement Summary Diagram

North On  Local Rd
Vehicle Type Vol | %
A Fassenger Vahicla 18] 100.0
B! Recrmotional Vehicle 0] 0o
= Bus 0 oo
O Single Uni Truck 0| oo
E* Tractor Traller Unit o 0.0
| Total 18

[ o]

H
L

il

A 10 A z2lla z|la 4
B 0 B ofla ofls o
c a c aljc ojlc D
D 0 b oflo oflp @
E Q E olE o||lE 1]
A 2 NT NL WL ST ER
8 o F A
—=H¢ -
D U
E ©
=
B 13
L_3s1— 37 g ileTE——F|—
WestOn 43 E 1; iy EastOn
Vehicle Type vol | % —— Vehicle Type vol | %
: Passenger Viehide 486] 749 _@_a 3 = ; g |o: Passanger venisia 21| 749
Recreational Vehicle 34 82 c L — | — | — | — B Recreational Vehicls a0 43
Bus 4 os D 2 e g—lﬂ— i Bus 4| 08
Single Unk Truex 23| 3s E Q £ 0 O: Singie Unit Truek 28| 42
: Tractor Trailer Unit 102] 157 E: Tractor Trailer Unit 1121 1814
[ [roas 649 : %""f- a 1?2 | Total 596
[ 28———¢ owr —|——>wc o zesi—— =3
i D
54
MOVEMENT ABBREVIA 3 = W .
MNR: Traffie Fram Nerth Tuming Right a 4;
NL: Traffic From North Tuming Lef =)
NT: Traffic From North Proceeding Through . | 3 mg gm_
SR: Traffic From South Tuming Right E &
SL: Traffic From South Tuming Left A 2B|lA & A &8
ST: Traflic From Scuth Proceeding Through E ollB g CB: 4
ollec o
ER: Traffic From East Tuming Right D o||D o] D 8
EL: Traffic From Eas! Tuming Le®t E o|lE o] E &
ET: TrafMe From East Proceading Through
WR: Traffic From Vst Turning Right 6]
WL Traffic From West Tumning Left 19
WT: Traffic From West Proceeding Through | 86] 46 [&7]
SoumthOn Local Rd
Vehicle Type Vol | %
A Passanger ehicle 149| BB
6 Recreationsl Vehicle 4 2.3
C: Bus o oo
O Single Unit Truck 10| 58
EIIEHTHH!’UEH 10 2.8 y
[ [tom 1w A=




Turning Movement Summary Diagram

North On Locsl Rd

Vehicle Type Vol e
JA: Passenger Vehicie BBl &50
Reference No.: 66548 Riscraational Vehicle 2| 28
Intersection of: = e o
- Single Unit Truck s 75
43 & GUNN CORNER ESSQ 10-85-3-500001200 = Tr:::r'l‘rah?lkit 1 13
ASDT 20| AADT 80
2004 AADT / ASDT ESTIMATES [
[ 1] [ 30l 20
A 3 a  sfla 10 1
B o -] ol|B o
c 2 c ojlc 0
D i =} 1|{B o
E 1 E aflge o
A 8 NT ML -.n.:_ s:- ER
=] 0 4
—{_1oHc MI'NJ
5 o
E 1
A 2012 ER A 2435
B 115 B 140
L gesol——1 260G 22[ev+ = Ee 2 35|
WestOn 43 E 529 alE §}§ EastOn 43
Vehicle Type vel | % | Vehicke Type vol | %
& Passenger Vehicle 4736| 737 _-_‘n 8 é fg A: Passenger Vehlele 255|725
8: Recreational Veh|cie 23 3T EEN o = ilg ——| — | — | —— | — Recreational Vehiclke 272 40
lc: Bus. 57| o8 D 8 1 1 1 ™ gm_ Bus 55| 08
0 Single Unét Truck 309 438 E 0© E © Singie Unie Truek af| 55
E: Tractor Tradler Unit 1080] 17.0 Tractor Trailer Unit 1169 171
|aSDT  7c20[AADT 5430 R & 228 [asOT  7aso[aapr ema0
(St ———g a2jwr —|—>wic 241 zssol—— 5]
D
TURNING MOVEMENT ABEREVIATIONS E_S0pwR E_550
NR: Traffic From North Tuming Right ; 4:-‘;
NL: Traffic From North Tuming Left
NT: Traffic From Narth Proceeding Through ¥ [ e 3;_@_
SR: Traffic From Scuth Tuming Right E 3
SL: Traffic From Seuth Turning Left A 409 A 860
ST. Teaffic From South Proceeding Through B Zg B 25
c €
ER: Traffie From East Tuming Right D b 45
EL: Traffic From East Tuming Left E 45 E
ET: Traffic From East Pracseding Thraugh :
520

WWR: Traffic From West Turning Right
WL: Traffic From VWes! Tuming Laft
WT: Traffic From West Proceeding Thmugh

TURNING MOVEMENT ABBREVIATIONS
AADT: Avarage Annual Daty Traffic
Average daily fraffic expressed as vehicles per day fa
pericd of January 116 Desember 31 (365 days)
ASOT: Average Summer Daily Traffic
Average daily traffic expressed as vehicles per day fo
perod of May 1 to Seplember 30 (153 days)

[Com]

SouthOn  Local Rd
Vehicle Type Vol | %
f: Passenger Viehicke 1583 B73
1B Recregtiorsl Vehicle 48 e -]
i Bk v 08
0 Single Unit Truck BE| 47
E: Tractor Trailer Unit ED 4.4
ASDT 1990 aaDT 1820




ALBERTA HIGHWAYS 1 T0 88¢
TRAFFIC VOLUME HISTORY 1955 - 2004

Alberta Infrastructure and Transportation
Program Management Branch
Highway Asset Management Section
Produced: 15-Feb-2005 By ComerStone Soiutions |nc.

1535 1556 1887 1388 1953 2000 00 2002 | 2003 2004 1
Hwy C5 TCS Muni From AADT | AADT | AADT | AADT | AADT | AADT | AADT | AADT | AADT | AADT  ASDT ,|
43 18 12 LSAn E OF 757 E OF SANGUDO EJ 4470 4310 4570 4700 4740 4860 4750 4760 4930 5310 5800
43 18 12 LSAn WOF USBURN RD Z2-56-8-500000500 4300 4080 4340 2420 4450 4580 4640 4680 4770 5130 5600
43 1B 12 LSAn E OF LISBURN RD ?2-56-6-500000500 4120 4000 4260 4330 4370 4490 4550 4570 4770 5130 5600
43 18 12 LSAn WOF 764 AT CHERHILL 4050 3810 4070 4200 4230 4340 4550 4580 4780 5150 5620
43 20 4 LSAn E OF 764 AT CHERHILL 4370 4000 4260 4300 4420 4540 4750 4800 5020 5400 5900
43 20 4 LSAn WOF 765 SE OF CHERHILL 4130 4010 4300 4430 44T0 4580 4720 4730 4950 5330 5820
43 20 8 LSAn E OF 765SE OF CHERHILL 4060 3870 4240 4370 4410 4530 4630 4540 4880 5220 5700
43 20 B8 LSAn 7.2 KM WOF 338 43 GUNN 4230 4110 4350 4530 4550 4650 4920 5030 5280 S6T0 6070
43 20 8 LSAn WOF GUNN CORNER ES30 10-55-3-500001200 4710 4570 4880 5050 5080 5420 5650 5710 5980 8430 TOZ0D
43 20 8 2 B 50

LSAn E OF GUNN CORNER ESS50 10-55-3-5040001200

LS8N WOF | b =

~F AT ey 7150 7570

& LSAn E OF 37 NW OF ONOWRY 6260 6580 G6ED 6930 7100 7350 7580 8330
43 22 B LSAn N OF ONOWAY NORTH ACC 33-54-2-500000805 5960 5920 6250 6550 6830 6590 6820 7080 7340 7580 B370
43 22 & LSAn S OF ONOWAY NORTH ACC 33-54-2-500000805 6240 G200 G470 6790 B&70 GET0 7180 7370 7660 7920 8750
43 22 B LSAn N OF ONCWAY SOUTH ACC 28-54-2-500000000 G240 6200 5470 6770 B850 G8TD T180 7310 7660 7920 8750
43 223 8 LSAn S OF ONOWAY SOUTH ACC 28 54-7-S00000000 7100 T050 7350 TED0 T 7820 B1B0 8330 8630 510 9840
43 22 B LSAn NOF633E OF ALBERTA BEACH 6520 6880 7110 T460 7460 7680 B8040 8170 8470 avad 9550
43 23 11 LSAn § OF 633 E OF ALEERTA BEACH 7700 7650 TE10 8280 280 B530 8820 9250 2600 9210 10950
43 22 12 LSAn 0.8 KM N OF 16 & 43 CARVEL CORNER 7910 7850 &180 8580 8540 8890 9300 2590 9200 10180 11180
43 22 12 LSAn M OF 16 ATMANLY CORNER 7810 T850 &180 8580 BE40 8890 8300 8450 9800 10120 11180
44 0 4 Park NOF 16 W OF EDMONTON 4370 4460 4840 5080 4860 5200 5780 6020 6400 6670 7810
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P e e e B e e S U EXECUTIVE SUMWARY
Foreword

[his site assessment and feasibility study for an on-site wastewater treatment system (OWTS5) was
completed by EBA Engineering Consultants Led. (EBA) at the request of Mr. Rick Arndt of Water’s
[idge Resort Incarporated. The subject site is composed of Phases 1 to 3 of the re-development at
Water’s Fdge Resart. The proposed development consists of 100 lots, all of which will be upscale,
environmentally conscious cabins, Water's Edge Resort is located on the shores of Lac Ste, Anne at
Gunn, Aberta at SE-10-055-03 W5, in Lac Ste. Anne County. Water and wastewater services (o
these units will be communal and 2 low-pressure system is the proposed method of wastewater
effluent collection to a cenrral locavon. The proposed location of the final treatment component
meets or exceeds the requirements for clearance from property lines, water sources, water courses,
basements, cellars or crawl spaces, buildings, permanent waterbodies. There were no water wells
identified within the required setback distances from any of the proposed OWTS components.

Conclusions and Recommendations

The site assessment indicates that the soil, groundwater, vegetation, and landscape conditions in the
area of the proposed final trearment system are very conducive to a successful OWTS, A shallow
bury trench style septic field is well suited for the soils and constraints presented by this site. The
most appropriate loading rate for a shallow bury trench system at this sire 15 11,56 gallons/sq. ft./day.
There is enough suitable land available to accommodate a shallow bury trench system for 42,872
pallons/day at a loading rate 0.56 gallons/sq. ft./day if secondary treatment and pressure distribution
are used.

A &
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1.0 INTRODUCTION:

This site assessment and feasibility study for on-site wastewarer treatment system (OWTS)
for Water’s Edge Resort Incorporated, located on the shores of Lac Ste. Anne at Gunn,
Alberta, was complered by EBA Engineering Consultants Led. (EBA) at the request of
Mr. Rick Arndt of Water’s Edge Resort Incorporated in accordance with EBA's standard
terms and conditions (see Appendix A).

2.0 BACKGROUND

The subjecr site is composed of Phases | to 3 of the re-development at Water’s Edge
Resort.  The proposed development consists of 100 lots, all of which will be upscale,
environmentally conscious cabins. Water and wastewater services ro these umrs will be
communal and a IOW—‘FII.'{:SSLI.IE Sj.'ﬁttﬂ'l is rhe ]ﬁft‘)l‘)c!:‘ifd method I,‘I-{ wastewater etfluent
collecnon to a central locanon for eicher: (a) secondary treatment and subsutrface dispersal;
or (b) collection by vacuum truck and transport to the mumcipal lagoon. Water’s Edge
Resort is located on the shores of Lac Ste. Anne near Gunn, Alberta in SE-10-055-03 W5M,
i Lac Ste. Anne County. The subject site 15 bordered to the north and east by the rathway
and to the south by Lac Ste. Anne. Hayfields and stands of aspen and balsam poplar lie
west of the subject site. "The potential erearment system area is currently undeveloped with
balsam poplar, aspen and birch forested areas and nanve grass areas where rhe forest was
previously cleated. The subjecr site is accessed via paved driveway off Range Road 33 (Lac
St. Anne Trail), which borders the southeastern fip of the property.

3.0 SCOPE OF WORK

The scope of work was presented in a work plan dated October 27, 2005 to Mr. Rick Aendt
(EBA File: P5100710), This site assessment for OWTS feasibility incorporates assessment
of soil, groundwater, vegetadon and landscape to make recommendations for suitability for
shallow bury trench OWTS,

4.0 SAFETY

Standard personal protecuve equipment (hard hat, reflective vest, steel-toed boots) was
worn by EBA personnel while on site.  For personal protection, nimile gloves were worn
when handling soil and groundwater, EBA personnel had appropriate safety certification
and documentation [(Ground Disturbance Level 11, Transportation of Dangerous Goods,
Workplace Hazardous Material Information System and Standard Level First Aid). Alberta
One-Call and bne locates were completed by the client ptior to EBA’s representative
armving on site.  Mr Cam Marhewson of Water’s Edge Resort was present during the
assessment and approved the location of eich borehole for ground disturbance purposes.
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3.0 METHODS

Aerial photographs were reviewed to identify historical vegetation rypes and areas thar
experience historical or seasonal flooding or high warer rable. Historieal development was
also reviewed for its porental impact on site suitability of OWTS.

Soil maps and elassification for the area were reviewed to identify potental areas of
suitability and unsuitability for OWTS and provide direction for the field assessment.
Watershed information was reviewed to determine distances o surface warerbodies ro
ensure proper sighung of the OWTS. Nearby water wells were identified, particularly
shallow wells that may be impac ted by tatled OWTS systems.

An interview with chient representanives was conducted, providing informaron on the size
and tvpe of buildings, number of nccupants, apphances and plans for furure development
thar would affecr the OWTS.

A truck-mounted dill rig was used for the site investugation. .\ Shelby tube was used to
investigate the first 1.50 m, after which a solid stem auger was used. Soil boreholes were
located in the proposed location of the OWTS final treatment component as determined by
EBA and the client afrer reviewing all available locanons.

Five borcholes wete completed for soil assessment purposes in the proposed (WS final
treatment component, as shown in Figures | and 2. Three of these boreholes were
developed into monitoting wells. Ms, Stephanie Morin of EBA and Mr. Rick Arndt of
Water's Edge Resort identfied the proposed OWIS final rreatment area during their
meeting on October 21, 2005,

The Canadian Svstem of Soil Classification' was used to describe the soil profile with
additional comiments on limiting layers, permeable layers and seasonally sarurated soil. Soil
samples were collected for laboratory analysis based on location, depth, and field
observations. Soil data was interpreted with respect to OWTS, Samples collected for
analysis were placed in plastic bags and transported to Norwest Labs in Edmonton where
the samples were analyzed to determine the soil rexture to determine approprate loading
rates.

Soil samples were collected from the treatment area and down slope of the treatment area
and analysed for soil salinity and nutrients. This analysis was used to assess the current soil
condition and provide baseline data for future assessment, allowing Water's Edge Resort to
determine if they are having an impacr on the soil over nme.

Seven momtoring wells were installed b:,' EBA to assess groundwater depth, direction and
rate of flow within Water's Edge Resort (see Figure 1). Three wells were installed within
the proposed dispersal field area and four wells were installed downgradient of the dispersal

b Mgrdculuce Canada Fypert Commiteee on Sall Sucecy. 1987, The Canadian System of Sail Chssfication. 29 od. Apric. Cane Publ. 1646,

6 g,
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feld in the resort aren. Standard two-inch wells were installed with lock-boxes to protect
the wells and prevent tampering. Keys for the lock boxes were provided to
Mr Cam Mathewson,

Two wells within the dispersal field (MWO1 and MW02) and one downgradient (NW09)
wete sampled for routine water analvsis, biological oxygen demand (BOD), total suspended
solids (ISS), rotal and fecal coliforms, ammonia, total Kjeldahl mtrogen and rotal
phosphorous, The data was used th assess the current groundwater condition and to
provide baseline data for future assessment, allowing Water's Fdge Resort to detetmine 1f
thiey are having an impact o the groundwater over tme,

Four wells (NWO01, MW02, MW04 and MW09) were tested for hydraulic conductvity
{speed of water movemen t) using a slug test. Water levels were measured 10 all seven wells
mstalled by EBA and three well nstalled by others (MOIN-01, MWX-02, MWX-03) to
determine deprh to groundwater and groundwater flow direction.

Vegetation was assessed and mapped 0 order to identify areas of poor drainage, seasonally
saturared soils, high groundwater table and periodic flooding. Vegetation was also used to
identify areas of pood drainage.

Site topogtaphy and landscape features were assessed and mapped, including those features
that are parncularly important for OWTS sighting such as surface drainage, unstable slopes
and areas that are prone to crosion.

8.0 SUBJECT SITE DESCRIPTION
6.1 HISTORICAL DEVELOPMENT

Aerial photographs from 1969, 1971, 1978 and 1992 were reviewed to determine any
histotical development or flonding within the proposed location of the final treatment
system. The area around the proposed location for the final treatment system was cleared
prior to 1969 and has been kept clear throughout the years by cattle grazing. There has
been no further development of the area, The area of the proposed reatment system 15 on
high ground, with no historical evidence of flooding or surface water ponding,

6.2 SURFACE WATER AND DRAINAGE

The subject site is shown in Figure 1 and the proposed location for the OWTS is shown n
a detailed site plan in Figure 2. Lac Ste. Anne is 250 m south of the proposed final
rreatment component. There is an unnamed creek 1n the Corsair Cove Subdivision that
runs into Lac Ste. Anne from the north. This creek lies 245 m west of the proposed final
treatment component. A dry, low-lying area (that may serve as a drainage channel 1 the
spring), which does not connect to the lake or creek, lies 50 m west of the proposed final
treatment component. The elevation of the proposed location of the OWTS final
treatment component is 9.5 m above Lac Ste. Anne. All permanent waterbodies are more
than 100 m away from the proposed location of the OWTS final treatment component as

4 : [ AR =

P =
eoqQ
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required by the Standard of Practice’. As the OWTS final treatment component 1s situated
on high ground more than 245 m from 4 waterbody, it is unlikely that the OWTS final
rreatment component would be impacted by rising water levels in Lac Ste. Anne or the
unnamed creek,

DENSITY

Lac Ste. Anne lies to the south. To the north and northwest there is approximarely one
home per quarter secnon, each having an OWTS and water well. To the west, the
subdivision of Corsair Cove (SE 10-055-03 W3M) is adjacent 10 Water's Edge Resort. The
subdivision cutrentdy has approximately 83 lors, nat all currentdy have homes. The
subdivision of Hansen and Mover Beach lies to the southeast (NW 02-055-03 W5h). The
subdivision currently has eight lots, not all currendy have homes. o the cast lies the
Village of Guan. There are 14 lots in Gunn, not all currently have homes. Althongh not all
of the lots in the surrounding subdivisions are currently occupied, it is reasonable to expect
that all the lots will eventually have homes, each with an OWTS and water well.

Suitability; Water's lidge Resort is located in a high density development aurea and a
secondary trearment system with appropriate and integrated safery factors should be
incorporated in the OWTS design to safeguard groundwater supplies in the area.

VEGETATION

The area whete the proposed final treatment component is located is 1n a natural area along
the northetn edge of the property bordered by the railway to the north and a treed area to
the east and west, as shown in Figure 2. The trees are a misture of aspen, birch and balsam
poplar with understory vegettion consisting of prasses, rose, and buckbrush,  This
vegeration indicates well-drained site conditions throughout the year.

TOPOGRAPHY

The area is undulating with gentle slopes, generally less than 20%. Surface drainage is north
towards the railway. The area of lower elevation near the northern property line (next to
the railway) is dry at the surface, with drainage to both the east and west (on propetty). The
proposed location of the final treatment component is situated within the gently sloping
landscape near the maximum clevation of the subject site. The proposed location of the
final treatment component does not have surface dramnage limitations and has a low nsk of
£rosion.

ENCUMBRANCES

The proposed location of the final treatment component, as shown i Figure 2, meets or
exceeds the requirements for clearance from property lines, water sources, water Coutses,
basements, cellars or crawl spaces, buildings, permanent waterbodies.

Whorra Prvare Sewage Systems Standand nf Practice, 1A fandbook. 1 Bdion., Jualy 26,
5L -2 ¥
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RECONNAISSANCE GROUNDWATER

Based on a review of hydrogeological maps, regional groundwarer flow i1s inferred 0 be
north-northeast towards the Pembina River” (24 km away), EBA completed a desktop
invesnganon of the number and locanon of water wells and idenufied 88 water wells wirlun
one kilomerre of the subject site.  The depth of the water wells ranged from 4.5 to
91 metres. Although static water level was not repotted for all wells, of those reported, the
depth of the stauc water level ranged from 11 o 35 merres below ground surface.
Eighry-five wells were for domesnc use with one well each for industral, stock watering or
unknown use, respectively. The relanvely shallow depth from which some of these wells
are collectung warer indicares that there s 4 possibility that these shallow wells are accessing
sroundwater under the direct influence of surface water. There were no wells identitied
within the Alberta Standard of Practice required setback distances from any of the propased
OWTS components.

GROUNDWATER ON SITE

site fearures and monitoring well loeations are shown in Figures | and 2. Groundwater
contours have been plotted in Fipure 3. Borchole logs with momtoring well mstallanon
details are provided in Appendix B. Groundwater elevanons are summarized in Table 1.
Laboratoty results are summarized in Table 2 and original laboratory data is provided in
Appendix C.  Slug test results are summatized in Table 3 and provided in deral n
Appendix D

Groundwater Flow Direction and Elevation

MWO1 is located in the northwest corner of the subject site, in the additional final treatment
area (see Figure 2) for the OWIS final treatment component. The soil was a moderately
well-drained Dark Grey Luovisol developed in mnderateh fine wll. Weak gleving was
encountered at a depth of 2.0 m. Strong gleying was encountered at 4.0 m. Bedrock was
not encountered. Groundwater was located at a depth of 3.888 m below ground level on
November |6, 2005,

NWO2 is located in the notthern portion of Water's Edge property, immediately west of the
proposed location for the OWTS final treatment component. The soil was a moderarely
well-drained Dark Grey Luvisol developed in moderately fine oll. Weak gleying was
encountered at a depth of 1.0 m. Bedrock was not encountered. Groundwater was located
at a depth of 2.346 m below ground level on November 16, 2005. The high seasonal
groundwater table (indicated by gleyed soils at a depth of 1.0 m) makes this location
unsuitable for subsurface OWTS,

Colf theoray. 1972 Hedrageatigical Nap Wabamon Lake Aborfa NS 8360 Rescarch Coumnctl of Alberta, Edminnton, Albertn. Canada




5101408
January 2006
g

MWO4 is located i the northern portion of Water’s Edge property, within the proposed
location For the ONWTS final treatment component. The soil was a moderately well-deained
Dark Grey Luvisol developed in moderately fine nll. Weak gleving was encountered ar a
depth of 4.5 m. Bedrock was not encountered. Groundwater was located at a depth ot
1,665 m below ground level on November 16, 2005,

MWD6 is located within the proposed Phase 1 of development for Water's Edge Resort.
The soil was disturbed fill over undisturbed moderately fine oll. Free warer and satutated
soils were encountered at 4.0 m. Strong gleving was encountered at a depth of 42 m.
Bedrock was not encountered, Groundwater was located at a depth of 3.035 m helow
ground level on MNovember [6, 2005.

AWUO7 is located within the proposed Phase 2 of development for Water's Fdge Resort.
The soil was a moderately well-deained Dark Grey Luvisol developed in moderately fine rll
Weak gleving was encountered at a depth of 1.5 m. Strong pgleying was encountered at a
depth of 3.0 m. Bedrock was not encountered. Groundwater was located ar a depth of
1,562 m helow ground level on November 16, 2005.

AW is located within the existing development in the eastern half of Warer's Edge
Resart. The soil was a poorly-drained Orthic Humic Gleysol developed in moderately fine
ull. Weak gleying was encountered at a depth of 0.3 m. Strong gleying was encountered at a
depth of 0.6 m, Free water and saturated s sils were encountered at 3.2 m. Bedrock was not
encountered. Groundwater was located at a depth of 0.883 m below ground level on
November 16, 2005.

AIWD9 is located within the proposed Phase 2 of development for Warter's Edge Resort.
The soil was a moderately well-deained Dark Grey Luvisol developed in moderately fine il
Strong gleving was encountered at a depth of 3.0 m. Bedrock was not encountered.
Groundwater was located at a depth of 3.609 m below ground level on November 16, 2005.

Based on the data collected, local groundwater within Water's Edge Resort is flowing
southwest, towards Lac Ste. Anne. Groundwater contours and flow direction are illustrated
in Figure 3.

Suitability: MW04 is best suited to OWTS, as there 15 no indication of the seasonal
groundwarer table to a depth of 45 m. The area around MWOL 15 also suitable for shallow
bury trench OWTS. MWU02 is unsuitable for subsurface final treatment systems due to the
presence of the seasonal groundwater table at 1.0 m.
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i TABLE 1: GROUNDWATER ELEVATION - NOVEMBER 18, 2005
Location Elevation (m) * wﬁ:,;ﬁ:ﬁ:?t:’;?ztg‘g};
hY ] 407 73082
AND2 TH2.86 730,014
N0 736,62 731,953
AWG T2000 725:625
MW7 TRTA4 15874
AWATR T25.806 734977
AINGO9 T31.51 TaTaal
NWN-01 TI6] e W Bl
AWR-02 T20.60 728297
WOWR-03 T29.24 728082
Lac Ste. Anane 7224 7224
Elevanions are in metres ahove sea level

6.8.2 Groundwater Chemistry

Water samples were collected on November 16, 2005 for laboratory analysts. All samples
were handled using nitrile gloves, sealed, labelled, and documented on a chain-of-custody
form. The samples were delivered 10 Norwest Laboratories (NWL) in a cooler with ice on
November 17, 2005, Details of analytical methods used are provided by NWL with the
laboratory results.

Samples were collected to provide baseline data for companison with furure analysis after
the new OWTS begins operating. Results are compared to the Potable Water Guidelines,
which have both aesthetic and pass/fail criteria, MWO1 and MWO02 fail the Potable Water
Guidelines for Torl Coliforms, with coliform levels at 100 CFU/100 mlL and 2
CFU /100 mL, respectively, Both wells pass for Fecal Coliforms. However, both MW01 and
MW02 are within the Recreational Water Quality Guidelines for both Total and Fecal
Coliforms. The Recreational Water Quality Guidelines would apply to the waters of Lac
Ste, Anne. Total Coliforms are naturally present in the soll and are not an indication of
impaets from animal or human sources. It should be noted thar only Fecal Coliforms are
considered mdicative of impacts from human sources (i.e., failed septic systems). All other
samples meet pass/ fail crteria,

Monitoring wells should be monitored bi-annually, in the spring and fall, once the system is
Dpcmﬁonai to determine if proundwarter chemistry is being affected by the (}pemrjr}n of the
OWTS. However, if the system is installed, operated, and maintained in accordance with

—
eoQ
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the engincered desipn, the sk of the OWIS impacting groundwater and Lac Ste. Anne is

rrnimil,

: ABLE 2: GROUNDWATER LABORATORY AN ER 16, 2005
R ional
Parameter Unite | Mwoi | mwoz | mwos W:tc;rug;.?aiily P;fﬂ:lr::?’
Guideline
Nutrients
L mmomum-~ g/ 1 014 <Ak .16 L N/A
T“,",ﬂ ekl mg/ L (.82 {41 (.72 - N
Nitrogen
MNitrate-N mg/ L. il 0.3 .03 - 10 Pass
Nitrite-N mg/L (K18 L0035 <().005 - 1 Puss
Niteare+Nirare-N mg, L 009 0.03 03 - 10 Pass
Sulfate (SC4) mg/ L. 56.7 383 28 - 00 Aesthetic
Phosphorus, Tital mg/ L 04 0.5 0.1 - NfA
Microbiological Analysis
Total Coliforms SRR 141 2 <] 1000 <1 Pass
ml.
Fecal Coliforms ‘:Id-:;i{ s <1 <1 <1 200 <1 Pass
Physical and Aggregate Properties
Colour Colour Units - - - 15 Aesthetic
Turludiy NTU - - 3 Aesthenc
Tﬁlaii:lt?ﬂ):nd{-d mg/L i N/
Aggregate Organic Constituents
BOD mg/L <4 = <4 . N/A

A

\Thertd Envitonment, 1999, Sorface Warer (ualine Cuidelings for Use in Abesa

¢ amadian Cinnel ol Mimsters ol e Eavienment (CEME] 2003 Canodisn: Envaconmental paaliny Ciuidvbines: 2003 Update, Sumonagy Table

(i dnakimg warce guabity gendclines), Webso herp:/ s we.comeen fussers Fpudffe ] W pdf
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Recreational
Parameter Units | Mwot | Mwoz | M09 | WaterQualit P?;t:ﬂ; ::tf ¥
Guideline
Routine
pl pl 739 748 753 5.0 = 9.0 6.5 - 8.5 Normal
Conducuny (EC) 13/ em bt L LK LOG0 - MNIA
Calcium (Ca) mg/ L 1308 164 16 - NiA
Mugnesinm (M) g/ L. 324 45.8 454 B N/A
Sodium (INa) mg; L 145 9.3 (2.4 - 200 Aesthenc
Porassmm () mg/L 4.9 23 41 - A
lron (Fe) mg/L. <. .02 <00l - 1.3 Aesthenc
Mangunese (Ma) mg/L 062 (.26 {1,662 - .05 Aesthenie
Chlonde {C1) mg/L G.2 996 252 250 Pass
Fluonde mg/L : 1.5 Pass
Hydroxude mg/ L <5 <5 <5 NfA
{Carbonate ((CO3) mipr/ L, < <0 <f N/A
Bicathonate mg/L 536 A6H a7l N/SA
Tl:&ﬂ‘:;; ma/L 440 466 349 N/A
Total Dizeolved Solids mg/L. 3008 (39 591 500 Aesthene
Hardness [as Calll13) mg/ L. 458 598 551 MNA
lonic Balance “a L] gl 95 NEA

Suitability: The groundwater chemistry 1s suitable for OWTS. However, groundwater
chemistry should be monitored hi-annually to ensure that the groundwater 1s not being
impacted by OWTS operation.
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Falling head slug tests were conducted on AMWOT, NWO02, MW04 and MWD on
November 16, 2005, Field measurements for the slug tests are presented in Table 3. The

data (Table 3) and analysis (\ppendix D) of the slug test results indicates that the

groundwater is moving very slowly (3.43 x 10" m/s to 1.35 x 107 m/s),

I.ﬁ.BLE 4 FIELD MEASUREMENTS FOR SLUG TEST RESULTS - NOVEMBER 16,
MWO1 MWwo2 MW04 MW09
Time (min) Water Level Tirie (i) Water Level Time (min) Water Level Time (min} Water Level
Cm (m) m) m)

[ a0 4540 0.0 3038 0 5.174 0.0 1221
(.5 4.5340 .3 3051 0.5 5.168 (.3 4.224
10 L340 L0 3062 1.0 5.164 L0 1275
1.5 §340 1.5 3,065 1.5 5.163 15 4,229
2.0 1540 2 3074 20 5.163 20 1231
w0 4540 30 3084 3.0 5.162 3.0 1233
1.0 4.540 4.0 340094 LA 3164 4.0 43533
RO | 4.541 5.4 3048 5.1 3.165 3.0 4235
60 | 4341 64 3101 6.0 5.165 60 1236
740 1541 7,0 3104 7.0 3,165 70 1230
8.0 1542 8.0 3109 8.0 3168 8.0 1241
0.4 3,542 9.0 3111 9.0 5,170 9.0 4042
100 1542 10.0 3114 10.0 5,170 100 1,243
£5.0 1542 15.0 1124 150 | 5172 15.0 4248
20.0 4543 0.0 3.133 200 5.174 20,0 1254
25.0 4543 25.00 3.138 251 5.174 23.0 1.256

E TABLE 4 ANALYSIS RESULTS FOR SLUG T

Method

Mwet

Mwoz

Mwa4

MW03

[Hyousler

353 x 10 m/s

L7752 107 m/s

1.OB x 10 m/'s

3.94 x 10+ m/s

Bouwer & Rice

T43x 10" m/s

1.55x 107 m/s

|
1

106 x 10 m/s

EAx 10 m/s

L'sing the most conservanve conductvity value (MWO2 Bower & Rice analysis method =
1.55 x 107 m/s), and assuming saturated soil conditions (ie., preatest head difference
between the infiltration area and the lake of 10.46 m), the seepage velocity would be (.1 em
per day, At a distance of 250 m, it would take approximately 500 years for water to move
through the groundwater from the depth of the water table in the treatment area to reach

P =
eoQ
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the lake. This 15 a worst-case scenario as this time frame is for water moving rhrough the
water table. Effluent appled ro the treatment area must Arst migrate down though 3.888 m
(using. MWOL as a conservabve reference pomt) of soil to reach the water ble.
Calculations are included 1n Appendix D for reference.

Application of wastewater to the soil will eventually create some amount of groundwater
moundmg. A properly designed and well-managed system will have less mounding than an
owverloaded and paorly matrtained systems, bur all systems have zmnmdlng. .'\Iul.mding
increases head and seepage velocity and will decrease the time required for groundwater to
reach Lae Ste. Anne,

The mmmum ame for water to move from rthe final treatment atea to the lake s
approxumarely 500 vears based on the pore water velocity, Even conservanve solutes, such
as CI, have been shown to move at rates slower than pore warter velocity. Potennal
contaminanis (nitrates, phosphates and biological contaminants) from the infilranon area
will likely move at slower rates than average pore water velocity and take longer than 500
vears to reach the lake. Nitrates from the effluent, for instance, would acr as a conservanve
solure. Phosphorus will likely be absorbed and take much longer to reach the lnke.

Suitability: The rare of groundwater flow is suitable for successful OWTS, as it will rake

approximately 500 years for groundwater to move from the final treatment area to the lake.

RECONNAISSANCE SQILS DATA

The subject site is loeated in the Dark Grey to Grey Soil Zone of Central Alberta (Soil
Correlation Area 11) in the Low Boreal Mixedwood Ecoregion'. The area has an
agroclimare raung of 2H o 3H (shght to moderate heat limitation) and receives average
annual precipitation of 525 to 550 mm. Snow cover s generally persistent throughout the
winter as chinooks are rare.

Based on the sotls information available from AGRASID’, thete ate several different soil
series present in the area of the subject site:

¢ Uncas - Dark Grey Luvisol
= Cooking Lake - Orthic Grey Luvisol
« Hoadley - Orthic Grey Luvisol

«  Westerose - Orthic Grey Luvisol

Hemay and Niemann, 20605, D Comservane Subutes Migrate an Average Pore Water Voo, Goundwater Yolume 43, Mo, | pp. 52 0 62

* Pediocan Land Pvaluwanon Led, 199 Sol Sens Information (oe Rechmaoon Flannmg_ e Alberras Albera Coneervation apd Reclamanon Councl

Hepoet Mo, RRTAC 957 (SN 0-7732-041-2.

YOCAESA Seal Tnvientney Peoject Working Groupe 1998 VGRASH: Mgrcultimd Reginn of Alberes Sl boveatore Diaabase (Veison 10, Edial

L [N Boserher, B, Walker, E. Smath, and WD Nikifeok Alhera Apaoulure Food asd Ruril Develogpimoent, Publications CO-ROIAL
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«  Onoway - Orthic Humic Gleysol
«  Golden Spike - Typic Mesisol

Published soil profile information’ was reviewed to determine the suitabiliry of each soll
sertes for OWTS. Please note that the depths provided below are based on the published”
dara.

691 Uncas
Uncas soil series 15 defined as a Dark Grey Luvisolic soil developed in moderately fine
textured till.  They are moderately well drained soils found in undulating, rolling and
hummocky landforms. The soil testure varies from loam to silt loam, clay loam and sandy
clay laam and is generally conducive to 4 successful OWTS. The Abe and Ae horizons have
platy structure and together are (.13 m thick. These honzons may act as limiting lavers. At
1.07 m, there 1s a change in structure from subangular blocky ro massive (no structure).
I'his may act as a limiting laver and may cause lateral flow if the OWTS were situated on a
slope.

692 Cocking Lake
Cooking Lake soil series is defined as an Orthic Grey Luvisolic soil developed mn moderately
fine textured till. They are moderately well drained sois found in undulating and
hummocky landforms. The soil texture 15 loam to clay loam and is generally conducive o 4
successful OWTS. The Ae horizon has platy strucrure and is typically 0.10 m thick. This
hotizon may act as a limiting layer. Soil structure in the B and C horizon is consistently
subangular blocky to a depth of 2.00 m and is conducive to a successful OWTS.

6.9.3 Hoadley

Hoadley soil series is defined as an Orthic Grey Luvisolic soil developed in moderately
coarse textured glaciofluvial veneers overlying tll. They are moderately well drained soils
found in undulating landforms. The soil texture is fine sandy loam to clay loam and is
generally conducive o a successful OWTS. The Ae horizon has platy strucrure and is
typically (.20 m thick. This horizon may act as a limiting layer. At 1.00 m, there 15 a change
in structure from subangular blocky to massive. This may act as a hmiting layer and may
cause lateral flow if the OWTS were situated on a slope.

694 \Westerose

Westerose soil series is defined as an Qrthic Grey Luvisolic soil developed in moderately
fine textured fluvial or lacustrine materials. They are moderately well drained sois found in
undulating landforms. The soil texture vaties from loam to silty clay loam and silt loam.
Silty clay loam is not conducive to a successful OWTS. The Ae horizon has platy structure
and is typically 0.14 m thick. This horizon may act as a limiting layer. At 028 m, there 15 a
change in structure from a subangular blocky B hotizon to a stratified C horizon. This
would act as limiting layer. Because of the unsuitable texture and structure of this soil, it 1s
not sutable for OWTS.

£0a
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Onoway

Unoway sod scries is defined as an Orthic Humic Glevsolic sod developed in moderately
fine rexrured rill. These soils are poorly drained and are found in level and depressional
landforms. The so1l rexnire is loam to clay loam. These soils are gleyed beginning in the Bg
honzon ar a depth of 0.30 m, mdicaung saturated condinons throughour the year and a
sensonal high water rable. At (L75 m, there 15 a change in structure to massive.  The near
surface seasonal water table is not conducive to a successful OWTS.

Golden Spike

Golden Spike soil series 15 defined as a Typic Mesisolic soil developed in moderately well
decomposed organie material.  These soils are poorly drained and are found in level,
depressional and fen landforms. This soil is characterized by an accumulation of sedge fen
peat greatet than 100 m in depth. These souls are typical of locations where the water table
15 located just below the surface of the sml. The extremely high seasonal warter rable would
not be conducive to a successful OWTS,

SOILS ON SITE

Detailed soil profile descriptions are available in Appendix B. Soil inspection locations are
detailed in Figures 1 and 2,

Soils in the Proposed Final Treatment Component Area

Soils within the proposed final treatment component area (Figure 2), as determined by
Mr. Rick Arndt and Ms. Stephanie Morin during their meeting on October 21, 2005, are
desenibed with respect to sitability for OWTS,

Monitoring Well 1

Soils found ar MWO1 were moderately well-drained Dark Grey Luvisols developed in
moderately fine tll. The soil texture was sandy loam, loam and sandy clay loam and would
be conducive to a successful OWTS. At 2.0 m thete 1s a structure change from strong
subangular blocky to massive. The massive structure of the Ckg horizon may act as a

liminng layer. MWO1 was weakly pgleyed at a depth of 2.0 m.

Suitability: NMWO1 has suttable texture, soructure and depth to seasonal water table for
shallow bury trench OWTS.

Monitoring Well 2

Soils found at MWO02 were moderately well-drained Dark Grey Luvisols developed in
moderately fine ull. The soil texture was sandy loam, loam and sandy clay loam. At 1.0 m
there is a structure change from weak blocky to massive. The massive structute of the Ckg
hotizon may act as a limiting layer. MWO02 was weakly gleved at a depth of 1.0 m. The
relatively high seasonal water table (indicated by gleying) at this location makes it unsuiable
for subsurface OWTS.
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6.10.1.3 Borehole 3
Soils found at BHU3 were moderately well-drained Dark Grey Luwisols developed in
moderarely fine nll. The soil rexmare was sandy loam, loam and sandy clay loam. At 1.0 m
there is a structure change from weak blocky to massive. The massive strucrure of rhe
Chke borizon may act as a imiting layer. BHO3 was weakly gleved at a depth of 1.U m. The
relanvely high seasonal water rable (indicated by gleying) at rthis location makes it unsuitable
for subsurface OWTS,

6.10.1.4 Monitoring Well 4
Sous found at MW04 were moderately well-draned Dark Grev Luvisols developed in
moderately fine nll. The sol rexrure was sandy loam, loam and sandy clay loam and would
be conducive to a successful OWTS. At L0 m there 1s a siructure change from weak blocky
to massive. [he massive soucture of the Ck horzon may act as a lmitng layer. MWO4 was
stuwongly gleved at a depth of 4.5 m.

Suitability: MW04 has suitable texture, structure and depth to seasonal water able for
shallow bury trench OWTS.

6.10.1.5 Borehole 5
Sotls found at BHO5 were modetately well-drained Dark Grey Luviscls developed in
moderately fine all. The soil texture was sandy loam, loam and saﬂdy clay loam and would
be conducive to a successful OWTS. Ar 1.0 m there is a structure change from weak blocky
to massive. The massive strucrure of the Ck honzon may act as a hrmting layer. BHOS was
completed to a depth of 3.0 m, no evidence of mottling or gleying was noted.

Suitability: BHO5 has suitable texture, structure and depth to seasonal water table for
shallow bury trench OWTS.

6.10.2 Soils Within the Proposed and Existing Water's Edge Resort Development
Moniroring wells were installed within the proposed and exisung Water's Edge Resort
development for the purposes of groundwater assessment. The soils are described here for
informative purposes only and are not considered with respect to suitability for OWTS.

6.10.2.1 Monitoring Well 6

Sotls found at MW06 were moderately well-dramned distarbed hill over moderarely fine nll.
The sol texture was sandy clay loam, clay loam and loamy sand. Due o the disturbed
nature of the profile, there was no structure present and the entire profile was massive. A
water-bearing loamy sand layer was located at a depth of 4.0 to 4.2 m. MW06 was strongly
gleyed at a depth of 4.2 m.

6.10.2.2 Monitoring Well 7

Soils found at MNWO7 were moderately well-drained Dark Grey Luvisols developed in
moderately fine wll. The soil texture was sandy loam, loam and sandy clay loam. At LUm

-
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there 15 a strucrure change from wenk blocky o massive. Weak gleving was orbserved ar @
:Iuprh of 1.5 m.

6.10.2.3 Monitering Well 8
souls found at MWOR were poody dramned Otlue Humic Gleysols developed in moderately
fine dll. The soil texture was loam to clay loam. At 0.6 m there is a structure change from
weak subangular blocky to massive. Maoderare gleving wus observed at a deprh of 0.3 m.

65.10.2.4 MNonitoring Well 9

Soils found ar MWO9 were moderately well-drained Dark Grey Luvisols developed in
moderately fine fill. The soil texture was loam and sandy clay loam. At 1.0 m there 15 4
suucrure change from weak blocky to massive. Strong gleying was observed ar a depth of

30 m.
5.1 LABORATORY ANALYSIS OF SCILS ON SITE
6.11.1  Texture

Original laboratory data is attached in Appendix C. Seil texture and honzon classificanon
are detailed in Table 5. Only samples from MW04 were submitted for analysis due o the
uniformity of the soil profile throughout the proposed treatment area.

TABLE 5: SOIL TEXTURE

Location Harizon Depth (m) Texture

Ah 0.00 - 0.10 m Sandy Loam

Ae 010 — 0.20 I.oam

Br i 020 — 0.4 m Liim

NG04 ! BN

Ckl (.4 — L.O0 m Louam
l_k.’. : L.00 — 1.50 m Sandy Clar Loam

Ck3 ]| 1.50 - 3.00 m Sandy Clay Loam

Suitability: MW04 is conducive to successful OWTS. Due to the uniformity of the profile
throughout the proposed treatment area, it 15 unlkely that texture will be a luminng factor
for any of the boreholes or monitoring wells advanced wirthin the proposed treatment area.

6.11.2 Chemistry

Composite soil samples were collected from the proposed treatment area and the area
downslope of the proposed treatment area. Samples were collected from the .\ horizon,
B horizon and 50 c¢cm below the B horizon. Soil samples collected were analysed for
detailed salinity and available nutrients to provide baseline data. This data identifies the

=
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soil"s natural state before the implementation of OWTS and can be used ro determine if the
CWTS 15 affectang soil salinity or sonl nuerient levels over time.

the relanvely the low pH of the area downslope of the treatment area and the lower pH of
30 em below the B hotizon in the treatment area are well within the range of published data
for Luvisolic soils in this area’ and are considered natural. The results for both EC and
SAR indicare that this is good quality soil.  Thetefore, no problems associared with
wastewater infiltration are antcipated based on the soil chemistry as indicated in Table 6.

Itis wteresting to note that many of the soil salinity and nutrents parameters for all three
depths are significantly higher in the proposed teatment area than they are 1 the area
downslope of the proposed trearment area. This may be due to historical cattle grazing and
pastuting activities in this area, as cattle would have preferred the cleared area (proposed
rreatment area) over the freed area (downslope area) and spent more time there, ferulizing
the sail.

Available nitrogen in the soil is very low and is the limiting factor to plant growth at this
location, Phosphorous is the nexr most Lmiting nuttient and is also present in vety low
quantties. Potassum is moderately abundant. This situanon 1s likely the result of many
vears of grazing pressure, in combination with the natural forested state, which is tvpically
low in available nutrients. Secondary treated effluent typically contains nirrogen and
phosphorous, although nitrogen levels will have been greatly reduced by the secondary
treatment process. Adding wastewater to this soil may provide the nutrients that are
limiting to plant growth and allow plants to flourish on this site. It is recommended that
the site be mowed on a regular basis to prevent the site from becoming overgrown and to
rerain access to the site for maintenance purposes.

It 18 recommended that, as the OWTS is operated, composite soil samples be collected from
the treatment area and the area downslope (northeast) of the treatment area every five years,
analysed for detiled soil salinity and available nutrients (nitrate, phosphorous, potassium,
sulfate) and compared to the baseline data presented here, If there is a significant increase
in sodl salinity or nutrient levels over time, ot if vegetation appears to be adversely affected,
the secondary treatment plant should be assessed for effectiveness and/or the weatment
capacity may need ro be increased. An increase in soil salinity or nutdent levels in the area
downslope of the treatment area may indicate lateral flow of the wastewater within the soil
horizons and may requite a reduced loading rate. These situations must be assessed on a
case-hy-case basis to determine if an adverse effect is present and the appropriate course of
acton to remedy it.
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Downslope of Treatment Area Treatment Area
Parameters Units 30 cm 50 cm
A Horizon | BHorizon | Below B | A Horizon | B Horizon | Below
Horizon B Horizon
Routine
p pHounit] 54 52 52 | 6l 64 5.9
Bl mmil ;’:1; G d5/m .39 024 020 (.66 0,77 ih14
Sodium “-f{W!PWT‘- Ratic 130 .00 11,30 0.24 0,20 040
Ratio (SAR)
Saturanon i 1 Al 37 39 4 37
soluble Salis
Caleium (Ca) mg/kg | 286 7 95 36.3 84 16
Magnesium (Mg mg/ kp 2 20 29 13.8‘ 23 12
Sodhem (Na) g kg 3 T 4 1 [ 2
Porassium (K) [!Eﬂig 1] 2 2z 28 . 4 |
Chlonde (CI) mg/kg | 16 4 4 31| 46 |
Sulphate (SO | mg/kg | 99 3.8 49 8 | 6 2
Nirrate+Nirrte-N mg/ kg <02 <0.2 <02 <0.3 <13 <1
TCGR T/ac <(}1 <1 <Ll <i.1 <kl <f).{
Available Nutricnts
Nireate-N (Available] | mg/ke <1 <] <1 <l <1 <1
m:‘;:';:::":}p mg/kg 37 15 12 10 34 9
FPorassium-k (Avalable) | mg/kg 190 i Lo 330 10 130
Sulfate-3 (Avalable) | mg/kg 13 3 9 10 3 1

Suitability: Soils encountered in the proposed treatment arca have suitable chemistry for
the final treatment component if the soils are loaded at the appropriate rate.

1.0 RECOMMENDED SYSTEM LOCATION

Based on the results of the site assessment, the most suitable locadon for the final treatment
component 1s 1n the area of MW04 and BHO5. The area around MW01 could alse be used
if additional space is required. The area around MW02 and BHO3 is less suitable and should
be avoided if at all possible, as it 1s not suitable for subsurface final treatment systems due
to high proundwater table. Figure 2 details the available treatment areas.

S
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8.0 SUITABILITY FOR SHALLOW BURY TRENCH OWTS
Based on the site assessment, there are no impervious layers within the proposed treatment
arca. The mamn design constraints are the potenually bmitng laver created by the massive
strucrure of the Ck2 honzon at 1.0 m,

A shallow bury trench style sepnc field is well suited for the sols and constraints presented
by this site. The point of effluent infiltragon in the tench is below-prade; therefore,
reducing the rsk of etfluent conract with residents and their children and pers. The pont
of effluent appheanon is ar 0.60 m (iwo feet) below grade, which would be into the loam
textured Ck1 horizon with weak blocky structare.  Oxvgen supply to the field trench
bortom would not be limited in these soils as they have sufficient strucrure,  The predicted
long-term success of a shallow bury trench style septic field 15 very good. Adequate
separation distance (0.4 m) to the potentially limiting layer is present and effluent ponding at
the liminng layer is unlikely of the iminng layer 1 nsed as the design factor for determining
the loading rate. Groundwater mounding may ocecur, bur depth to groundwarer (5 m) is
not currently a problem and mounding will likely be minimal at the design flow volumes. .\
shallow bury trench is preferable to maximize the use of soil with structure.

The shallow bury rrench rakes advantage of the multude of soil flora and fauna in the
uppet horzons in order to maximize treatment of the cffluent. In order to increase the
long-term viahility of rhese systems, the soil based trearment component should be long and
narrow (rather than square) as this configuration allow warer to move away from the
infiltration area more effectively. This decreases the possibility for groundwarer mounding
and saturated honzontal flow while increasing the life of the system. Long narrow systems
also blend into the landscape more casily, satisfying the landowner’s desire for a natural
looking landscape.

9.0 SYSTEM CONSIDERATIONS

Due to the volume of water to be treated and the available area for final treatment, it is
highly recommended that secondary treatment and pressure distribution be utilized to
reduce the required area for the final treatment component by 50% as permitted by the
Alberta Municipal Affairs Standard of Practice for Onsite Wastewater Treatment Systems,

10.00 RECOMMENDED LOADING RATE

Please note that imperial umits of measure will be used, as they are the industry standard.

From the Tyler Table," the appropriate loading rate for a loam textured soil with weak
blocky structure such as found at the infiltration depth at this site 15 .50 gnﬂnnﬁg"s;q. ft./day
for effluent where the BOD 1s expected to be less than 30 mg/L as is typical of secondary
treated effluent.

. ooy Tyler 20008 Infilkeation mee table.
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The loading rate suggested by the Standard of Practice (SOP) for loam sols is
(135 gallons/sq. ft./day. This loading rate is based on the biological loading of effluent
from a sepne mank. The SOP allows the loading rare to be effectively doubled to 0.70
gallons/sq. ft./day when secondary treatment and pressure distribution is used and does not
consider the grade of struchure.

I‘rom the Tyler Table, the appropnare loading rate tor a sandy clay loam rexrured soud with
massive structure such as found in the hmnng layer ar rhis site s 0.0 gallons/ sq. fr. ,.f"du"n.' and
as such is not considered suitable,

The loading rate suppested by the SOP for a sandy clay loam textured sol s
).28 gallons/sq. fr./day. \s this loading rate 1s based on the biological loading of cffluent
from a septic tank it can be effectively doubled ro (.56 gallons/sq. ft./day when secondary
treatment and pressure distrbunion 1s used.

Based on the soils at this ste, rescarch on sutable loading rates and the SOP, the most
:Lppr:_;priﬂm loading rate for a shallow bury trench Onal treatment svsterm ut Lli:{ing srct}ndﬂq'
rreatment and pressure distribution is (.56 gallons/sq. ft./day.

11.0  AREA AVAILABLE FOR THE FINAL TREATMENT COMPONENT

There are 56,928 square feet (5,289 m”) available within the ‘proposed final treatment area’,
as depicted 1n Figure 2. U'nlizing secondary treatment and pressure distnbution, and apphed
at a loading rate of 0.56 gallons/sq. ft./day the ‘proposed final treatment area’ can provide
treatment for 31,879 pallons of effluent per day.

There are an additional 19,631 square feet (1,824 m") available within the ‘additional final
rreatment area’, as depicred mn Figure 2. Unlizing secondary rreatmenr and pressure
distributon, and applied at a loading rate of 0.56 gallons/sq. ft./day the ‘additional final
treatment area’ can provide weamment for 10,993 gallons of eftluent per day.

By combining the rotal available area for final treatment, there 1s capacity within the
identified areas to provide treatment for 42,872 gallons of secondary treated effluent per day
when pressure distribution is unhzed.

12.0° SUMMARY

The subject site 1s composed of Phases | to 3 of the re-development at Water’s Edge
Resort. The proposed development consists of 100 lots, all of which will be upscale,
environmentally conscious cabins. Water's Edge Resort 1s located on the shores of Lac Ste.

Anne at Gunn, Alberta at SE-10-055-03 W5M, in Lac Ste. Anne County.

The site assessment indicates that the soil, proundwarer, vegetation, and landscape
conditions in the area of the proposed final treatment system are very conducive to a

Abertn Prvate Sewage Svatems-Standard of Pactce - 1999 Handbook. 19 Fdiran. Jule 20010
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successtul shallow bury trench OWTS. The most appropriate loading rate for 4 shallow
bury trench system art this sire is (.56 gallons/sq. fr./day. There is enough suitable land
available to accommodate a shallow bury trench system for 42,872 gallons/day ar a loading
eate (.56 gallons/sq. ft./day if sccondary treatment and pressure distriburion are used,

13.00  LIMITATIONS OF LIABILITY

Recommendations presented herein are based on the smrability of the subject site as
described in Section 1.0, This report has been prepared for the exclusive use of Water's
Fdge Resorr Incorporated for the specific applicauon deseribed in Section 1.0 of this
report. [t has been prepared in accordance with generally accepted environmental
engineering practices. No other warranty 1s made, cither expressed or implied.  Professional
midgment has been applied 1n developing the recommendarions of this report,

For further himitations, reference should be made to the artached General Conditions n

Appendix A.

.=
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1400 CLOSURE

EBA appreciates the opportunity to provide this report to Water's Edge Resort, and trusts
It meers your présent requirements. If vou have any qucstiuns or comments about any

aspect of this report, please contact the undersigned at your convenience.

[LBA Engincering Consultants Lid.

! [

—LD'- /‘ / Stephame Morn, P.Ag. Herb D. Ziervogel, P.Eng,
Environmental Scientist Senior Environmental HEngincer
Environmental Practice LEnvironmental Practice
Direct Line: 780.451.2130 x502 Direct Line: 780.451.2130 x207
smorin(@eba.ca hziervogel@eba.ca

w"h Ahay

reviewed by:
Mark D. Faweett, P.Ag.

Senior Soil Scientist
Lnvironmental Practice

Direet Line: 780.451.2130 x510

miaweett(@eba.ca

Jwdr
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3 APPENDIX'A' EBA TERMS AND CONDITIONS




Environmental Report
General Conditions

ENVIRONMENTAL REPORT - GENERAL CONDITIONS

I'his report incorporates and is subjcet 1o these “General Conditons™
I

1.0 USE OF REPORT

This reporr perrins 100 specific site, a specific development,
dnd a S!SL‘CJE‘U: seope ofwork: [t is nor .lpl.rLi:::l]JJc_ o uny other
sies, nor shomld ir be celicd upon for ypes of developrment
vather than rhese (o which i cefers. _-\u:,.' vareinon from the sie
or proposed development would necessitite o supplemenmry

Ulus repoorr and the assessments and recommendanons
contmmed mar are intended for the sole use of EBA's clienr,
EBA does not acceprany responsibility for the accuracy of any
ot the dara, the analyvss or the recommendations contuned or
reterenced in the report when the report is used or relied upon
I iy party ather than FBA's client unless otheswise
wirthonzed in writing by ERA. Any unauthorized use of the
report is at the sole vsk of the user,

Thus ceport 15 subyect to copynehi and shall nor be reproduced
either wholly or in parc wirthour the prior, written permission of
LBA, Addinonal copes of the report, if required, may he
obtamed vpon request.

2.0 LIMITATIONS OF REPORT

This repon 15 based solely on rhe conditions which existed an
sike ar the ume of EBA's investgarion. The clienr, and any
orher parties using this repore with the cxpress written consent
of the client and EBA, acknowledge thar conditions affecting
the envirenmental assessment of the site can vary with time and
thit the conclusions and recammendations ser our in this
TEPOIT Are fme sensitive

The client, and any other party using this report with the
express written consent of the chent and EBA, also
acknowledge thiat the conclusions and recommendations ser
o in this repont are based on linared ohservatons and tes ring
ot the subject site and thar condinons may vary acrass the sire
which, in wen, could affect the condusions and
recommendatons made.

The client acknowledges that EBA is peither quaalibied to; nor s
it making, any recommendations with respect to the purchase,
sale, inves maent or development of the property, the deasions
on which are the sole responsitulity of the clent,

2.1 INFORMATION PROVIDED TO EBA BY OTHERS

Dunng the performance of the work and the preparauon of
thus repor, EBA may have rebied on mformanon provaded by
persons other than the chent. While EBA endeavoirs ro venfr
the decuracy of such informanon when inseructed o do so by
the chent, EBA aceeprs ao responsibilite for the acouracy or the
reliabiliny of such informanon which may affecr the report.

3.0 LIMITATICN OF LIABILITY

The chent recognizes thar property eontaining contmminants
wnd hazardous wastes creates a high sk of clims brought by
thirel parties ansing out of the presence af those matepals. In
consideranon of these dsks, and in considembon of EBA
providing the services rmquested, the client agrees thar EBA’s
lsabiliry to the client, with respect to any ssues relanng 1o
contaminants or other hazardous wasies located on the subpect

site shall be limuted as (ollows:

L. Wirh eespecr to any clims brought agmnst EBA by the
chent arising out of the provision ar fatlure ro provide
senvices hereunder shall he himired ra the amount of fees
pescd by the chenr o ERA under this Agrecment, whether
the action is based on breach of contract ar text,

20 With respect w chams brought by thied paries ansing our
of the presence of conmminants or hazardous wastes on
the subject sire, the chent agrees to indemnufy, detend and
hold harmbess EBA from and agunstany and all clam or
clwms, achon or acoons, demands, damages, penalnes,
fisies, losses, costs and expenses of every nanire and land
whatsoever, including sobcitor-chent costs, ansing or
alleged 1o anse either in whale or parr our of services
provided by EBA, wherher the claun be brovghr againse
EBA for bresch of contmer or morr




4.0 JOB SITE SAFETY

EBA is only responsible for the activites of its emplovees on
the job sie and & not responstble for the superviion of any
urher persons wharssever. The presence of EBA personnel on
stte shall nor be consirued m any way o rebeve the clenr o any
orher persons on sie from thewr responsilnbiy for joh aire
sulerv,

5.0 DISCLOSURE OF INFORMATION BY CLIENT

The chent agrees w fully cooperare with EBA with respect 1o
the provision of all avadabie informanon on the past, present,
and proposed condimons on the sire, reluding histerical
mformation respecting the use of the site. The clicnr
acknowledges that in order for EB o propedy provide the
service, BB s relving upon the full disclosure and accumer of
ant such in formtion.

6.0 STANDARD OF CARE

Services performed by EB for this report have been
conducted 0 a manner consisrent with the level of skill
vrdinarily exercised by memibers of the profession currently
practicmg under sumilar conditions o the jaesdicnon m which
the services are provided. Engineenng judgement has been
apphed m developing the conclusions and/ or
recommendations provided in ths report. No warraney or
guarantee, express of unpled, is made concerming the rest
results, comments, recommendanons, or any other portion of
thus report,

7.0 EMERGENCY PROCEDURES

The clienr underrakes o inform EBA of all hazardous
condinons, or possible hazardous condwions which are known
w it. The chent recopruzes thar the acovines of EBA may
uncover previously unknown hazardous marenals or eondinons
unel that such discovery miy resulr in the necessiny 1o undertake
emergency pracedures to prorect EBA emplovees, other
persons and the enviconment. These procedures may invalve
addirional casts ourside of any budgets previously agreed upon
‘T'he clienr agrees 1o pay EBA for any expenses incurred asa
result of such discoveries and ro compensate EBA through
payment of additonal fees and expenses for ime spent by EBA
to deal with the eonsequences of such discovenes.

Enviranmental Reparl
General Conditions

8.0 NOTIFICATION OF AUTHORITIES!

The chient acknowledges it n cerun msiances the discovery
of hasardous substances or condinons and marersls may
reguire thar regularon spencies and other persons he infonmed
and the chenr agrees thar nonficanon ta such bodies or persons
as required may be done by EBA in s ceasonablv exercised
discrenon

8.0 OWNERSHIP OF INSTRUMENTS OF SERVICE

The client acknowledees thar all veports, plans, and dara
.-__'|L'!'lr_'rjlll:|j 1]‘ EB_\. IILll_,.ll'lg |]Il_' Ltrf(:rm',ln(_‘l: l]‘- [Iw '\.l-'(,'ll'k ,-II,LIJ
ather documents prepared br EBA are considered irs
professional work product and shall renmain the copy dght
property of EBAL

10.0 ALTERNATE REPORT FORMAT

Where EBA sulimacs bodh electrome ble and hard copy
vorsions of repors, drawings and other project-relared
documents and deliverables {collecuvely termed EBA's
instruments of professional service), the Clienr agrees thar only
the symed and sealed hard copy versions shall be considered
tnal and legally binding, “The hard copy versions submatred by
EBA shall be the onginal documents for record and working
purposes, and, in the evenr of a dispure or discrepancies, the
hard copy versions shall govern over the clecronic versions.
Furthermaore, the Clenr agrees and warwes all fumee nghr ot
thispute thar the anginal hard copy signed vession archived by
1184 shall be deemed o be the overall ariginal for the Project.

The Client agrees that both electronic e and hard copy
versions of EDA's instruments of professional service shall nog,
under any cucumstances, no matter who owns or uses them, be
altered by any party except EBA. The Chent warmanis that
EBA's mstnuments of professional service will be used only and
exactly as submitted by EBAL

The Chenr recngnizes and agrees thar elecromie files submirted
hv EBA have heen prepared and submirted using sperific
sofrware and hardwire svstenss. EBA makes no representation
ahout the compatibility of these files with the Client’s curren
or future saftware and hardware systems.
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[QUTS ASSESSMENT TWATER'S EDGE RESOR BOREHOLE MO 5101408
| SE 1/4, SEC. 10-55-3 W5 DRILL: SHELBY TUBE AND SOUD. STEM AUGER HROJECT NO: 5101403
GUNN, ALBERTA | ELEVATIOM:

(SAMPLE TYPE  JJSHELBY TUBE [ /JOSWURBED  [XJSPUI $CON  =JNO RECOVERY | ] JA CASHG [Tlesre -
BACKFILL Tvof WNeewomie [ Jpovemavel  [[[]5ouce [i Jerour haiounws [iwo (TT] |

|
3 SOIL
W
& DESCRIPTION S [ HIDRCCARBON UAPOAR (RLLL) ) COMMENTS
| 1@ | .‘.lf. 0 e
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il 1 F
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WATER'S EOGE RESORT

|SE_1/4, SEC. 10-55-3 YoM

ORML: SHELEY TUBE AND SOLID STEM AUGER
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DESCRIPTION
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SO0 SYMBOL
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NOTES &
LOMMENTS
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i e

| &
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gy

LAh I1o|rzm. dark brown (10??.5}}}, sundy
% toom, mediem grenular, frioble, many

{he norizon. yellowsh bromn (10YR5/4),
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roots, diy io moisl, 0% coarse
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rouls, moist, 0% cearse frogments

[Bl harizon, pole brown (10YR8/3), loam,
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liem, lew roots, dey to moist, OF
coorse frogments, red precipilotes

T [~ NI SAMPLE TYPE

C horizon, dark veligwizh brown
(10YR3/4), leamn, weak blocky,
frinble lo firm, few rools, meisl,
<5% coarse fragmenls, weak
eHervescence, red precipitoles

i{Ckq harizon, vellowish brown | 10YRS/4),
sandy cley loam, massive, shighlly
plaslic, no wsible rools, meist,
10% coorse fragmenls (40mm
diameter), orange and while
precipitoles, weokly gleved

2.0

Ckq horizon, brown (10YRS/J), clay loam,
massive, slightly plostic, moisl,
15% coarse fregments (80mm
diomeler), mederole effervascence,
aronge ond while precipiloles,
weakly glayed

T

C horizon, yellowssn brown (10YR5/4), cloy
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wel, 15% coorse fragments (50mm
digrneter), no visible eflervescence,

l red precipilotes

Cq horizon, greyish brown (107RS/ 7}, clay
loorn, rmassive, shghtly plostic,

! moist, 15% coarse frapments (50mm
' diometer), no visible eifervescence.
;l red precipiales, weokly gleyed
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WATER'S EDGE RESORT

BORCHOLE #0: 5101
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GRILL: SHELBY TUSE AND SOLID STOM AUGER

FROJECT MO 5101408
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OWTS ASSESSMENT
SE 1/4, SEC. 10-35-3 35M

MATER'S EDGE BESORT

| BOREHOLE O: 5101408-05 |

ORILL. SHELBY TUSE AND SOLID STEM AUGER

| PROJECT MQ: 5101408
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NOTES &
COMMENTS
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L : roots, meisl, 0% coorse fragments,
no wsible effervescence, no visible
= precimtales

9 }hh hartzon, dark brown (10VR3/S), sandy
L logm, medwm granular, froble; mony

i

he horizon, yelicwish brown {10YR5/4),
lsom, medium plotey, frioble, Tew
rools, dry to moist, G coarse

1o visibie precipiotes

frogments, no visible eflervescence,

Bl horizon, pae brown (10YRB/3), loom,

tiren, few roots, dry lo most, 0F
- - coarse fraqments, no visilde
] effervescence, red precipitates

! medium sebanguior biocky, Irighle lo

Ck bornzon, dark yellowish brown

- {10VR3/4), loamn, wack bincky,

- Irichle to firm, few rools, dry, <5%
— & conrse frogmenis, wenk

: effervescence, red precipiloles

Ck horizon, yellowish brown (10YRS/4),
sondy cloy loam, massive, slighlly
plostie, no wsible rools, dry, 10%

argnge and white precipifotes

coorse iragments {10mm diometer),

Ck hornzon, yellowsh brown (10YRS/4),
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LWTS ASSESSHENT

WATER'S EDGE RESORT

[BOREHOLE #0: 5101408-06 |

SE 1//4, SEC. 10-55-3 WoM DRILL: SHELBY TUBE ANDD SOLID STEM AUGER  [PROVECT - 510108
GUNN, ALBERIA | ELEVATION,
Yo AL T TCV RS PPNNTITL |[E ST R e e " :
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BACI{[;ILL rvPE oo ) LR || ETT N 5 oruL comwss [Tlowe | L 4
o i i
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E SOIL =8| o |2 NGTES & =
= e ;ﬂ =zl 4 i % WOROCARBON VAPOUR (poni} & ' =
e DESCRIPTION 2| ® 2 [@HIBROCARAON UAPOIR (7LLL) ) COMMENTS >
' P R 1 .
W01 Gk fonzon, yellowish brown (10YR/4), | ' Pipe stickup = 0.8/8 melras
L sondy cloy loom, masswe, fnible, ;
i E io visble rools, moist, 10% coorss '
' Famments (S0mm diameter), moderale
~ ¢flervescence, red and while i
srecinliotes |
| {Bag somple i
i I 1
- { £
- ‘ =50
— 20 S Bag somple. '_‘Z"
553
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[ (50mm diameter) HE
=% 15k
Ck horizon, dork greyish brown (10YR4,/2), -} 100
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L coorse fragments, wedk B £
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- pracipifotes = ~\flag sample s
s 401 — _ - B é E—
€ hotizon, brown (10YRS/3), loamy sand, By sompie. A E
single groired, loose, wel, 10% fi L
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L waler bearing loyer B0y sample S E
Cak norizon, dark grey (10YR4/1), sondy ] 2 5
clay loam, mossive, slightly E-
i ‘ plastic, <3% coarse {rogmenils, 2
[ ' maderate efiervescance, slrongly . -
| 55 | qeyed ] | 8 i
A N o ' m 1 ILDGGED BY: Slaw COMPLETION DEPTH: 4 61 m
___Edrmonton, Alberta Fig. He: 510140806 Page 1 of 1§
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OWTS ASSESSUENT | WATER'S EDUE RESCRY HOREHOLE MO 5101408 (17 ]
5C 1/4, SEC. 10-55-3 W5M DRILL:  SHELBY TUBE AND SOLID STEWM AUGER PROVECT NO' 5101408

GUNN, ALBERTA | ELEVATION:

TAMPLE TYPE  BNS#Eer TUBE | JOISTURBED R Mo RECOVERY | [[JA casING | Tcos ™

pACKFILL Tror eewone [ leeacmwa [[[]Jstousn GRouT [ oru curmies | oo
ICKFILL : e i

I a |
S01L " |
DESCRIPTION

NOTES & ' =
2 | HYDROCARBIN VAPOUR (ppni) &
I HYUIOCAREON VPO (7150} m COMMENTS 3
]
SO0L AR horizan, dork brown (10YR3/3), sondy
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= M

(]
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CAMPLE TYPE
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SO SYMBOI

Tt =rt)
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s il rogls, moist. 0% coorse frogments

i]ﬂte hatizon, yellowish brown [10YRG/4),

oo, mediom plotey, irable, few

~cots, dry to maist, 0% coarse . '

- Iragments 5

[ Bl horizan, pale brown {107R6/3), loam,

i medium subangular blocky, friable to | 1

firm, tew rools, dry to maist, U% l

| eaorse frogments, red precioitoles i

Ck horizen, dork yeliowish brown ; |
(10YR3/4), loam, weok blocky, i

L friable Lo firm, low rools, dry, <54
course lrogments, weok {

if effervescence, red precipilates

HCk hotizan, yellawish brown (10YRS/4),
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— 20 plastic, no visible rools, dry, 10% o e
coorse [ragments (40mm diameter),
arange and while precipitales

Cha haorizon, dark yellowish brown
(10YRI/4), sandy cloy loam, mossive,
friohie to loose, 15% coorse
fragments (B0mm diometer), moderate
effervescence, red and white
precipitotes, weokly gleyed
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I 1 | Bl &
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i wsitie precipioles, strongly

[ Jleyed :
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OWTS ASSESSWENT  |WATER'S EDGE RESORT BOREHOLE N0, 5101408 (7 |
SE 1/4, SED. 10-55-3 W5H DRILL: SHELBY TUBE AND SOLID STFK AUGER PROJECT NO: 5107408 ]
GUNN, ALBERTA oo o
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OWTS ASSESSMENT o WATER'S [LGE RESORT BOREHOLE ne: 51014 1.18 (8
Sk /4, !_L 10- -3 WhH DRILL:  SHELBY TUSE AMD 50 SOUID STEM AUGER I‘REJF(‘T MO 5101408
GUNH, ALBERTA | | ELevaTion. _i
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= — ) 0w 1o 1o
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i. Ba horizon, arewsh browa (10YR5/2), clay J' |
- o, weok subonguior Blocky, ' |
plostic, few rools, moisl to wel, 0%
- { soarse fragments, moderately gleved |
- Cg Ferizon, dark gray (10YR4/1), cloy
' lparr, mossive, shiohily olostic, no
i . wisible roots, moisl lo wel, 5%
! toorse frogments, red and while '
t precipilates, strongly gleyed
|
=20 —_— ;
| .
30 f 5 ;
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s H !
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| OWTS ASSESSMENT LARTER'S EDGE RESORT BOREHOLE HO: 570 1408~00 |
| 5E 1.4, SEC. 10-55-3 WaM |DRILL: SHELBY TUBE AND SOLID STOM AUGER PRIMECT Mgy 5101408 |
GUHN, MBERTA ELEVATION: '
SAMPLE TvPE  JsHetEy Bt [/ osturee %mu st Sworecovrr  [Mhowme ook
ST e T PEA GRAVEL | ¢ JGa0U . UTNGS | (SO | :
tJm_.s{lj‘lu_ G s | SLﬂLiGH ![;;wﬁu Epru ames | Jswe ml
i i |
— ot L 2 )
E | SOIL S O ONOTES & ||
= ‘ . . il = | 5 | 0 |# HIDROCARBOH VAPOUR (porn) @ | | &
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=10 [10YR3/4), loom, wank blocky, f 1
i richie to firm, lew rools, dry, <5%
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L effervescence, red precipifotes N
s Ck horizen, yellowssh brown (10¥RS/4),
- sandy clay loom, mossive, slighlly | :
ploslic, no visible roots, dry, 10% ' ; {
- coorse frogments (40mm diometer), [
{ srange ond white precipitoles g :
%0 | Chg horizon, dark yellowish brown ' "
' (10YR3/4), sondy clay loam, massive,
i frioble lo loose, 15% coarse
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g effervescence, red and white 3
precipitotes, weokly gleyed =
L 30 : . ; I 3 FE.
| Cgk horzon, cork qrey [10YR4/1), clay - 160
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(WIS ASSESSHEN] WATER'S [DCE RESORT

[ROREFOIE #0. 5101408-00 |
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CUNN, ALBERTA ELEVATION.
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5 LABS

HQ 53289

Control Mumbar E 239 1 8 8

Environmental Sample Information Sheet

NOTE: Proper compleilon of this form is reguired In order to proceed with analysis
Sae reverse for your nearest Norwest locafion and proper sampling protocol

| Billing Address: | Copy of Repori To: Copy of involce: | |
Company: _E‘B ﬁ ENG:[ \NEEE]HQ D Cﬂmpﬂﬂy: Mall invoice to this
Add g = T QAQC Report Address, address for approval |
eSS (4840-122 s R Sanng
%W % Feport Nesult: Rupm‘l‘ﬂguil:

) ‘5\[ | Fax . Fax |
Attention: Attention: S
mhomor | STePtNIE MoeaN wa [T G v ]

Couriar ; Cootiar | |
Fax: g a 5@% snth B/ Ea::'.‘ gnail
Cel: <&l i ell .
g-rmail: a::f < AP .r":!' el @ o B L] e-rail; €:salvice
Infarmation to be included on RUSH Plesss contact the laboratory to | Sample Custody (Plsase Print)
Report and Invoice I cnnfrrm rugh dﬁm and fimes before submining
, i Retnqusnes b e ghan 1%%\/\ ur{
ProjectID: S 10\ 402 Upon ing out thie section, client dccepts el || Company EXA A Signature
Project Na”“i’- Waterg EA%& surcharges Wil be atiached 1o his analysis jn?mﬂm#hﬂhﬂhﬂmﬁﬂﬂmm Ko |
Project Location: Requiradon: all analyses or as indicated | pme: NV . 22) [0S
Leagal Location: I & initiat: A 2/ i
PO#: Date Raquired: Haceived by [] cocers
Prui. AGG!. Cﬂde. Si_gnatur&i wim" - j B
Agreement |D: Norwest Authorization: _
Special Instructions / Comments [ | Chack here if Norwast is required 16 report rasuits directly | Compa \.E Tie [ Samsios
fo a regulatory body (Please includs contact infarmation) y 8'\
Aetaly Data: NO
hwLE ‘I"lms [".'J L&y
':!:.. i | £ i
L Rh
Sample |dentification Location Dmemh 5 'gm" T ey [reeey 13 .IErltirla-al! above (v relevant samples below)
! | RioAa 0 =6 \[Noyiohs Sl Auaer [BIX] |
’ 1 ol o2 | LK
: 04 ~1L.O B X |
: LD —\S K !
o] ¥V L5 ~3.D (P |
T [Ceatient Area A hotizon 0 -H2. B KK
8 [Mreatmont frea Bhatidan 10204 l\y_ K SRR
® [Traadnignd Acen, BOcnZdiow o4-lo| V¥ CIRREE _
10 Fa /Bhocizon [/ — x | - A | A
r A
I A4 4 RN, S 74 S N, 4B AR N7 A A N
0 A A WA - W 4 Al LA L
12 FA A W P Al ] L/
u £ = y, i z Z 1E 11 114
18] /- P / / - |/ Xz A/ A/ [
MOTE: All hazardous samples must be labellet according to WHMIS guidelines, Page 1 of 1 _

Hocredited by the Standards Councll ol Canada for specific 1asts
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’% NORWEST
&, Las

Report Transmission Cover Page

Morwest Labs

7217 Ropor Road NW
Edmonton, AB. T6B 2J4

Phone: (780) 436-5522
Fax: {780) 435-0196
8il to: EBA Engineering Consulting Lt Project MWL LotiD: 425389
Report to: EBA Enginecning Consulting Lt [#H 5101408 Conwel Number: E 239188
| 4940 - 123 Avenue Mame; Water's Bdge : i
Edmonton, AB, Canada ——— Dawe Repeived: Nov 21 2005
TSV 184 Date Repoted.  Nov 26, 2005
Akl Slﬁphﬂmﬂ Mm‘il‘l LD REDM Mumber: TRERTS
Sampled By, Stephanic Morin P.O.
Company: EBA I Sl

Contact Compnny

Address

Stephanie Morin

EBA Enginesring Consolting LI

14%40 - 123 Avenue

Web x Edmenion, AB TSV 1B4
Email Notification Phone: (780) 451-2130 Fax: (TRD) 4545688
Conies Delivery Siratery Fomat Emuil:smoring@eba.ca
I Post
A 1 Email - Single Report PDF
A | Email - Single Report Standard Crosslab

MNOTE: P indicates a preliminary report is required
MOTE: Aandicates reportis deliversd using automated delivery

# OF PAGES IN THIS TRANSMISSION

Report Transmission Notes

Agreement Noles

Sample Notes;

MNotes to Clienls
Lod Notes:
Sample Nofes:
Batch Notes:
Method Result MNotes:

i jated with this Lot
1dfFormat/Reported Dai
785675 Envl3Smp & DL

Comment:

Format/Reported Date

See Methodaology and Notes page of Analytical Report for all comments pertaining to this report

I this repont transmission is not satisfactory, pléase send feport requirements to the address at thie top of this page.

11/29/03 785675 T9-Nov-2005
1172620065 1:52:01PM
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Billta: EBA Engineering Consulting Lt
Report to: EBA Engineering Consulting Lt
(4940 - 123 Avenue

Fdmonton, AB, Canada
T5V 1B4
Attn: Stephanie Morin
Sampled By: Stephanie Morin
Cormpany; EBA

Sample Custody

Projact

o 3101408
Name: Water's Edge
Laocation:

LSO

P.O:

Acct. Code:

Morwest Labs

T2T Roper Road WW
Edmonton, AB. TEB 1J4
Phene: (780) 438-5522
Fax: {780) 438-0336

MWL Lot 10:
Control Number;
Cate Received:
Oate Reporied:
Report Mumber:

425389
LE139188
Moy 21, 2005
Mav 26, 2005
TR567S

Sample Disposal Date: Dec 26, 2005

All samples will be stored until this date unless other instructions are received. Please indicate other requirements

below and return this form to the address or fax number on the upper night of this page.

Extend Sample Storage Until

The following charges apply to extended sample storage:
Storage for 1 to 5 samples per month
Storage for 6 to 20 samples per month
Storage for 21 to 30 samples per month
Storage for 51 to 200 samples per month
Storage for more than 200 samples per month

Return Sample, colleet, to the address below via:

Greyhound

Loomis

Purolator

— Other (Specify)

(MM/DD/YY)

§ 1000
§ 15.00
§ 3000
§ 60.00
811000

Name:

Company:

Address:

Phone:

Fax:

Signature;

If no other arrangements have been made, samples will be disposed of on Dec 26, 2005.




' NORWEST :
@ L ABS Analytical Report

Morwest Labs

7217 Roper Road NW
Edmonton, AB, TGB 3J4
Phone:  (7BO)438.5522
Fax: (TB0) 438-0336

8ill to: EEA Engincering Consulting Lt Projact MWL LotID: 425389
Report to: EBA Engineering Consulting Lt D 5101408 Control Number  E 239188
| 4940 - 123 Avenue Mame: Water's Edge o Nov 21, 2005
Edmonton, AB, Canada Lisiiaitivii Date Received.  NOV &,
[5V 1B4 Date Reported:  Mov 26, 2003
Altn: Stephanie Morin LSD: Report Number 183675
Sampled By: Stephanie Morn P.O:
Company: EBA Acct, Code:
Page: 10f3
MWL Mumber 425389-1 425388-2 425388-3
Sample Dale Nav 15, 2005 Mav 15, 2005 Moy 15, 2005
Sampie Description  BHO4 /1 0.0-0.1 fm BHO4 f01-02/m BHG4 / 0.2-04/m
Matrix Soil Soil Sail
Anaiyte Units Results Results Rasults Detection Limit
Physical and Aggregate Properties
Texture Sandy Loam Loam Loam
Sand Sall Texture % by weight 58.3 38.6 34.0 0.1
Sint Soll Texiure % by weighl 37.3 42.2 a42.0 C.1
Clay Sail Texlure % by weight 4.3 19.2 =24.0 0.1
NWWL Murrber 425389-4 A425389-5 425388-6
Sample Date Now 15, 2005 Mov 15, 2005 MNov 15, 2005
Sample Description BHO4/04-1.0/m BHO4 M 1.0-1.5/m BHO4/1.5:30/m
hdatrik Soil Soil Soll
Analyte Units Results Results Results Deteclion Limit
Physical and Aggregate Properties
Texture Loam Sandy Clay sandy Clay
Loam Loam
Sand Soil Texlure % by weight 44,0 5100 5B.C 01
St Eoil Texiure “h by weight 29 .4 25.40 21.4 0.1
Clay Soil Texture Y by weight 26.6 24.0 20.8 0.1
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Norwest Labs
7217 Ropar Road NW

Analytical REPDI"{ Edmontors, AB. T6B 314
Phone: (780} 438-8522
Fa: {780} d38-0336
Bill te: EBA Engingering Consulting L1 Froject HWL LotiD: 423380
Aeport to: EBA Engineering Cansulting Lt :J: :UM{IJ.‘E i Control Mumber: 119188
14940 - 123 Avenue amae: ater's Edpe i 2 r
Edmonion, AR, Canada Lbsitichs Dale Received, MNav 21,2005
T5V 1 B4 Date Reported: MNov 26, 2005
Attn: Stephanie Morin Lo Raport Number.  T85675
Sampled By: Stephanie Morin P.O:
Company: EBA Acct. Gode:
Page: 2ol3
MWL Mumber 42535897 425389-8 4256389-9
Sample Date Nov 15, 2005 Mov 15, 2005 Moy 15, 2005
Sample Dascripion  Trealmen! Area & Treatment Area B Treatment Area 50cm
harizon (0.0-0.2/ m horizon { 0.2-0.4 | m Below B horizon f
0.4-100m
hatrix Soil Sail Sl
Analyte Units Results Resuits Results Detection Limit
Available Nutrients
Mitrate - N Available kg <1 <1 <1 1
Phosphorug Awailabie mpg 40 a4 8 7]
Potassium Available mkg 330 1¢0 120 L0
Sulfate-5 Available mgfkg 10 3 1 1
Salinity
pH Salurated Pasie oH 6.1 6.5 5.8
Clecincal Conductivity Saturated Paste dSimal25C 0.86 g, & 0.14 .01
SAR Saluralad Pasta 0.2 0.2 0.4
% Saturalion Y% 59 64 a7
Calcium Salurated Faste megil 4.85 6.10 G.85 8.01
Calciurn Salurated Paste mgikg 58.3 78.4 1.6
Magnesium Saluraled Paste meqil. 1.94 2.76 B.25 0.2
Magnesium Saturated Paste magfkg 13.8 2i.5 1.2
Sodium Salurated Faste megil. Q.3 .44 0.3 0,14
Sodium Saturated Paste mgikg g g 2
Potassium Saturated Paste megil 1.2 0.0 7 [ Q.03
Potassium Saturated Paste mafkg 28 4 1
Chlonde Saluraled Paste meall Lih 2.0 0.38 .03
Chiaride Saturated Paste mgikg 31 46 4
Suifate-S Salurated Paste meaq/L 0.83 0.6 0.3 0.08
Sullate-5 Satraled Paste mokg 7.8 & 2
Nitrale and Mitrite - N Saluraled Paste megll <0 (5 <0.05 =0.05 0.03
Mitrate and Mitrite - N Saturated Paste mgikg <0.3 <0.3 <0.1
TGR Salurated Paste Tiac <, 1 <0.1 <0.1
Approved by: -"{?‘{dﬁﬂwA

Randy Neumann, BSc

Vice President,

Emvironmental




Maorwest Labs
NGHWEST 7217 Ropar Road NW
L Wethodology and Notes Edmonlon, A8, TOB 34
ABS Phone;  {7B0) 4386522
Fax: (780) 4380206
Bill to: EBA Engineering Consulting £1 Project NWL LotiD: 425389
Report to: EBA Engineering Consulting Lt ID: 5101408 Ceniral Mumber. E 239188
14940 - 123 Avenue Name: Water's Edge
Edmonton, AB, Canada LacataR Enie Ruckiied: o 1, 2005
5V 184 ; DaleReporded:  MNowv 26, 2005
Atin: Stephanie Monn LSD: Reporl Mumbar: 783675
Sampled By, Stephanic Morin PO
Company: EBA Acct Coda:
Page: Jofl
Method of Analysis:
MethodMarme Raferance Method Date Analysis  Location
Staried
Mutrients in General Soil Comm. Soil Sex. PL Anal.  * Modified Kelowna Soil Test, Vol 26, 1995 23.Mov.03 Morwest Lans Edmonten
Particle Size Analysis - GS Carter * Hydrometer Method, 47.3 2-Nov-D5 Horwest Labs Edmonton
Salurated Pasie in General Soil MeKeague * EC of Saturated Soil Paste, 4.13 P2-Nov-05 Morwest Labs Edmonton
Saturated Pasie in General Seil MeKeapue = pH of Saturated Soil FPasie, 3.14 212-Nov-05 Morwest Labs Edmonton
Saturated Paste i General Soil MeKeague * Soluble Salts in Satration Extract, 3.21 13-Nov-03 Morwest Labs Edmonton
Sulfate m General Soil MeKeagoe *  Sulfate Extraciable by 0.1M CaCl2, 447 23-How05 MNorwest Labs Edmonton

* Norwest method(s) is based on reference method

References;
Carter Soil Sampling and Mathods of Analysis
Comm, Sail Sci. PL, Anal, Communications in Soil Sclence and Plant Analysis
Mekeague Manual on Seil Sampling and Methods of Analysis
Commants:

Please direct any inquiries regarding this repart to our Client Services group.

Results relate only to samples as submitted

The test report shall not be reproduced except in full, without the written approval of the laboratory
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Controf Number £ 2 5§55 53

Environmental Sample Information Sheet

Saa raverse lor your nearast Norwest locatian and propar sampling protecol

gul‘mg Addreﬁs;: Capy of Report Ta: Copy of invoice: [ |
ompany: £ B EpainNeER w Company: Wallnvoice to this
Address: 4040 . 23 M & QAIQC Repart || Addrass: S(l‘ﬂfm addeess for aporovel ||
EfaniodT) A\J
N _Pffﬁ Heponsmault:i Hepwlﬁ_es‘uu:
Atiertion: STEPHANE Mo &w o Attention: Fas Ii'
Phone: . Mek | Phone: e L] |
Fax: it Fax: Sourer | l
Cell. TRO-Z1%- TS ey Cell =
a-mail* ! : o e-Sanvice e-mall: e-sarvite
| . X T
| Information to be included on RUSH Pleass contact the laboratory te | Sample Gustody (Please Frint) ]
Report and Invoice conflrm rush dates and times belare submliting : X
. samples, Sampled by: hane (VT N
zrﬂ'laﬂi I: Hid s Upon filing out this sectlon, client acoepts thal || Company ER (3 Signature kﬁjﬁ
roject Name: suicharges will be altaghed lo his analysis | | Suihonze Norwes! Labs top wilh theg vk
- - : | indicated on this lomm:
Project Location: UCD:}C‘kh Edu% w Required on:  all analyses or as indicated "!;a:? ME:NIT '}1& o
Legal Location: O o [ titat: P '\
PO#: Date Required: Heceived thy: - 5 El Cpolers, -
Proj. Acot. Code: Signature: ] Efﬂr o
X 0
Agreement ID: Norwest Authorization: . W L—H -:i -
Special Instructions / Comments [__] Chook hore if Norwost is requirsd 1o report rasulls directy | Company NW T Tine ples
io a ragulalory body (Please include comact inlormation) — d 5 .,; al
3 BEANE — =
D6 betfe (¢ L-..»-L‘ge.mf*v'fa( S " & 2B
Con b tued - revttne pordtv 50054 & g 4
amaf-%‘i' g 55 > E E E g
- -
ISample Identificati i iﬂ#éln&ﬁ Sampi : i o
. _
| sample ldentification Location [rJNBp‘th PR o iadma .Mg!thpndng 4‘ Enlter tests above (¢ mleuTﬂsamples Delow)
1| BHOV = | 21500 Bailer = Wkl | %
2 | phoe S .V 7,72 S O A I .1 S S DA DR SRR S
3 | 6o — |4:8ad ¥ | ISWH ] Ay W
* | dawinsiope S Tremdwentfea A hodizo & coil |Gab | | K|k
5| - - Awa Hhedron il W ¥
¢ Dovanslem UTF o dypend Bred 5070 Blgw f inbn? of | - Lk
7 7 = 0z A al
8| ~ = 7 i » A
E ¥ / - / /]
10 / = yd | ; ) ) 1
i Fa g1 = 14 s pd /
iE__-__// / B / / wa 7 |
- // / = / -'/ r/ :’"'.lf
14 I ol f// | :
15 ¥ /- / ERERRS | |

MNOTE: All hazardous samples must be labeled accarding toa WHMIS guidelines,

e

\

NOTE: Proper completion of this form is required in order to proceed with analysis 4

PIYLGUS (S9/03)




Horwest Labs
; NORWEST Report Transmission Cover Page 7217 Roper Road NW
& LOHW ° Edmonton, AB. T68 34
ABS

Phona: {780} 438.5522
Fau: {780) 438-0986
Bill to: EBA Engineenng Consulting Lt Praoject MWL LetlD: 426459
Report to! EBA Engineering Consulting Lt i S101908 Cortkdl Number; B 255553
- F23 A g
!]Z-::gm;: - fl;cgl:iada - : Date Recelved:  Nov 25,3005
TSVIB4 el Dete Reponed:  Dec 05, 2008
atin: Stephanic Morin Lam Repot Number: 787067
Sampled By: Stephanic Morin o
Company: EBA Acect. Codat
Coninel Comparny Address
Stephanie Maorin EBA Engineering Consuling Lt 14940 - 123 Avenus
Weab x Edmonton, AB T5% 1B4
Email Motification Phone: (T80)431-2130 B (THD) 4545688
Copies Delivery Strategy Format Email:smorini@eba.ca

! Posi
A 1 Email - Single Repent PDF
A I Email - Smgle Repen Standard Crosstab

MOTE: P indicates a preliminary report is required
HOTE: A indicates report 18 delivered using automated delivery

# OF PAGES IN THIS TRANSMISSION
Report Transmission Notes
Aprreement Motes
Loi Notes
Sample Notes:

Notes 1o Clients
Lot Notes;
Sa Not
Batch Motes:
Method Notes;
Method Result Notes:

Reporis associated with this Lot

ldfFormat/Reported Date / e 1d/Format/ |
787967 Emv2 3 Smp & DL

Comment;
See Methodology and Notes page of Analytical Report for all comments pertaining to this repart.

If this report transmission is not satisfactory, please send report eequirements to the address at the tap of this page.
125805 787967 05-Dec-2005
13752005 1142:28AM




Phona:  (TE0) 438-5522
Fant! (780) 438-0336

Morwest Labs o
7 i
@ EEQ;VEST Sample Custody g:m nﬁ\tﬁf :;? TEB 14

Bill to: EBA Engineering Consulting Lt Project NWL Lotin: 426459

Report to: EBA Engineenng Consulting Lt io: S101408 Control Number: T 255553
14940 - 123 ;
. bl Name: Date Received: Nov 25, 2005
Edmonton, AB, Canada Wiater's Edse Resor
TSV 1B4 Lacstion:  WalersEdge hesg Date Reported: Dez 05, 2005

Attn: Stephanic Morin LSD: Repert Mumber: 787967
Sampled By Stephanie Morin P.O.:
Company, EBA Acct. Code;

Sample Disposal Date: Jan 04, 2006

All samples will be stored until this date unless other instructions are received. Please indicate other requirements
below and retarn this form to the address or fax number on the upper nght of this page.

Extend Sample Storage Until (MM/DD/YY)
The follewing charges apply to extended sample storage:
Storage for | to 5 samples per month § 10,00
Storage for 6 to 20 samples per month $ 15.00
Storage Tor 21 to 50 samples per month ¥ 30.00
Storage for 51 to 200 samples per month $ 00,00
Storage for more than 200 samples per month $110.00

Return Sample, collect, to the address below via:
Greyhound
Loomis
Purolator

Other (Specify)

Name:

Company:

Address:

Phone;

Fax:

Signature:

[f no other arrangements have been made, samples will be disposed of on Jan 04, 2006.




Harr;sl Lﬁas —"
T2 er Foa
@ I{J?EH-‘SNEST Aﬁaiyﬁcal Repuﬂ Edl‘llﬂl‘l?l;n. AB. TEB 14

Phone: (780) 438-5522

Fax: (T80) 438-0395
Bill to: EBA Engincering Uonsulting Lt Project NWL LotiD: 426459
Report ta: EEA Eﬂgiﬂm[jl’lg Cﬂnsulting Lt o: 101408 Panirel Number £ 255553
14940 - | 23 Avenue Mame: _
Edenonicn: AD, Eiiisdi . Date Recewved:  Mov 25, 2005
TSV 134 Location:  Water's Edge Resan Oate Reportad:  Dee 05, 2005
Altn: Stephanie Morin Lso: ReporNumber: 787967
Sampied By Stephanic Morin PO
Company. EBA Acct. Code:
Page: |ofd
MWL Mumber 42684 59-1 426459-2 426455-3
Sample Dale  Mov 24, 2005 Nev 24, 20085 Moy 24, 2005
3:50:00PM 3:20:00PM 4:15:00PM
Samnia Descriotion BHO1 BHO2 BH09
Thatrx Viater Water Water
Aralyte Linits Results Results Results Detection Limit
Aggregate Organic Constituents
Risehermizal Oxygen Demand 5 Day miiL <4 <4 =4 i
Inerganic Nonmetallic Parameters
Ammanium - N mgil 0.14 <. 05 G, 16 0D.05
Heldanl Midrogan Total mai. 0.82 111 072 D%
Phosphorus Total mgiL 0.4 0.5 0.1 0.1
Microbiological Analysis
Tatal Coforms Mermbrane Filtration CFUAL0 mL 100 2 <1 %
Fecal Cofforms Mermhrane Fillration CFUM00 miL <1 <l <1
Physiczal and Aggregate Properties
Temperature of observed pH 5 Y| 212 21.10
Solide Tenal Susponded mgiL 1610 4100 831 1
Routine Water
pH 7,58 7.48 1.558
Electrical Conductivity uSlemat 25 C 882 1180 1060 1
Caldium Dissolved mgiL 130 164 146 0.2
Nagnesium Dissolved mail 32.4 45 .8 45.4 0.1
Sodlum Dissolved mgll 14.5 8.3 12.4 0.4
Patassium Dissolved g 4.9 2% 4.1 0.4
Irom Dissalved gt <0, 01 0.02 =0.01 o I 1
Mariganese Dissolved mgiL 0,062 0.265 6. 662 0.005
Chioride Dissolved gl 5.2 59,6 25.8 0.4
Miirate - M mgiL D.og 0,03 0.03 g.01
iinite - N mgiL o.008 <0, 005 =0 .003 0,005
Mitrate and Nitrite - M mgfl 0.0% 0.03 0.03 0.02
Sulfate (S04} Digsohved mgiL 56.7 38.3 28 Qi
Hydroxide mgil <5 <h <h S
Carhonate maiL e <6 < &
Bicarbonate mglL 536 568 a70 5
P-flkealinity as Caco3 mglL <5 <5 =5 >
T-alkalinity as CaCol maft 440 ieh 549 5
Total Dissolved Solids Calculated mgiL 08 639 59l 1
Hardness Dissolved as CaC03 mgfL 458 598 551

fanic Balance Dissalved % 93 i) 95
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Analytical Report

Norwest Labs
7217 Roper Road NW
Edmonton, AB. TGBE 3J4

Phone: (780) 438-5522
Fax; {780) 438-039%
Bill to: EBA Engineering Consulting Lt Project NWL Lot 42p459
Report to; EBA Engingering Consultng Lt 1D: 5101408 ControlNumbar 1 755553
12 Name! a
ggtignl;ns.fgcgiuda . 5 Date Recelved: Tov 25, 2003
Viss kosaeny  “Yeerees Redan Dete Reportet Dec 05, 2005
attn; Stephanie Morin Lso: Pepor Mumber:  TE10R7
Sampled By, Stephanie Morin 2.0,
Company: EBA Aget, Code:
Page: 1of4
HWL Mumbar 426459-4 426458-5 426459-6
Sample Description & Horizon [ Downslope 8 Horizon / a0em Below B Horizon
of Treatement Area Downslope of I Downslope of
Traalemeant Area Treatement Area
iiatrix Soil Sail Soll
Analyte Unlts Results Results Results Detection Limit
Available Nutrients
Mitrate - N Avsilable mofg <1 £1 <1 1
Phosphorus Available mgfkg 37 5 L2 5
Potassium Available makg 190 10 100 10
Sulfate-5 Available mg/ky 13 3 g 1
Salinity
pid Saluraled Pasle pH 5.4 i L
Electrical Conduchuily Saluralad Paste d3imal25C .39 0.24 0.20 .01
SAR Saturated Paste 0.3 1.0 0.5
Y Saturation Yo 419 . 1 37
Calchim Saturatzd Paste meeyl 2,83 1.26 1.249 0.01
Calrium Saturated Paste makg 2B.% 1.7 4.5
Magnesium Salurated Pasle meagil 1.21 .54 0:65 002
fagnesum Satraled Pasle mgfg 7.2 2.0 2,9
Sodium Salwraled Paste megil. 0,44 0.98 0. 48 0. 04
Sodium Salraled Pasle miglhg 5 7 4
Patassium Saturated Paste meqgiL 0.52 g.2 0.1 0,03
Polassium Salurated Paste matkg 10 2 2
Chioride Saturaled Paste megll 0.90 1.3 Q.34 0.03
Chioride Satrated Paste mgkg 16 19 4
Sulfate-3 Salurated Paste meg/L 1.3 p.37 0. 63 0.06
Sulfate-S Satraled Pasie migikg .9 X8 4.9
Mitrate and Mitrite - N Saturated Paste manil <. 05 £0.05 <0.0% 0.05
nitrate and Nilrite - N Salurated Pasle mghg <0.2 <0.2 0.2
TGR Saluraled Pasie Tiac <01 <0.1 <f1.1

Approved by:

Darren Crichion, BSc, PChem
Operations Chemist
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Narwest Labs
7217 Roper Road NW

Methodology and Notes Sdmonton, AB. THE 344
Phana: (780] 436-5522
Fax: (T80} 438-0306
Bill to; EBA Engineering Consulting Lt Froject NWL Lot Il L1264 580
Raport to: EBA Enginecring Consulting Lt o S101408 Contrel Number  [255553
14940 - 123 Avenue Name: Dats Recived:  Novw 25. 2005
$§$TETII’ AB, Canada Location:  Water's Edge Resort Date Reporied:  Dee DS,l 2005
attn: Stephanie Mormn LsD: Report Number: 87967
Sampled By: Stephanie Morin PO
Company: EBA acet, Goda:
Page: 3of4
Method of Analysis:
lalhodhMamea Referance Methad Date Analysis  Locabon
Slarted
Alkalimty, pH, and EC in water APHA Conductivity - Laboratory Method, 2510 25-Nov-03 Norwest Labs Bdmantan
B
Alkalinity, pH, and EC in water APHA Electrometric Methoad, 4300-H+ B 25-Mav-05 Morwest Labs Edimonton
Alkalinity, pH, and EC in water APHA Titration Method, 2320 B 25Nov-05 Momwes: Labs Edmanton
Aamnmmonivn-M in Water APHA Antomated Phennte Method, 4500-MHI G 2B-Nov-05 Morwest Labs Edmonton
Amans {Rouline) by Ton APHA lon Chromatography with Chemical 28-Mov-05 Morwest Labs Edmonton
Chromatography Suppression of Eluent Cond ., 4110 B
BOD in waler (surrey) AFHA 5 Day, 5210 B 28-Nov-05 Morwesl Labs Surrey
Chloride in Waler ATHA Antomated Ferrieyanide Method, 28-Maov-05 Norwest Labg Edmonton
4300-C1- E
Coliforms - Membranz Filtration APHA Feeal Coliform Membrane Filter 26-Mov-{15 Narwest Labe Calpary
Procedure, 9222 D
Califerms - Membrane Filtration APHA Standard Totel Coliform Membrane Filter  26-Nov-05 Morwest Lahs Calgary
Procedure, 9222 B
Kjeldahl Mitrogen & Phosphorus Alberts Research Council Mitrogen, Total Kjeldahl, 07021 626 28-Nov-05 Morwest Labs Edmonton
{Total) in Water
Kjcldahl Nitragen & Phosphorus APHA Automated Ascorbic Acid Reduction 28-Mov-05 Norwest Libs Edmonton
(Total) in Water Method, 4500-P F
Muetals Trace (Dissolved) in water  APHA Inductively Coupled Plasma (1CP) 28-Nov-05 Morwest Labs Edmonion
Method, 3120 B
Mutrients in General Soil Comm. Soil 5¢1. Pl. Anal, Modified Kelowna Soil Test, Vol 26, 1995 28-Mov-03 Morwest Labs Edmonton
Saturated Paste in General Soil MeKeague EC of Sawrated Soil Paste, 4,13 28-Nov-05 Marwest Labs Edmaonion
Saturated Paste in General Soil McKeagus pH of Saturated Soil Paste, 3. 14 28-Mov-05 MNarwest Labs Edmenion
Saturated Paste in General Soil MeKeague Solubie Salis in Saturation Extract, 3.21 28-MNov-05 Neorwest Laibs Edmonton
Solids Suspended (Total, Fixed and  APHA * Total Suspanded Solids Dried at 29-Mov-05 Morwest Labs Sumsy
Volatilz) 103-105'C, 2540 D
Sulfate in General Soil MeKeague Sulfate Exiraciable by 0.1M CaCl2, 447 28-Nov-05 Norwest Labs Edmonton

Flease direct any inquiries regarding this report to our Client Services graup.
Results relate only 1o samples as submitted
The lest report shall not be reproduced cxcept in fitll, without the written approval of the laboratary




Methodology and Notes

’% NORWEST
&- L aBs

Horeast Labs

7217 Roper Road NW
Edmonion, AB, TEB 514
Phonoe: (78O) 438.5622
Fax: {7THO) 438-0308

Bill to: EBA Enginecring Consulting Lt Froject HWL LotID: 426459
Rﬂport 1o: EBA Enginccrirlg (:Dﬂﬁuiul’lg Ly (&5 S101408 Contral Number: F 258553
14940 - 123 A :
Edi1c:nlun AJL];.JCHL'}:mda :amal o Date Received:  Nov 25, 2005
rsV 1B4 ocation:  Water's Edge Resont Date R £ DieD5. 2005
Atn: Stephanic Morin L3m: Repet Number; 787967
Samnpled By; Stephanic Morin PO
Company: EBA Acet. Coda!
Page; 444
* Norwest methad(s) |s based on reference meathod
Raferences:
Albera Research Councll  Methods Manual for Chemical Analysis of Water and Wastes
APHA Standard Methods for the Examination of Water and Wasiawater
Comm. Soil Sci Pl Anal.  Communications in Soll Sclence and Plant Analysis
MeKeaque Manual on Soil Sampling and Methods of Analysis
Comments:

Please direct any inquiries regarding this report to our Client Services group.

Resulis relate only to samples as submitted

The test repor) shall not be reproduced except in full, without the wiitten appicval af the laboratary
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January 2006

APPENDIX

APPENDIX D" SLUGTEST RESULTS




SAssuming Head Ditfeeence of 1046 m
O =140
E= AN 10T m/Ss

F=_ A6 = 02 mfm

230
Ns=-£7
)
Wi = 135 N 107 X (.082

\r

".I

\.’

(0,4

s = a3 X 108 m/s

=14 X 10 m / day

-

s = (L5 m / vear

5101408
January 2006




EBA Engineering Consultants | Slug test analysis
_)E 14040-123 Ave No: 5101408

em Edmenton, Alberta, Canada Project:  Sile Assessment for OWTS
Phone: (T80) 451-2121 | Client:  Waler's Edge Resorl
Location:  Gunn, Alberta J' Slug test: MWO1T Nov 16/05 | Testwell: MWO 1
Test performed by, Stephanie Marin Evaluated by SMM
Tast date: H1/16/2005 Evaluation date: 121212005
Analysis mathad: HVORSLEV Aquifar thickness: 10
HVORSLEY
Time{s]
D 300 00 900 1200 1500 @ MWD
L e T ——— i . .

hihd

Canductivity: 3.53x107-8 [mis]

Falling Haad Test




7Y EBA Engineering Consultants | Slug test analysis

14540-123 Ave Mo: 5101 4.03 o
m Edmanton, Alberta, Canada Project: Site Assessment for OWTS
Phone;: (TB0) 451-2121 | Ciient.  Water's Edge Resort
Location: Gunn, Albarta Shug test: MWOD1 Nov 16/05 Test wall; WO
Test performed by:  Stephanie Morin | Evaluated by ShM
Test date; 11/1612008 | Evaluation date: 121212005
Analysis method: BOUWER & RICE Aquifer thicknsss: 10
1
BOUWER & RICE
Time 5]
0 300 600 900 1200 1500 @ MAD1
1E+D' e . - . .
B oW
=]
=
B E D [}
Conductivity: 3.43%10%8 [mis]

Faliing Head Tesl




A EBA Engineering Consulitants | Slugtestanalysis

_,E 14840-123 Ave | Mo 5101408

m Edmanton, Alberta, Canada { Project: Site Assessment for OWTS
Phone: (780) 451-2121 Client:  Waler's Edge Resort
Location:  Gunn, Alberia E. Slug lash MWO2Z Nov 16/05 ' Test well: Rty D2
Test performed by:  Stephanie Morin Evaluated by, Sham
Test date; 11118/2005 Evaluation date; 121212005
Analysis method: HVORSLEV | Agulfer thickness: 10
HYORSLEV
Time {5]
0 00 500 900 1200 1500 W MWO2
%a
]

hho

Conductivity: 1. 77107 [m/s]

Falling Head




A EBA Engineering Consultants | Slug test analysis - I
14040-123 Ave No; 5101408 o
em Edmonton, Alberta, Canada Project: Site Assessment for OWTS
Phone: (780) 451-2121 Client:  Water's Edge Resorl
I
Logation:  Gunn, Alberta Slug test; MWO2 Nov 16/05 | Testwell: MWD2
Test performed by:  Stephania Marin | Evaluated by: SMM
Test date: 11/18/2005 | Evaluation date: 12/2/2005
Analysis method: BOUWER & RICE Aquifer thickness: 10
BOLWER & RICE
Time (5]
0 300 500 a0 1200 1500 @ MW02

h/ho

Conductivity: 1.55%107-7 [mis]

Falling Head




EBA Engineering Consultants | Slug test analysis
_‘?E 14940-123 Ave Mo: 5101408

m Edmonton, Albarta, Canada | Project: Site Assessment for OWTS -
Phone: (780) 451-2121 | Client; Walsr's Edge Resort
7 f
Location: Gunn, Alberta | Slug test: MW04 Nov 16/05 | Test well: MW
Test performed by:  Slephanie Marin Evaluated by: SMm
Test date; 11/16/2005 Evaluation date: 121212005
fnalysis method: HVORSLEV Anuifer thickness; 10
HYORSLEY
Time (5]
0 300 600 800 1200 fipy, B MDA
" . . e

hih
=
B8

Conductivily: 1.08x108 [m/s]

Falling Head




F)

eoqQ

EBA Engineering Consultants l Slug test analysis
| Mo: -
Project  Site Assessment for OWTS

14940123 Ave

Edmonton, Alberia, Canada

5101408

Client:

Phone: (780) 451-2121 Waters Edge Resorl
Location:  Gunn, Alberta Slug test: WMWO4 Moy 18105 Testwell: AwWo4
Test performed by:  Stephanie Morin Evaluated by: EMM
Test date: 11116/2005 | Evaluation date: | 24212005
| Analysis method:  BOUWER & RICE | Aquifer thickness: 0
L= 1
BOUWER & RICE
Tire 3]
300 A00 900 1200 500 @ MWO4
i
|
g_ ]
m |
]
TE+D
Conduckivity: 1.06=107-8 [m/s]

Falling Head




EBA Engineering Consultants
14040-123 Ave

%

i Slug test analysis

| No: 5101408

m Edrronten, Alberta, Canada Project:  Site Assessment for OWTS
Phona: (780) 451-2121 Client: Water's Edge Resort '
Location:  Gunn, Albera Slug tesh: MWOS Nov 16/05 Testwell; mMWaQa
Test perfarmed by:  Stephanie Morin Evaluated by: SMM
Test date: 111612005 Evaluation date: 12122005
Analysiz method: HVORSLEY Aquifer thickness: 10
i
HVORSLEV
Time [s] s
0 00 A00 500 1200 1gog MW
)
-]
H |
Conductivity: 3942108 [m/s]

Falling Head




| Slug test analysis

Y EBA Engineering Consulitants
14840123 fve Mo; 5101408
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