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1) INTRODUCTION

The following is submitted in support of two applications. The first is an application to
amend the Yellowhead County Land Use Bylaw No. 2.06 to redistrict 41.07 ha. + of the
NW % of Section 5-54-16-W5M from RD - Rural District to CR - Country Residential
District. The remainder of the quarter section (23.63 ha. +) is not affected by this
amendment application and will remain within the RD District. The second is a
corresponding application to create an 8-lot multi-parcel country residential subdivision
to be known as “Edson River Estates”. Following are Figure 1 - Location Map, Figure 2
- Proposed Land Use Bylaw Amendment and Figure 3 - Concept Plan/Proposed
Subdivision.

FIGURE 1 - LOCATION MAP
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FIGURE 2 - PROPOSED LAND USE BYLAW AMENDMENT
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FIGURE 3 - CONCEPT PLAN/PROPOSED SUBDIVISION
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2) SETTING AND ADJACENT LAND USES

The subject land is located at the confluence of Bench Creek and the Edson River. The
recently upgraded Tom Hill Tower Road forms the western boundary of the site and
Highway No. 748 runs along the southeast boundary. For the most part, Bench Creek
and the Edson River form the north boundary of the subject lands although a portion of
the northeast corner is located on the north side of the Edson River and is therefore
isolated from any legal or built public road access. The Location Map shows a number
of country residential parcels dispersed throughout the area northeast of Edson
including several more concentrated developments within the CR District.

The subject land consists of a lower portion, adjacent to Bench Creek and the Edson
River which slopes gently upward to a modestly sloped embankment, at the top of
which lies the second, upper portion which is at or close to the grade of Highway No.
748. Five parcels have been subdivided out of the quarter section over the past 35 years,
all of which containing dwellings and related buildings.

The most recent subdivision was created in the late 1990’s located in the southeast
portion the quarter. This parcel gains direct access to Highway No. 748 via a joint
approach approved by Alberta Transportation as part of that application. Proposed Lot
4 on the Concept Plan, after Page 2, which is immediately to the southwest of this
existing parcel and is also located atop the embankment, will utilize this approved joint
approach to Highway No. 748. As the Concept Plan also shows, the other seven
proposed lots will be accessed via an internal subdivision road which will intersect with
the Tom Hill Tower Road where the existing, approved access to the site is located.

An oil well is located in the centre of the subject land, owned/operated by Anadarko
Cda. Corp. It is accessed via a lease road that runs due east up the embankment which
then veers southeast to eventually connect with Highway No. 748 at the very extreme
east boundary. The well site is connected to a pipeline within a ROW which runs briefly
southwest from the well site and then due west across Bench Creek and underneath the
Tom Hill Tower Road.

The subject land offers a beautiful and secluded residential setting within a relatively
short distance of Edson. The proposed lots are in keeping with or slightly larger than
nearby multi-parcel CR subdivisions.
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3) LAND USE POLICY/BYLAW CONTEXT

The subject land is currently within the RD - Rural District of the Land Use Bylaw
which allows for a maximum of five residential parcels per quarter. Since five CR
parcels already exist within the quarter section, including one on the south east side of
Highway No. 748, the creation of any additional residential parcels requires redistricting
the subdivision area from the RD - District to the CR - District. In terms of compatibility
with adjacent lands, it is important to note that several multi-parcel CR subdivisions
exist within several kilometers of this proposal (to the northeast and to the southwest).
It is also important to note that the subject land is outside the Edson Urban Fringe Policy
Area stipulated in the County’s Municipal Development Plan.

The CR - District requires a minimum parcel size of 1.0 hectare (~2.5 acres) and does not
specify a maximum parcel size. All of the proposed lots are at least 2.0 hectares, each
with a developable area of at least 0.4 ha. in accordance with County policy and Alberta
Environment’s Guidelines. This component is discussed further under Section 5 below,
particularly with respect to sewage treatment and availability of potable water.
Reference is made to percolation/near-surface water table testing conducting by EXH
Engineering Ltd. and a Groundwater Potential Assessment conducted by Waterline
Resources Inc. Section 4 addresses the 1:100 floodplains of Bench Creek and the Edson
River.

4) LAND USE, SUBDIVISION DESIGN, DEVELOPMENT STANDARDS
AND DENSITY

The LUB amendment and the proposed subdivision are intended to provide a supply of
residential lots in an area strategically located northeast of Edson. Though an easy
commute to Edson on high quality roads, the setting offers natural beauty, with the
presence of two watercourses, as well as seclusion because of the topography, including
an embankment between Highway No. 748 and seven of the eight lots. It is expected
that the eight lots being proposed here will become fully occupied fairly quickly.

As mentioned, one of the proposed lots, Lot 4, will take advantage of a joint approach
accessing Highway No. 748 located at its northeasterly boundary which was approved
by Alberta Transportation when the existing, immediately adjacent parcel was created
in 1998. As such, this proposal imposes no additional impact on Highway No. 748 in
terms of new access points.
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The other seven lots will be serviced with an internal subdivision road (approximately
625 m in length, 20 m wide) that will intersect with the recently upgraded Tom Hill
Tower Road on the west side where the approved, existing access for the subject land is
located. The internal road, which forms a cul-de-sac at the eastern terminus, will be
built to the standards and satisfaction of Yellowhead County.

As mentioned above, an oil well is located in the centre of the subject land,
owned/operated by Anadarko Cda. Corp. It is accessed via a lease road that runs due
east up the embankment which then veers southeast to eventually connect with
Highway No. 748 at the very extreme east boundary. Though this lease road accesses
Highway No. 748, this access point is not proposed to be used to access any of the
proposed lots. In fact, once the internal subdivision road is completed, the well site
itself will have direct access to a public road at the terminus and the lease road will no
longer be required to access the well site.

This is not to say that the physical road itself would no longer be required as it will
serve as a dual private driveway heading upslope from the public road cul-de-sac to the
building sites located on Proposed Lots 6 and 7, both near the eastern boundary of the
quarter section atop the embankment. Using this good quality lease road as a dual
private driveway eliminates the need to access Proposed Lot 6 via direct access to
Highway No. 748. The County may want to consider utilizing the existing lease road
access with Highway No. 748 as an alternate access point to the subdivision for
emergency purposes only.

The well site is connected to pipeline within a ROW which runs briefly southwest from
the well site across Proposed Lot 8 and then due west and across Bench Creek and
underneath the Tom Hill Tower Road. The precise life span of this well site is unknown
but it is assumed here that it will be in existence for as long it will take for the
subdivision to develop. Thus, the west and south boundaries of the well site perimeter
will be extensively landscaped/screened with relatively large, mature coniferous trees
to ensure a visual buffer is present during all four seasons. The well site lease will be
contained wholly within Proposed Lot 7.

The subdivision has been designed to take full advantage of the terrain and existing
vegetation to provide as much spacing as possible between building sites in keeping
with the intended nature/character of the subdivision. The flood risk areas of both
Bench Creek and the Edson River had to be taken into account in the layout of the
subdivision. To this end, EXH Engineering Ltd. was contracted to delineate the 1:100
year flood risk areas of Bench Creek and the Edson River (including flood fringe) which
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the Concept Plan after Page 2 shows. As far as accommodating flood risk is concerned,
the subdivision layout proposed is based on the work conducted by EXH Engineering
Ltd. Appendix 1 contains a full summary of the EXH Engineering Ltd. Flood Risk
Mapping Study. A copy of the Full Report can be obtained from EXH Engineering Ltd.

Clearly, in a case such as this, the design of the subdivision needs to ensure that the
1:100 year flood risk areas identified are avoided. First of all, as the Concept Plan
shows, the north limit of the internal subdivision road follows the southern limit of the
1:100 year flood risk area. All but Proposed Lots 7 and 8 are completely outside the
1:100 year flood risk area. Secondly, as the Concept Plan also shows, sufficient space
exists within Proposed Lots 7 and 8 outside the 1:100 year flood risk to provide a
building site outside the 1:100 year flood risk determined by the EXH Flood Risk Report.
As far as addressing the 1:100 year flood risk areas within Proposed Lots 7 and 8, several
options were considered.

The first option, a Conservation Easement (CE), was dismissed as a CE is not normally
used simply to protect development from a floodplain: more suitable means are
available. The second option was to employ Environmental Reserve, either in the form
of a lot (ER) or an easement (ERE). It should be noted that an ERE in the amount of 2.05
ha. + is already registered against the subject lands (Caveat 982 019 300) covering 6.0 m
landward from the top-of-bank of Bench Creek and the Edson River, established in 1998
as part of the application creating the existing parcel adjacent to Highway No. 748. See
Figure 3 on Page 7.

The difficulty with utilizing either an ER or ERE exclusively to deal with this situation is
that the Municipal Government Act requires that land taken as ER or ERE must
be/remain in its natural state. Though the existing ERE area shown in Figure 5 qualifies
in this regard and will remain in place, most of the area determined by EXH
Engineering Ltd. to be within the 1:100 flood risk area (including flood fringe) is no
longer in its natural state and has been cleared and used as pasture. Given the
difficulties associated with using an ER or ERE to deal with most of the 1:100 year flood
risk area in this case, a third option is proposed: a Restrictive Covenant (RC), running
with the land, that will stipulate “no-build due to flood risk”. This would be registered
against the titles created for Proposed Lots 7 and 8 making it very clear to
purchasers/builders/homeowners (and serve as a reminder to the County as
Development Authority) that while these areas can be enjoyed, building/development
within the portions of the lots covered by the RC is prohibited.
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FIGURE 3 - EXISTING ENVIRONMENTAL RESERVE EASEMENT
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It should also be noted, as the Concept Plan shows, that the title for Proposed Lot 7 will
need to consist of a Part A, on one side of the Edson River, and a Part B on the other
side. Though Part B of Proposed Lot 7 could not be subdivided from Part A without
subdivision approval since Part B would have no legal/built public road access, a “no
build” RC should be registered against the title for Proposed Lot 7 to also prohibit

building/development on Part B due to the same lack of legal/built public road access.
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In terms of municipal reserve (MR), Deferred Reserve Caveat (DRC) 982 019 302 is
currently registered against the subject lands in the amount of 3.902 ha. This is the full
amount of MR owing for these lands as it was calculated as part of the last subdivision
in 1998.  The amount of land named in ERE 982 019 300, as shown on the previous
page, has already been factored into the amount of MR specified in DRC 982 019 302 (ie:
41.07 ha. + minus 2.05 ha. + ERE = 39.02 ha. + X 10% = 3.902 ha. + of MR). Since no
additional ER or ERE is being (or can be) proposed here, nor is any MR land being
proposed, cash-in-lieu of reserve land owing up to 3.902 ha. is proposed to be paid to
the County as a condition of subdivision approval.

Apart from the existing oil well site and pipeline already discussed, a Yellowhead Gas
Co-op natural gas line runs through a portion of the west and south sides of the subject
land to service existing development on adjacent parcels. Circulation of these
applications and supporting material to the AEUB will reveal if any sour gas or high
pressure sweet gas facilities are present within adjacent lands that will have to be
accounted for in the design and/or approval of the subdivision.

The current proposal will result in a population density well under 1.0 person per gross
hectare (approx. 25 people within the subdivision area - 41.07 ha. - using an average
household size of 3.25 persons). Even with a household size of four persons, the
subdivision would still result in less than 1.0 person per gross hectare.

5) SERVICES

The results of the percolation and near-surface water table testing conducted by EXH
Engineering Ltd. are presented in Appendix 2. Again, based on the information
provided by EXH Engineering Ltd., as shown in Appendix 2, acceptable percolation
rates (ie: between 5 and 60 minutes per inch) and water table conditions (2.0 m or lower)
were found within their study area.

As far as groundwater is concerned, the Groundwater Potential Assessment prepared
by Waterline Resources Inc. (see summary of Report in Appendix 3) concludes that
underlying aquifers, particularly surficial ones, will meet the potable groundwater
diversion required for the subdivision in accordance with the Water Act.
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Should the owner/developer be responsible for developing a storm water management
plan as part of the development agreement, it should be noted that the large parcels will
provide for maximum on-parcel stormwater absorption/drainage. Moreover, the lay of
the land is such that whatever overland storm water run off there would be could be
easily channelled toward either Bench Creek or the Edson River.

It is understood that the owner/developer will be responsible for all utilities including
electric power, natural gas, telephone, etc.

6) MUNICIPAL/SCHOOL AUTHORITY IMPACT

Yellowhead County will be in the position of being able to acquire a tax base (as
compared to the existing, limited use) at comparatively little cost. Because of on-site
servicing, the County would not be responsible for the maintenance of any municipal
services. As there is no municipal reserve land being proposed, and development is
protected from flood risk and isolation from legal/built public road access by way of a
“no-build” RC in combination with the existing 6.0 m wide ERE, there will be no
ownership of or on-going responsibility for such lands by the County.

Of course the County will become responsible for maintenance of the internal road,
providing emergency services to the residents, and so forth. However, the low density
of the subdivision itself should have little impact on the internal road. In addition, the
County already incurs the costs of maintaining the existing roads in the area and this
subdivision will provide 8 additional lots contributing to the tax base for maintenance
and service provision.

In terms of impact on schools in the area, the subdivision will result in an estimated
maximum of 16 school-aged children (assuming a maximum household size of four - ie:
32 people in total - with two school-aged children in each household). In reality, the
number of school-aged children may be less. Regardless, the effect on the two school
systems in the area is arguably negligible. In fact, the school bus service already
provided to the existing residents in the area could be made more economic by
increasing the number of children in the area.
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7) CONCLUSION

The foregoing, in our opinion, provides sufficient information with which to evaluate
and decide upon the LUB amendment and proposed subdivision. It also our position
that it fully satisfies the need to undertake conceptual, advance planning in support of
redistricting and subdivision applications.

In conclusion, we ask that the Council of Yellowhead County find this Conceptual
Scheme and supporting documentation acceptable and proceed with the approvals we

seek.

Respectfully submitted,

Greg Hofmann, M.A., ACP MCIP

-10 -
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APPENDIX 1) Flood Risk Mapping Study:
Edson River and Bench Creek
Prepared by EXH Engineering Ltd.
{Note: Summary of Full Report}
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1.0 INTRODUCTION

EXH Engineering Services Ltd. (EXH) was retained by J&A Logging to carry out a study
of the flood risk area for the proposed subdivision within NW 5-54-16-W5M in
Yellowhead County. The purpose of this study is to determine the 1-in-100 year flood
risk (floodplain) boundary of Bench Creek and the Edson River adjacent to the proposed
subdivision. The boundary will determine the potential constraints on development
within the site. The scope of work for this analysis is as follows:

¢ Estimate the flows along Bench Creek and the Edson River based upon frequency
analysis from similar basins within the general area.

¢ Develop a hydraulic computer model of Bench Creek and the Edson River.

¢ Estimate the flood risk or floodplain boundary for the 1-in-100 year storm event
for Bench Creek and the Edson River.

e Estimate the floodway and flood fringe boundaries during the 1-in-100 year storm
event for both watercourses.

e Prepare maps identifying flood risk (floodway and flood fringe) areas adjacent to
the Edson River and Bench Creek for the proposed subdivision.

The study will generally involve assessing the extent of flooding on the proposed
development area resulting from a 1-in-100 year storm event.

2.0 STUDY AREA

The proposed subdivision (subject property) is approximately 8 kilometres northeast of
the Town of Edson, Alberta. Please see Drawing 1203394-1 for general location details.
The property is located within NW 5-54-16-W5M and within Yellowhead County. The
subject property is mainly undeveloped, with either pasture fields or treed areas. The
proposed development is located south and east of the Edson River and Bench Creek.
The Edson River has a reach of approximately 1.5 km within the study area and traverses
the quarter-section generally from west to east; whereas Bench Creek has a reach of
approximately 300 m within the study area and traverses a small portion of the quarter
section from southwest to northeast, until it joins with the Edson River. A local
Yellowhead County road is located on the west side of the quarter-section. The road
crosses the Edson River via a bridge (Bridge File 8128) and Bench Creek via a culvert
located south of the Edson River (Bridge File 13647).

The subject property generally drains north towards the Edson River. Please see Drawing
No. 1203394-2 in Appendix A for details.

3.0 TOPOGRAPHICAL MAPPING

The area was surveyed by EXH on November 10 and 14, 2004. A total of 24 cross-
sections were taken across the Edson River and Bench Creek. Additional survey points
were collected within the proposed development area to generate contours for the site.
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Survey information could not be collected from areas north of the river or upstream of the
site, as the land is privately owned; therefore, the additional cross-sections were
estimated from cadastral datasheets, aerial photographs and topographical maps.

Additional cross-sectional information upstream, downstream and through the bridge and
culvert was obtained from the bridge files (BF 8128 and BF 13647).

4.0 HYDROLOGY
4.1 BRIDGE FILES

There is a bridge located west of the property on the Edson River (BF 8128) at
WNW-5-54-16-W5M. There is also a 5230 mm SPCSP (Structural Plate Corrugated
Steel Pipe) culvert located directly south of the bridge on Bench Creek (BF 13647).

The bridge (BF 8128) has a design discharge rate of 200 m*/s and a mean velocity of
1.4 m/s, based upon a 1-in-50 year maximum instantaneous discharge. The culvert
(BF 13647) has a design discharge rate of 46 m*/s and mean velocity of 2.99 my/s, also
based upon the 1-in-50 year maximum instantaneous discharge.

4.2 STREAM FLOW DATA

The Edson River has a reach of approximately 1.5 km within the study area and
meanders considerably. The drainage area has been estimated as 590 square km, with
an average channel slope of 0.06% across the entire basin, based on 1:50,000 contour
maps. The Edson River has an approximate slope of 0.12 % to 0.14 % through the
study area. Bench Creek has a reach of approximately 300 m within the study area
and has a drainage area of 113 square km. The average stream slope is estimated at
0.63% across the entire basin, based on 1:50,000 contour maps. Bench Creek has an
approximate slope of 0.23 % through the study area.

There are no stream flow gauges located along either the Edson River or Bench
Creek; therefore, flow frequencies for the two basins were estimated based on Station
Frequency Analysis and then transposed to the respective basins.

Five stream gauges in the immediate area were examined and analyzed. These
gauges include Embarras River near Weald (Station 07AF014), Sundance Creek near
Bickerdike (Station 07AF010), Wolf Creek at Highway 16A (Station 07AGO003),
Lovett River near the Mouth (Station 07BA003) and Rat Creek at Cynthia (Station
07BA002). The data from these stations varied in length from 17 to 46 years. The
maximum instantaneous discharges were either obtained directly from the available
data or estimated from the available Maximum Daily discharges. Flow frequencies
for each station were estimated using the HydroFreq program created by HydroTools
Software. The Frequency analysis for each station is detailed in Appendix B.

These results were then transposed to the Edson River and Bench Creek, as shown in
Appendix B. Based on the transpositions, the Embarras River, Wolf Creek, Lovett
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Creek and Rat Creek produced relatively similar results for both the Edson River and
Bench Creek. Based on these results the Edson River and Bench Creek were directly
transposed from Rat Creek data, as all of the basins have similar characteristics and
produced results that were comparable to the Alberta Infrastructure and
Transportation flows for the two Bridge Files structures located immediately
upstream of the subject property. Table 1 outlines the flow frequencies from the
analysis.

Table 1 - Flow Frequency Estimates for Edson River and Bench Creek

RETURN EDSON RIVER BENCH CREEK EDSON RIVER
PERIOD UPSTREAM OF UPSTREAM OF DOWNSTREAM OF
CONFLUENCE WITH CONFLUENCE WITH CONFLUENCE WITH
BENCH CREEK EDSON RIVER BENCH CREEK
MAXIMUM MAXIMUM MAXIMUM
INSTANTANEOUS INSTANTANEOUS INSTANTANEOUS
FLOW FLOW FLOW
(CMS) (CMS) (CMS)
1:2 234 5.7 29.1
1:5 50.8 12.5 63.3
1:10 82.0 20.2 102.2
1:20 126.6 31.2 157.7
1:25 144.7 35.6 180.3
1:50 215.8 53.1 269.0
1:100 316.6 77.9 394.5
1:200 458.6 181.5 571.4

Based on the above analysis, the 1:00 year maximum instantaneous flood flow of
316.6 cms (cubic metres per second) was used for the Edson River upstream of its
confluence with Bench Creek and a flow of 77.9 cms was used for Bench Creek
upstream of its confluence with the Edson River. Downstream of the confluence of
these two watercourses, a 1:100 year maximum instantaneous flow of 394.5 cms was
used in the analysis.

RIVER HYDRAULIC MODELLING

Water surface profiles were computed using the HEC-RAS program (Version 3.1.2, April
2004), a program developed by the Hydrologic Engineering Centre of the US Army Corp
of Engineers. The HEC-RAS model uses the following assumptions:

e Flow is steady, gradually varied and one-dimensional;
e The streambed is rigid with minimal material movement;

e The direction of flow is normal to the orientation of the cross-section; and
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e The channel slope is relatively flat, with a maximum gradient of 10%.
The following sections outline the input data required for the HEC-RAS program.

5.1 CROSS-SECTION DATA

In order to properly assess the channel, cross-sections are required at regular intervals
along the channel reach. As outlined in a previous section, a total of 24 cross-
sections were obtained: 9 from Bench Creek and the remaining along Edson River.
Of these, 17 cross-sections were selected to be entered into the model, based upon the
location and quantity of data collected. The cross-sections were normal to the flow of
the channel. Additional data points were interpolated, as needed, to ensure that
sufficient data for modelling was included. For example, survey data from the
privately owned property north of the channels could not be obtained, and, therefore,
had to be interpolated from cadastral data, air photographs and topographic maps.
Please see Drawing No. 1203394-3 for cross-section locations.

5.2 JUNCTION

Bench Creek flows into Edson River within the proposed development area. The
model requires that the reach length across the junction for each section be entered.
The reach length is defined as the length of the stream that is assumed to be uniform
with respect to discharge, depth, area, and slope. For the cross-sections entered, the
reach for the junction at Bench Creek was 0 m and was 1225 m for the Edson River.

5.3 BRIDGES AND CULVERTS

As noted earlier, there is a bridge and a bridge-sized culvert located within the study
limits, along the Yellowhead County local road. Hydraulic and geometrical
information on these structures was obtained from the bridge plan files noted
previously.

In order to model a bridge or culvert, 4 cross-sections are required to properly define
the channel. The first cross-section should be located sufficiently downstream of the
structure such that the flow is not affected by the structure. The second and third
cross-sections should be located immediately downstream and upstream of the
structure, respectively. The final cross-section should be located sufficiently
upstream such that the flow is not affected by the structure. As survey data could not
be obtained upstream of the bridge, these cross-sections were interpolated for existing
bridge cross-section data. For this analysis, the bridges and culverts were modelled
as an equivalent channels with similar hydraulic characteristics.

5.4 HYDRAULIC PARAMETERS

The HEC-RAS program requires hydraulic parameters for the channel and overbank
areas. For the channel, the program uses Manning’s coefficient to determine friction
losses and expansion and contraction coefficients to determine transition losses. For
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the overbank areas, friction losses are also determined using the Manning’s
coefficient.

The expansion and contraction coefficients are used to determine head losses from
widening and narrowing along the channel. Table 2 outlines the contraction and
expansion coefficients recommended in the HEC-RAS program. The program
defaults to 0.1 for contraction coefficient and 0.3 for expansion coefficient.

Table 2 - Typical Contraction and Expansion Coefficients

CONTRACTION AND EXPANSION
COEFFICIENTS CONTRACTION | EXPANSION
[No transition loss computed 0.000 0.000
radual transitions 0.100 0.300
[Typical Bridge sections 0.300 0.500
IAbrupt transitions 0.600 0.800

As Edson River and Bench Creek do not appear to have abrupt changes along the
reach being analyzed for this project (except at the location of the bridge and culvert),
it was assumed that the default contraction and expansion coefficients of 0.1 and 0.3
respectively would be sufficient. The cross-sections upstream and downstream of the
bridge and culvert were assumed to have the coefficients for the typical bridge
section. The cross-sections upstream of the junction were assumed to have the
highest coefficients of 0.6 for contraction and 0.8 for expansion. This is due to the
widening of the channels at the junction.

Manning’s roughness coefficient, also know as Manning’s n, is required to determine
frictional loss along the channel and structures. Manning’s n is influenced by the
geometry of the channel, channel bed composition, vegetation and the degree of
meandering for the channel. Table 3 outlines the typical Manning’s n values as
obtained from the HEC-RAS program.

Table 3 — Typical Manning’s Roughness Coefficients for Natural Streams

MANNING'S 'N'
TYPE OF CHANNEL AND DESCRIPTION MINIMUM | NORMAL | MAXIMUM

1. Main Channels

a. Clean, straight, full, no rifts or deep pools 0.025 0.030 0.033
b. Same as above, but more stones and weeds 0.030 0.035 0.040
c. Clean, winding, some pools and shoals 0.033 0.040 0.045
d. Same as above, but more weeds and stones 0.035 0.045 0.050
e. Same as above, lower stages, more ineffective

slopes and sections 0.040 0.048 0.055
f. Same as "d", but more stones 0.045 0.050 0.060

g. Sluggish reaches, weedy, deep pools 0.050 0.070 0.080
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MANNING'S 'N'
TYPE OF CHANNEL AND DESCRIPTION MINIMUM | NORMAL | MAXIMUM
h. Very weedy reaches, deep pools or floodways
with heavy stands of timber and brush 0.070 0.100 0.150
2. Flood Plains
a. Pasture no brush
1. Short grass 0.025 0.030 0.035
2. High grass 0.030 0.035 0.050
b. Cultivated Areas
1. No crop 0.020 0.030 0.040
2. Mature row crops 0.025 0.035 0.045
3. Mature field crops 0.030 0.040 0.050
c. Brush
1. Scattered brush, heavy weeds 0.035 0.050 0.070
2. Light brush and trees, in winter 0.035 0.050 0.060
3. Light brush and trees, in summer 0.040 0.060 0.080
4. Medium to dense brush, in winter 0.045 0.070 0.110
5. Medium to dense brush, in summer 0.070 0.100 0.160
d. Trees
1. Cleared land with tree stumps, no sprouts|  0.030 0.040 0.050
2. Same as above, but heavy sprouts 0.050 0.060 0.080
3. Heavy stand of timber, but few trees,
little undergrowth flow below branches 0.080 0.100 0.120
4. Same as above, but with flow into
branches 0.100 0.120 0.160
5. Dense willows, summer, straight 0.110 0.150 0.200
3. Mountain Streams, no vegetation in channel,
banks usually steep, with trees and brush on banks
submerged
a. Bottom: gravels, cobbles, and few boulders 0.030 0.040 0.050
b. Bottom: cobbles with large boulders 0.040 0.050 0.070

For this analysis is the following Manning’s Roughness Coefficients were used.

Table 4 — Manning’s Roughness Coefficients for Project

CHANNEL TYPE EDSON RIVER | BENCH CREEK
Main Channel 0.045 0.045
[Pasture Overbank 0.050 0.050
[Lightly Brushed Overbank 0.050 0.050
IModerately Treed Overbank 0.10 0.10
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5.5 ASSUMPTIONS AND DESIGN CONSTRAINTS

Various assumptions must be made and design constraints examined in order to
model this reach of the Edson River and Bench Creek as outlined below:

e Flows from Bench Creek do not spill into the Edson River upstream of the
county road.

e Flows from the Edson River do not spill into Bench Creek upstream of the
county road.

e The bridge and culvert will be modelled as a channel with similar hydraulic
characteristics.

e Accurate stream flow data or known water levels are not available for the
site. The available data cannot be used to calibrate the model as it does not
correlate to the exiting geodetic survey data or the estimated flow data for the
site.

e Boundary conditions for the Edson River and Bench Creek will use the
normal depth method and assumes that the energy slope equals the average
channel slope or the water surface slope.

5.6 ANALYSIS CALIBRATION

The floodplain analysis was undertaken using the above noted information,
assumptions and design constraints. The geometric and stream flow data was entered
into the HEC-RAS program and run to provide an initial flood level estimate. The
model could not be calibrated to known water levels as there are no known water
levels which correlate to the geodetic survey data for the site. Therefore, a sensitivity
analysis was undertaken to assess the degree of confidence in the computed water
surface profiles. The main parameters examined were the Manning’s roughness
coefficient and the assumed energy slope.

In general, increasing the Manning’s roughness by 50% increased upstream water
surface elevations on both Bench Creek and Edson River by approximately 0.5
metres, and increased downstream elevations on the Edson River by approximately
0.4 metres.

Increasing the energy slope by 50% did not significantly change the upstream water
surface elevations for Edson River and Bench Creek, and decreased the downstream
water surface elevation on the Edson River by approximately 0.3 metres. Decreasing
the energy slope by 50% increased the upstream water surface elevations for Edson
River and Bench Creek by approximately 0.1 metres, and increased the downstream
water surface elevation on the Edson River by approximately 0.6 metres.

Based on the above analysis, it was speculated that the model provided a reasonable
representation of the 1:100 year flood elevations across the respective river and creek
reaches. However, the mapping of the flood risk boundary should take into account
potential variances in water surface elevations due to the lack of known water levels
for these watercourses.
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6.0 ESTIMATED WATER SURFACE PROFILES

The water surface profiles for the 10, 50 and 100-year return periods were estimated
based on the model developed above. Table 5 outlines the water surface elevations at the
various cross-section stations for each watercourse.

Table 5 — Estimated Water Surface Profiles for Edson River and Bench Creek

River & 1:10 Year 1:50 Year 1:100 Year | 1:100 Year Flow with
Cross-Section | Flow Flow Flow Safety Factor *
Bench Creek
0+261 861.27 862.20 862.68 863.98
0+243 861.15 861.79 861.95 862.25
0+233 861.23 862.12 862.54 862.84
0+208 861.22 862.09 862.51 862.81
0+110 861.22 862.10 862.53 862.83
0+084 861.22 862.10 862.52 862.82
0+037 861.22 862.10 862.52 862.82
0+000 861.22 862.10 862.52 862.82
Edson River
1+450 861.31 862.37 862.90 863.20
1+424 861.29 862.18 862.58 862.88
1+402 861.28 862.25 862.70 863.00
14364 861.21 862.04 862.40 862.70
1+240 861.20 862.08 862.50 862.80
14215 861.12 862.00 862.44 862.74
0+896 860.66 861.65 862.13 862.43
0+550 860.17 861.26 861.82 862.12
0+000 859.48 860.67 861.27 861.57
* Based on the lack of known water elevations, a factor of safety should be applied

to the estimated water surface elevations by adding 0.3 metres to the 1:100 year
flood event. This would provide additional routing for an approximate 10%
increase in 1:100 year flow rates or a 25% increase in Manning’s n values.

Details of the analysis results are found in Appendix C. Profile plans and cross-section
plans, with the corresponding water surface elevations are also shown in Appendix C.

7.0 FLOOD RISK MAPPING

The following terminology has been adopted by the Technical Committee, Canada-
Alberta Flood Damage Reduction Program (FDRP):

¢ Flood Risk Area The flood risk area is the area which would be inundated by
the design flood. In Alberta, the adopted design flood is the so called 1:100 year
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flood, which is an extreme event, having a one percent chance of being equalled
or exceeded in any year. The flood risk area includes the floodway and the flood
fringe. These two terms are discussed below.

¢ Floodway The floodway is that part of the flood risk area where the flood
waters are deepest, fastest and most destructive. It is a constricted channel area
within which the entire flood may be conveyed without raising water levels or
increasing the flow velocities beyond specified limits.

e Flood Fringe The flood fringe is the outer portion of the flood risk area, adjacent
to the floodway. The water in the flood fringe is generally shallower and flows
more slowly than in the floodway. Conditions are generally less hazardous in the
floodway.

Under the FDRP, the following hydraulic criteria have been adopted for determining the
floodway limits:

e The water surface profile should not exceed 0.3 metres above the design flood
under existing floodplain conditions.

e In general, all areas where the depth of flooding exceeds 1 metre, or the flow
velocity exceeds 1 metre/second, become part of the floodway. However, in
order to achieve a hydraulically smooth floodway boundary, some areas with
depths and velocities exceeding these criteria may become part of the flood
fringe.

¢ Inreaches where the existing mean channel velocities are excessive, the floodway
constriction should be minimized such that velocities are not further increased.

e In reaches of supercritical flow, no encroachment may be introduced.

¢ In the case of ice jam flooding, areas with depths of flooding of 1 metre or more
become part of the floodway.

e In areas where dykes or levees define the effective flow path of a stream, no
encroachment beyond the dyked area is allowed.

These criteria are intended to limit the flood hazard in the flood fringe and to minimize
increases in upstream water levels. Please see Appendix D for additional information.

Based on the above noted criteria, the estimated flood risk area for the Edson River and

Bench Creek on the subject property is shown in Drawing No. 1203394-3. The estimated
floodway on the subject property is shown in Drawing No. 1203394-4.

8.0 CONCLUSIONS AND RECOMMENDATIONS

The purpose of this study was to identify the 1:100 year floodplain or flood risk boundary
for the Edson River and Bench Creek within the subject property. Based on the
information provided to EXH, and the assumptions contained herein, these boundaries
have been estimated and are shown of the various drawings within the report.

Development of a country residential subdivision within the 1:100 year floodway is not
recommended based of the criteria and guidelines provided by Alberta Environment and
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the Canada-Alberta Flood Damage Reduction Program. Residential subdivision
development within the 1:100 year flood fringe area could be undertaken, provided this
development is undertaken according to FDRP guidelines and the works do not impact
the flood elevations in the upstream reaches. Analysis of the impacts of any development
within the flood fringe has not been undertaken in this study. Further hydraulic analysis
of any development within the flood fringe would be required before any development
could proceed in the flood fringe area.

Please note that it is not recommended that any residential development occur near the
confluence of the Edson River and Bench Creek. A portion of land immediately south
and southeast of the confluence is less than 1.0 metres below the estimated 1:100 year
flood level. However, given the proximity of this land to both main channels of these
watercourses, the potential for severe damage from flooding and erosion as a result of
floods and ice jams is extremely high. Raising this site may prevent flooding on this
portion of this land and allow future development; however, the raising of this site and
the development of an access road may increase flood levels on upstream lands and the
adjoining residence, located to the west. The potential impacts of undertaking this type
of work were beyond the scope of this study.

9.0 CLOSURE

This report has been prepared based upon the best information available at the time, and
the assumptions stated herein. Estimates and conclusions may change with the
availability of more detailed information.

This report has been prepared for the exclusive use of J&A Logging. Use by third
parties, or for purposes other than as stated herein, or for other sites or site conditions, is
not permitted without the express written permission of EXH Engineering Services Ltd.

Sincerely;

FPERMIT TO PRACTICE
FXH ENGINFERING SERVICES 1TD

Signature

Dote " et s

PFRMIT NUMBFR: P 5347
The Associotion of Professional Engineers,
Geologists ond Geophysicists of Aberto

Gordon J. Ludtke, P.Eng.
EXH Engineering Services Ltd.
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Figures and Drawings



| [oren
2006 ISSUED FOR REVIEW Y
Date

Revieion By [Aop.

o

i
-

i J

Engpexs Stgow

- Engineering
Services
Ltd.

Project
J & A LOGGING
EDSON RIVER ESTATES

Orawing

SITE PLAN
NW 5-54—16—W5M




BRI

o
%

i W i
e /’/f/%’?; -
sl

A i 7 ==

10

gttt 4 <
,"’[mulmn \
i

it

1t
(1

b iy 1
1t

N

THTAAA AN
NN

\

2572
e,
£ LG A e,
I e
A el
A "l

W I

Ty

NN
Y
04147
ity )~

SN
SRR

] A
s

ey}

-

" e |
Y3340 HON3E ¥ ¥Y3IAN NOSA3

%002 mm."l W45J

ONOTY SNOWLI3S SSO¥D

]

S31V1S3 ¥3AIN NOSa3

ONIO9OT V ®

P
$69|AJ6S
Bupieeubugy

g

H

04 Ganss

WIS YIRS

‘SO00Z ‘L HONVW GALVCQ GILViS3I MIAY
NOSAI (ISOdONd IHL HOJ AGRLS ONIdIYIN NSIH

G004 3HL HLIM NOLLONNCNGD M G3MIA 38 OL '€

“STIVANILNG

H3L3IN 90 LV dIDVJS IHV SUNOLNOD 2

Al

"SH3LIN Nt 3HY SHNOLNOD




\

\

/ /;;i///w
%, 7%
ot Lol a e R
e
G L, 7
) i
2

i 7, y

2]

Nier, L

) I//«////”/’//I/N .
s et ’
" e 4

10 ey ==

1,/ !l

‘”,,,//////’/m/‘ )
)

i Y
H,m[l//':/r (.
it k
ity '
ST N .

g
/]

RERE:
8 i
z 7
: =
R —
2p 2 {; )
;;“gé 4. %
IR < i
- ﬁx 25 ﬂ E 33"?—
] z X% m8 [Cw ,/. ~§3‘0§E
i 5532’; ‘-;li Ex’.og‘i §§5§§<
i | o r';|‘° b ) =N a it §§
ol || 8 7 | gaf st s
m E | R
: 2 T R
: 58 84
Q Sgg 2ES  » &
: 0% L
831 2
833 &
3 s
5z g
2
gp
8




MNI3YD HON3E

2

"

/

227
E354 s sl
Lt A v,
,////:C;///y/// 2
L0, LG A, “ s

PR

s 7 S

it SRRl
i 7/

ot /s
!t ¢
N )
e

’
ty1
)11
o—
e
,mm:;m [ \\
L
"",",m‘ NN
" NEN

g'l
E“§i

1
NELEE
S s |
g1 g8
o | | 2z
by 28
ofl |8

S3ALv1S3 ¥3AR NOSQa3

ONI99OT VY ®

sy
KT

—om
- 3
ala
=5
[e ]
O ©
w3
=2

(o]

U=

o
it %
Yousswwebar

al o/
40 simmi v

AVMQO0Td Hv3A
OOFt

-——— e

00T ‘L HOMYW GIiVQ SALVISI WIAW

NOSQ3 J3SOdONd IHL W04 AGNLS OMddYW NS
0004 3HL HUM NOLLONWNOD M QIMIA 34 0L X

“STVAMGUN

WAL GO LV GEIVES JNV SMNQINOD B

1

“SMILIN M FYY SWNOINOD




Edson River Estates Conceptual Scheme/Supporting Documentation

APPENDIX 2) Percolation Rates & Groundwater Conditions
Prepared by EXH Engineering Ltd.




E..gineering 4750 310

Services Telommons. (760 712507
LTd . E-mail eé?gmmsei”e\g w
Steven Jonasson Sept. 16, 2003
Box 6543
Edson, Alberta
T7E 1T9

ATTENTION: Steve Jonasson

RE: Percolation Rates and Ground Water Conditions
NW 5-54-16-5

The percolation rates of all 6 test holes fall within the allowable rates of 3.8 to 45
minutes/2.5 cm (or 1.5 to 17.7 min/cm) for a test hole diameter of 150mm, see attached.

The water table corresponding to the first two test holes was measured to be at 2.00 m
below ground surface. No water was found in the other two water table test holes at 2.4 m
below ground surface. The perk test and water table test was performed on September 12,
2003.

Should you have any questions, please call our office at (780) 712-5000. Thank you for
using our services.

Sincerely,

Ahmad Elsayed, E.I.T
1

i) T P

: ,/“/m xS { L eu?d

/attachments

cc Doug Laboucane, EXH Engineering Services Ltd.
cc Brent Shepard, Yellowhead County

CORPORATE OFFICE: 7897 - 48 Avenue, Red Deer, Alberta T4P 2HO
Telephone: (403) 342-7650 Fax: (403) 342-7691  E-mail: redaeerwexheng.com
www.exheng.com



PERCOLATION TEST DATE: SEPTEMBER 12/03
TEST HOLE [INITIAL TIME [ FINAL TIME [INITIAL HEIGHT|FINAL HEIGHT] DROP |TIME INTERVAL|] RATE RATE AVG.
(MM) (MM) (MM) (MIN) MIN/CM |MIN/2.5CM| MIN/2.5CM
1 1217 12:49 465 514 49 32 653 16.59
1 12-50 121 404 467 63 31 492 12,50
1 152 2:28 410 490 80 36 450 11.43
1 2:29 259 416 477 61 31 508 12.91
PERC. RATE 12.3
2 1221 1253 457 527 70 31 443 11.25
2 12:54 124 434 536 102 30 294 7 47
2 1:25 153 437 520 83 28 3.37 857
2 1:54 230 428 527 99 36 3.64 924
2 2:33 254 428 490 62 21 339 8.60
PERC. RATE 8.8
3 12:26 1256 445 497 52 30 577 14 .65
3 12:57 128 417 480 63 31 492 1250
3 1:29 159 396 460 64 30 469 11.91
3 1:58 236 448 528 80 38 475 12.07
PERC. RATE 12.2

PASS RANGE: 1.5-17.7 MIN/CM OR 3.8 - 45 MIN/2.5CM (150MM or 6" Diameter)




PERCOLATION TEST DATE: SEPTEMBER 12/03
TEST HOLE | INITIAL TIME | FINAL TIME | INITIAL HEIGHT|FINAL HEIGHT| DROP |TIME INTERVAL| RATE RATE AVG.
(MM) (MM) (MM) (MIN) MIN/CM | MIN/INCH | MIN/2.5CM
4 12:31 12:58 452 547 95 27 2.84 7.22
4 1:00 1:30 465 559 94 30 3.19 8.11
4 1:31 2:00 464 554 90 29 3.22 8.18
4 2:01 2:42 462 582 120 41 3.42 8.68
PERC. RATE 8.3
5 12:43 1:11 469 528 59 28 4.75 12.05
5 1:12 1:38 444 504 60 26 4.33 11.01
5 1:39 2:07 457 518 61 28 459 11.66
PERC. RATE 11.6
6 12:45 1:13 464 524 60 28 467 11.85
6 1:14 1:40 449 502 53 26 4.91 12.46
6 1:41 2:09 456 514 58 28 4.83 12.26
PERC. RATE 12.2
Water Table# Depth Water Level Date
1 24 2.0 Sept. 12/03
2 2.4 No Water Sept. 12/03
3 2.4 No Water Sept. 12/03

Note: Water Level measured from existing ground level.
Measurements are in meters.
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APPENDIX 3) Groundwater Potential Assessment
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{Note: Summary of Full Report}




Waterline Resources Inc.

Waterline Resources Inc.

2017 — 48 Avenue SW.

Calgary, Alberta

Canada, T2T 2T6

Tel: (403) 273-3564

Fax: (403) 273-3527

Email: info@waterlineresources.com

+— /|14

July 4, 2003
WL03-965

Steven Jonasson
Box 6543

Edson, Alberta
T7E 1T9

Attention: Steven Jonasson
Dear Mr. Jonasson:

RE: GROUNDWATER POTENTIAL ASSESSMENT, Proposed 8 Lot Residential
Subdivision Development, NW-05-054-16-W5M, Near Edson, Alberta

INTRODUCTION

Waterline Resources Inc. (Waterline) is pleased to present the results of the groundwater
potential assessment for a proposed development to be located in NW-05-054-16-W5M,
between the Edson and MclLeod Rivers, northeast of Edson, Alberta (the subject area)
(Figure 1). The developer has proposed a subdivision consisting of 8 residential lots within the
subject area (see subdivision layout plan included in Appendix A).

Hydrogeological information for the site, and the surrounding area was assembled and reviewed
to complete this preliminary assessment. Information sources included the 2003, Alberta
Environment (AENV) Provincial Water Well Record database (database) and relevant and
readily attainable published geology and hydrogeology maps and reports.

INVESTIGATION GUIDELINES

This study was completed in general accordance with the 1994 AENV publication “interim
Guidelines For The Evaluation Of Groundwater Supply For Unserviced Residential Subdivisions
Using Privately Owned Domestic Water Wells”. These guidelines are recommended for use for
unserviced residential subdivisions where the water supply will be provided by privately owned
domestic water wells and, where the number of residential parcels within one quarter section is
six or more.

As stated in the guidelines, the principle of sustainable development should guide the utilization
of groundwater resources. Specifically, the guidelines state that: “the threat of groundwater
shortages and contamination grows with the density of wells and their collective demand on the
local groundwater resources”. The guidelines also state that as a component of a General
Municipal Plan, groundwater availability could be mapped and used as criteria for locating future
unserviced residential subdivisions. In any area, continued development of the groundwater
resource can ultimately exceed recharge of the aquifers causing groundwater mining, which can

C:\DATA\PROJECTS\WL03965-Jonasson\WL03965 GW Potential.doc
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result in decreasing water levels. A regional assessment would have to be completed by/for
regulatory authorities in order to assess these impacts on the aquifer system. The results of this
type of study should be adopted into groundwater management criteria for future use in locating
and managing other developments within the County. This philosophy has been incorporated
into the Province of Alberta’s Water Act (the Act), which came into force January 1, 1999. The
Act sets up the framework for the future development of “Water Management Plans” within
defined watersheds. This approach is also consistent with AENV’'s move to a wellhead
protection and integrated watershed management philosophy.

The Act also addresses household diversions directly under Section 23 (3) which states that a
person residing within a subdivision on a parcel of land has the right to commence and continue
the diversion of water only if “a report certified by a professional engineer, professional geologist
or professional geophysicist, as defined in the Engineering, Geological and Geophysical
Professions Act, was submitted to the subdivision authority as part of the application for
subdivision under the Municipal Government Act, and the report states that the diversion of
1,250 cubic metres of water per year for household purposes under section 21 for each of the
households within the subdivision will not interfere with any household users, licensees or
traditional agriculture users who exist when the subdivision is approved.”

Relevant to the proposed development in the subject area, the Act specifies that the diversion of
1,250 m®/year per household (household use as defined in the Act) for the proposed new
undeveloped lots should not interfere with any household users, licensees or traditional
agriculture users who exist when the subdivision is approved. Therefore, the objective of this
study is to render a professional opinion, based on a review of readily available information,
whether aquifers underlying the proposed 8 undeveloped lots in the subject area can sustain
production of 10,000 m®year (1,250 m°/year/lot x 8 lots) or continuous production of
approximately 4.2 imperial gallons per minute (lgpm), and whether managed diversion of that
groundwater will negatively impact existing users of the groundwater resource, as defined in the
Act.

Waterline’s opinion presented herein is based on the assumption that existing domestic users in
the area, and users proposed at the site will utilize less than or equal to 1,250 m®/year/lot
obtained at a daily rate of less than or equal to (1,250 m®/year/lot + 365 days) 3.43 m®day/lot, or
753 imperial gallons per day per lot (AENV, September 1998). The 1994 AENV publication
“Interim Guidelines For The Evaluation Of Groundwater Supply For Unserviced Residential
Subdivisions Using Privately Owned Domestic Water Wells” indicates that residential water
needs are estimated to be 0.23 - 0.68 m*/day/person (50 - 150 imperial gallons per day (Igpd)
per person) with an average of 0.27 m®day/person (60 Igpd per person'). Therefore, the
average Alberta family may utilize up to 1.35 m®/day (300 Igpd; 493 m®/year).

GEOLOGY

The shallow surficial geology of the study area is mapped as clay over bedrock, as well as sand
and gravel infill in buried channels which are mapped beneath the subject area (Vogwill, 1983).

'www 1 .agric.gov.ab.ca/$department/deptdocs.nsf/all/wwg407?opendocument

Waterline Resources Inc.
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Bedrock beneath the site is mapped as the Paskapoo Formation; a thick bedded, calcareous,
cherty sandstone; siltstone and mudstone with some coal occurring near the base of the
formation (Vogwill, 1983).

The geology recorded on water well completion records, available from the AENV water well
database (2003), is consistent with the regional geologic mapping and is logged as clay, sand
and some gravel overburden sediments, 5 to 30 m thick, underlain by layers of shale and
sandstone. Figure 2 presents a geological fence diagram (cross-section) orientated
approximately north-south, extending through the subject quarter section. The cross-section
location is shown on Figure 1. The cross-section includes soil and bedrock stratigraphy data
obtained from four water wells completed in the subject area; AENV Well ID No. 447668
(McGill), 393896 (Day), 447600 (Alvin) and 389013 (Carter).

HYDROGEOLOGY

AENV Provincial Water Well Database

The AENV database lists a total of 55 water well records within a 2 km radius centred in NW-05-
054-16-WSM. However, only a subset of the records listed in the AENV database typically
represent water wells currently in operation. Information for all records is summarized, in
tabular format, in Table 1, Appendix A. Complete drilling reports are also provided in
Appendix A for wells listed in the AENV database and located within the search area. The
records indicate that groundwater use in the area is primarily for domestic consumption, with
lesser use indicated for stock watering, and industrial purposes.

Well Completion Depth and Static Water Level

Water wells in the search area, for all intended water uses, appear to be completed within 3.1 to
182.9 m below ground level (m bGL) (10 to 600 ft bGL), with a calculated average depth of
48.5m bGL (159 ft bGL), in sandstone units of Paskapoo Formation (Vogwill, 1983). Static
water levels, measured in area wells following construction, were commonly in the 1.5to 54.2 m
bGL (5 to 178 ft bGL), with a calculated average static water level depth of 17.7 m bGL

(58 ft bGL). Shallow groundwater is expected to flow to the east sub-parallel to the McLeod
River.

Aquifer Depth and Well Yield

Although the main water bearing units developed for domestic water supplies in the subject area
are fractured sandstones in the Paskapoo Formation, alluvial gravels deposits account for a
significant groundwater resource that appears to be under-utilized in the area where the
groundwater yield probability® within the bedrock and surficial deposits underlying NW-05-054-

% Yield Probability refers to the average expected yields of a well based on best available data at the time
of map compilation; due to data shortcomings and special conditions, local discrepancies between

predicted and actual yields are inevitable. Multi-aquifer completions may be necessary to obtain the yields
indicated (Vogwill, 1983)

Waterline Resources Inc.
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16-W5M, including the sections to the north, is mapped by Vogwill (1983) as 114 to 455 L/min
(25 to 100 Igpm). Although Vogwill (1983) reduced the bedrock yield probability estimate to 23
to 114 L/min (5 to 25 Igpm) within the southern half of section 05, gravel deposits extending
south to the McLeod River may provide significantly higher yields from wells completed in those
deposits.

Limited duration well tests, completed by the drilling contractors following well construction, on
wells located within the 2 kilometre record search area surrounding NW-05-054-16-W5M, have
been conducted in the range of 14 to 273 L/min (3 to 60 Igpm), with a calculated average test
rate of 91 L/min (20 Igpm). Therefore, the well tests appear to indicate that the single well yields
fall within the range of groundwater yield probability mapped for the bedrock in the area by
Vogwill (1983).

Water wells constructed within the coarse-grained alluvial sediments, associated with the Edson
and McLeod Rivers, may have higher sustainable yields than those wells completed in the
bedrock, due to the potentially high permeability of these deposits and the influence of the rivers
that may act as a source of recharge to the adjacent shallow aquifers. The limited development
of surficial aquifers within the study area may be due to the limitations in drilling technique,
where historically, the majority of wells were drilled using mud rotary technology that is better
suited for bedrock completions. The use of bentonite mud during well completion can plug the
natural formation, effectively reducing the permeability of the formation and reducing well yield.
In order to effectively and efficiently complete a well in unconsolidated sand and gravel
deposits, the formation must be accurately sampled and analyzed for grain size to allow for
proper well screen design. A cable tool drilling rig, or an air rotary drilling rig equipped with a
drill-through casing hammer are better suited technologies for overburden well completions.

Groundwater Quality

Based on the Vogwill (1983), the glacial overburden and bedrock hydrochemistry in the subject
area is mapped as having a total dissolved solids (TDS) concentration of less than 500 mg/L,
with a dominant carbonate-bicarbonate and sodium-potassium character for groundwater
sources from the bedrock aquifers, and a dominant carbonate-bicarbonate and calcium-
magnesium character for groundwater sourced from the overburden sand and gravel aquifers.
Based on chemical data provided in AENV’s water well database, groundwater sampled from
bedrock wells located within the general study area exhibits a TDS concentration between 337
and 546 mg/L. The groundwater quality is generally of similar chemical character to that
described by Vogwill (1983). No records were obtained for wells completed in the alluvial gravel
deposits. Copies of selected AENV chemistry records are provided in Appendix A.

CONCLUSIONS AND RECOMENDATIONS

¢ Information available from published reports and from the AENV database indicates that
the majority of wells completed in the study area are relatively deep (average depth

48.46 m; 159 ft), and are completed in the Paskapoo Formation, across multiple
aquifers.

Waterline Resources Inc.
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The estimated yield probability from wells completed in bedrock within the general study
area is mapped as 23 to 455 L/min (5 to 100 Igpm). Based on well records in the AENV
database, the average yield from bedrock wells located in the 2 kilometre search area
surrounding NW-05-054-16-W5M, is calculated at 91 L/min (20 Igpm). The well tests
indicate that single well yield from bedrock wells fall within the range of the safe yields
mapped for the area.

The limited development of surficial aquifers within the study area may be due to the
limitations in drilling technique, where historically, the majority of wells were drilled using
mud rotary technology that is better suited for bedrock completions. The use of bentonite
mud during well completion can plug the natural formation, effectively reducing the
permeability of the formation and reducing well yield. In order to effectively and efficiently
complete a well in unconsolidated sand and gravel deposits, the formation must be
accurately sampled for grain size analysis to allow for proper well screen design. A cable
tool drilling rig, or an air rotary drilling rig equipped with a drill-through casing hammer,
are better-suited technologies for overburden well completions.

Although the groundwater development has focussed on bedrock aquifers, the potential
for groundwater resource development from surficial aquifers is considered significant.

The groundwater resource development potential appears to be relatively high, and
existing water well records support the conclusion that aquifers underlying the proposed
development in NW-05-054-16-W5M will meet the groundwater diversion requirement of
the proposed residential development (10,000 m®/year; 4.2 Igpm) as specified in the Act,
without impacting existing users. Independent of this professional opinion, the
proponent should be aware that some municipal governments require aquifer testing and
analysis (i.e., a pumping test) as a condition of subdivision approval.

Waterline’s conclusion is based on the assessment of potential impacts on local aquifers
while only considering present resource utilization and utilization proposed for the
subject development. This conclusion assumes that existing and proposed users do not
over-exploit the groundwater resource by excessive short-term use and maintain

consumption within the residential water needs as presented in the Provincial
Guidelines.

Based on the available data reviewed during this study, the groundwater quality in the
study area appears to have a TDS concentration of the order of 337 to 546 mg/L; with
the analyses indicating a sodium bicarbonate dominant groundwater sourced from
bedrock aquifers, and a calcium bicarbonate dominant groundwater sourced from
surficial aquifers. This evaluation is based on limited available chemistry information
and a full suite of chemistry analysis would be needed to further confirm the quality of
groundwater at the subject site.

Waterline Resources Inc.
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CLOSURE

The present study should be combined with the results of any future site-specific
hydrogeological investigations, should they be completed, to gain a more complete
understanding of the site-specific aquifer conditions underlying the study area. This will allow
for the results of the present study to be updated, as necessary, and will serve to promote
groundwater resource management and protection in the area for current and future users.

The findings presented in this report are based upon a review of published maps and reports,
and information available from the AENV water well database. This report is intended for use in
support of the application for subdivision under the Municipal Government Act, and should not
be considered as a Water Management Plan or as a Phase 1 Environmental Site Assessment.
The enclosed study has been carried out in accordance with generally accepted
hydrogeological practices. No other warranty is intended or implied.

Respectfully submitted
Waterline Resources Inc.

APEGGA Permit To PractiNg; P07329
~ CECLoN Reviewed by:

Steve Foley, M.Sc., P. ZEe Jamie Wills, M.Sc., P.Geol.
Principal Hydrogeologist Principal Hydrogeologist

Waterline Resources Inc.
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YELLOWHEAD COUNTY

Application No.

APPLICATION FOR AMENDMENT TO THE

YELLOWHEAD COUNTY
LAND USE BYLAW NO. 7.98

@VE hereby make application to amend the Yellowhead County Land Use Bylaw No. 7.98.
Applicant: Name G‘( 4—‘31 "\"’{ “‘Cnd—-u.ﬂ- Telephone—? Bs Hbo-—oce 4
Address ?-"/-I"'U\.d-—n ‘Pi, S"’l‘ p l- W ‘A’R

Owner of Land: NamS‘m 4 gjé [1 g_; Elaskﬁhone AP Sl K1 l
Address [Se .L_Q.b_@Tmm e 1719

Land Description: Certificate of Title A8 219 Bot + |

Zf AN L) 1/4 Section 5 Twp. 5"‘( Rangel é; West ufi Meridian

Lot , Block ,Reg. PlanNo.
Area of above-described parcel of land to be redlstncted 1—’ 1 fo x| h o +

Amendment P

o Pt Dl i = el “Ratiackial)

Reasons in support of Application for Amendment

= w Qﬁé‘rzaa‘éﬂ& Cﬂ*\‘:ﬁ’)ﬁﬂ;ﬁ/i
Sd#flm 9{‘)9652/4 gu _Lé{th»m
—— gq/ﬂcﬁL T2 chomieod i ndoe ot

I/We enclose $200.00 being the application fee, payable to Yellowhead County.

T teeese 2t B W

DATE A SIGNATURE OF APPLICANT(S)

DATE SIGNATURE OF LANDOWNER(S)

This personal information is being collected under the authority of Municipal Government Act, Being
Chapter M-26 R.5.A., 2000 and will be used to process amendments to the Land Use Bylaw No. 7.98. It is
protected by the privacy provisions of the Freedom of Information and Protection of Privacy Act, Chapter F-18.5
R.S.A. 2000. If you have any questions about the collection of this personal information, please contact the
Director of Planning, Yellowhead County, 2716-1 Ave., Edson AB  T7E IN9, (780) 723-48010.



/ A RETURN COMPLETED APPLICATION FORM TO:

=== Yellowhead County
- , 2716 - 1st. Avenue, Edson, Alberta T7E 1N9
'}' . ] low [ 1€d d Ph. (780) 723-4800
county Fax (780) 723-5066
Email info@yellowheadcounty.ab.ca
APPLICATION FOR For Office Use Only
SUBDIVISION APPROVAL Date of receipt of Form A as complete File No.

(U heck which applies)
By plan of subdivision

___ By other instrument Fees Submitted:

THIS FORM IS TO BE COMPLETED IN FULL WHEREVER APPLICABLE BY THE REGISTERED OWNER OF THE LAND THAT IS
THE SUBJECT OF THIS APPLICATION OR BY AN AUTHORIZED PERSON ACTING 0{1 HIS'HER BEHALF

1. Name(s) of registered owner(s) of land to be subdivided ; L N a_:{-, z i 4_, j’;_q_ﬂssm
Address and phone no. :,&.’_X {‘; Su ‘g = i ,/L ‘H’Ig —T—7 6 l Tq

"Nep 23 - ol )

2. Authorized person(s) acting on behalf of registered owner(s) G L XY '{-{_a-c\ ann H-C v ! M\ 1’

Address and ph no. G— T. HG\Q.AM“ T ﬂ'SS-.E_}_ 5 'P-(“‘)mw PL .S;} A,MT%):B

Tz prersoreel nfornwerions 13 hepsg collecred ouder e aniorn of Secrion 933 of e Moncypd Goverment Ace. Bemg Chaprer 22000 REA . 2000 anud will be nised nm%e JHMJH.ﬁ'éﬂASM
Ir 1 protected by dve provacy provisions of the Freedom of fnfonmanon ad Protecnon of Frovaey Aee Clagter F-155 REA . 2000 I vour furve anne quaestions abonr the colfecnon of s personal
wiformanon, plecse comact fie Director of Plaomg. Yelfowieoad Comine. 27160 dve . Edson AB TTE INQ 7300 “23-4500

3. LEGAL DESCRIPTION AND AREA OF LAND TO BE SUBDIVIDED (ie: existing titled area)

ﬂ@of the g!h/m Section ; twp. g“{ range } é west of imcridian
Being all/part of lot block Reg. Plan No. Certificate of Title No. T B 2. O < Sot + |

M "rIA_n_l (lf 'H |_|)

Fr

Area of above-desoribed parcel of land to be subdivided (ie: existing titled arca) Hl-0M KNe

4. LOCATION OF LAND TO BE SUBDIVIDED
a. Is the land situated immediately adjacent to the icipal boundary? Yes ~_No ‘}4

e )

If "Yes", the adjoining municipality is

b. Is the land situated within 0.5 miles of the right-of-way of a Highway? Yes L No
If "Yes", the Highway is No. _ , the Secondary Road is No. 7 u Q

c.  Is the land situated within 0.5 miles of a river, watercourse, lake or other pcrmaneut bodjof water, or a por drainage ditch? Yes —

No If "Yes", state its name 5—{\4/\ f fulf de\h 74

d. Is the proposed parcel within 1.5 km of a sour gas facility? Yes No

5. EXISTING AND PROPOSED USE OF LAND TO BE SUBDIVIDED
a. [Existing use of land i &.T‘;_W’L_—; Bl_)g }'\

b. Proposed use of land PLEASE INDICATE THE SIZE AND EXACT USE(S) OF: -
B let ¢ Lo Koo doetal S
(a)  The parcel(s) being created: =" {E o T __-‘I} 2y LA "TL 5 (Vg

(b) The remainder (remnant) of the existing titled area:

¢.  The land use district ("zqning") applied to the existing titled arca un ]ﬁid Use Bylaw ﬁc%q_‘?_
ac..e.alhc o j—a r‘.Q_(.LLs ~ v —ﬁ

Minte Lornd Uce [ 'u,lcw.)



6. PHYSICAL CHARACTERISTICS OF LAND TO BE SUBDIVIDED -~
a.  Describe the nature of the topography of the land (e.g. flat, rolling, steep, mixed, ete. ) __~¥ YN & L "N 4 < s D?

Describe the nature of the vegetation and water on the land (e.g. brush, tree stands, etc. - sloughs, creeks, ete.) ]
e X e g p

¢. Describe the kind of soil on the land (e.g. sandy, loam, clay, ete.)

7. EXISTING BUILDINGS ON THE LAND PROPOSED TO BE SUBDIVIDED

Describe any buildings, historical or otherwise, and any structures on the land and whether they are to be demolished or moved

A el A
INTH
8. WATER SERVICES
a) Existing Source of Water: 69’1 Cs -_ei\-‘.l u/auJsz

b)  Ifthe application will result in six or more lots on the quarter section in total, according to Section 23(3)(a) and (b) of the Water Act (Provincial
Statutes) an application for subdivision is considered incomplete until one of the following requirements regarding water supply for the
proposed subdivision is submitted. Please check one (or more) of the following:

1. Proposed water supply to new lots by a licensed (surface) water distribution system
2. Mﬂ water supply to new lots by individual water wells, and
i, J —AMached to the application is a report certified by a Professional Engincer, Hydrologist or Geophysicist which
states that there is sufficient water to supply 1250 cubic metres of water per year to each proposed lot, and that the
proposed diversion will not interfere with any existing household user, li , or traditional agricultural users who

currently exist, or
1. The diversion of water by water wells for each proposed lot conforms with an applicable, approved water

management plan.

9. SEWER SERVICES

a) Existing sewage disposal: N / /} .

b)  Proposed sewage disposal: N '—..S ;ML’_’ %ﬁ&mﬁp —
1 :

10. REGISTERED OWNER OR PERSON ACTING ON HIS/ HER BEHALF

\
I(we) G‘ r .e,w.} H d'L-l\d—l\M being the registered owner(s) . OR authorized to act on behalf of the registered
owner(s) mo hereby certify that the information given on this form is full and complete and is, to the best of my(our) knowledge. a

true statement of }h fa rc]ating,tn-this application for subdivision approval.
Date ] epg 21 { 0%/
7 ] ~

THE FOLLOWING INFORMATION MUST ALSO BE INCLUDED IN SUPPORT OF YOUR APPLICATION WHICH
WILL NOT BE CONSIDERED COMPLETE AND PROCESSED UNTIL SUPPLIED:

a) A complete application form.

b) An accurate sketch of the proposed subdivision area to include:

1) An approximate location. dimensions, areas and boundaries of the proposed subdivision.

ii) North arrow.

iii) An approximate location of all existing buildings (temporary and permanent). driveways and road approaches on the property
with their distances to existing and proposed property lines.

) An approximate location of existing wells. septic fields. fences. trees and any permanent bodies of water on the land.

v) The sketch is to be drawn with a straight edge as accurately as possible.

¢) Application Fee.

d) A complete Authorization Right of Entry form.




ALBERTA REGISTRIRS

LAND TITLE CERTIFICATE

[
LIHC BHORT LEGAL TITLE HUMBER
0027 347 376 571654560 582 019 301 »1

LEGAL DESCRIPTION

THE NORTH WEST QUARTER OF SECTION FIVE (S}

TOMMEHLIP PIFTY FOUR (34)

RANGE SIKTEEH (16)

WEST OF THE FIFTH MERIDIAN

CONTAINING 64.7 EECTARES (160 ACRES] MORE OR LESS

EXCEFTING TEEREOUT: MECTARES ACHES MORE OR LESS

A, PLAX 4562LE - RORD 1.18 1.33

B, ALL THAT PORTION DESCRIBED AS FOLLOWS: COMMENCING AT THE SOUTH EAST
CORNER OF THE SAID QUARTER GECTION; THEWCE WORTHERLY ALONG THE EAST
BOUNDARY T0 INTERSECTION WITH THE EASTERLY LIMIT OF ROAD PLAN 40JLZ:
THENCE SUUTH WESTERLY ALONG BAID LIMIT TO INTERSECTION WITH SOUTH
BOUNDARY OF SAID QUARTER GRCTICH; THEXCE EASTERLY ALOKG THE BOUTH
BOWDARY TO THE POINT OF COMMENCEMENT,

CONTAINING .orcccavcinmnnnnne T P L] 10.71

©. PLAN 43539X - ROAD 1.68 4.68

D. THE BED AMD SHCRE OF THE EDSON RIVER AS BHOWN ON PLAN 832173s A¥D THE
BED AND SKORE CF BENCH CREEK AS SHOWN ON PLAN B63165),

CONTAINING [ 1 11.88

E. ALL THAT PORTICN OF THE SAID QUARTER SECTION WHICH LIES TO THE XORTH
WEST CF THE LEFT BANX OF THE EDSCH RIVER AND EAST OF ROAD PLAN 4561LI,

CONTAINING ....cnens easvene wases 6237 15.74
F. FLAW 862165) - SUBDIVISION 1.43 3.%1
G) PLAN 98320376 - SUBDIVIBION 3.6 8.93

EXCEPTIFNG THERRCUT ALL HWINES AND WNINERALS
¥STATE: FRE BIMPLE

MUNICIPALITY: YELLOWHEAD COUNTY

REFERENCE NUMBRR: 543 346 434

82 019 301 19/01/1998 SUBDIVISIOH PLAN
CHKERS
STEVEN JOMASSON

XED

HATALLE JONASJOM
BOTH OFy

GENZRAL DELIVERY
EDECH

ALBERTA TTE 1T1
AS JOINT TEMARTS

ENCUMBRANCES, LIENS & INTRRESTE

RECISTRATION
WIRBER DATE [D/N/Y) PARTICULRRE

832 133 #32 16/06/1982 UTILITY RIGHT OF WAY
GRANTEE - YELLOWHEAD QAS CO-0F LTD.

$82 013 300 13/01/1958 CAVEAT
R : ENVIRONMINTAL RESERVE EASEMENT
CAVEATOR - MUMICIRAL DISTRICT OF YELLOWHEAD NO. 94,
2716 - 18T AVENUE
EDSON
ALBERTA TTELHY
NATURE OF INTEREST CORRECTED FROM ENVIRCHWENTAL
TO ENVI T
(DATA UPDATRD BY: 583183157 b

583 019 Joz 15/01/1998 CAVEAT
RE : DEFERRED RESERVE
CAVEATOR - WUNICIPAL DISTRICT OF YELLOWHREAD RO. 54.
4716 = 18T AVEIUE

ALBERTA T7R1NS

Qo2 0ao 30 25/03/2000 CAVEAT
RE  BURFACE LEASE UNDER 20 ACRES
CAVEATOR - ANADARKC CRNADA CORPORATION.
FIFTE AVENUE PLACE
425-1 BTREET 3w
PO BOX 3595 STH M
CALGARY
ALBERTA TIP4V4
AGENT - GHAMN BROWN
(DATA UPDATED WY: CHANGE OF KAME 00323163%)

Co2 280 319 25/05/2300 CAVEAT
RE ¢ ROAD WIDENING
CAVEATOR - YELLOWHEAD COTNTY.
2716- 15T AVENUR

EDSCKN
ALBERTA TTELK®

002 294 336 05/10/3000 UTILITY RIGHT OF WAY
- CRNADA TOH .

042 251 @70 17/06/2004 UTILITY RIGHT OF WAY
CRANTER - ANADARXD CAMADA CORPORATION.

TOTAL INSTRUMENTS: 007

THE RECISTRAR OF TITLES CERTIFIES THIS TO BE AN ACCURATE
REPRODUCTION OF THE CERTIFICATE OF TITLE REPRESENTED
HEREIN THIE 17 DAY OF DECEMBER, 2005 AT 12:3% P.M.

CORDER NUMBER 4247660

CUSTOMER FILE WUMRER: 5706





