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Dear Mr. Cooke

Alternate Route Foundation Assessment

(Former Memorandum No. 09TF007A-1)

Highway 11/17, Kakabeka Falls Westerly 40 km to Shabaqua Corners
District 61, Thunder Bay, Ontario

G.W.P. No. 6054-03-00

1. INTRODUCTION

This Alternate Route Foundation Assessment Report (former memorandum No. 09TF007A-1)
presents a summary of the alternate route foundation assessments recently carried out for the
above mentioned project. The study was conducted for the Ministry of Transportation of Ontario
(MTO) on behalf of Stantec Consulting Ltd. (Stantec).

The study corridor extends from Kakabeka Falls (about 4 km east of Highway 11/17 at Pole Line
Road) westerly for about 40 km to Shabaqua Corners (about 1.9 km north of the Highway 11 and
Highway 17 intersection). The study area is located in the District of Thunder Bay.

The study involves the route planning of the future four-laning of Highway 11/17, comprising the
construction of new embankments and major river and railway crossing structures. Upon review
of the preliminary alternate route foundation assessment memorandum dated January 25, 2010,
Stantec selected three alternate routes for consideration from Shabaqua Corners to a common
node west of the existing intersection of Highway 11/17 and Highway 102, and four alternate
routes from this point to the intersection of Pole Line Road and Pebblestone Road, east of
Kakabeka Falls. All alternate routes are shown on the attached Key Map (Drawing Al) and
described below.

+ Alternate Route AB1 — Northerly Route (Blue on Key Map)

« Alternate Route AB2 — Twinning Route (Green on Key Map)

+ Alternate Route AB3 — South Side Route (Red on Key Map)

+ Alternate Route BCD1 — South Westerly (Orange on Key Map)

+ Alternate Route BCD2- Twinning & South (Purple on Key Map)

« Alternate Route BCD3 — Twinning & North (Dark Green on Key Map)

+ Alternate Route BCD4 — Northerly Route (Red on Key Map)

165 Cartwright Avenue, Toronto, Ontario M6A 1V5
Tel: (416) 785-5110 Fax: (416) 785-5120

E-mail: toronto@petomaccallum.com
BARRIE, HAMILTON, KITCHENER, TORONTO
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Additionally, this current study included the foundation assessment of three proposed alternatives
to connect the above-noted alternate routes to the existing Highway 102 at Sistonen’s Corners.

Stantec provided site plans and profiles for the study corridor illustrating all of the new alternate
routes. The purpose of this foundation assessment was to evaluate four foundation parameters
such as swamps, structures, high fills and deep cuts along the alternate routes.

The current foundation assessment is based on the study corridor plan and profile drawings
received from Stantec on September 17, 2010. The initial assessment and memorandum was
based on October 19, 2009 drawings.

2. SITE DESCRIPTION

The study area is located in the District of Thunder Bay about 30 km west of the City of Thunder
Bay. The study section encompasses a number small towns and rural residential areas such as
Kakabeka Falls, Mokomon, Sistonen’s Corners, Sunshine and Shabaqua Corners within the
geographic Townships of Oliver, Paipoonge, Conmee, Dawson Road Lots and Goldie. A Project
Location Map (Figure 1) is enclosed for reference.

Land uses in the vicinity of the existing highway corridor within the study limits include commercial
and residential properties in the Kakabeka Falls area and farming land and scattered gravel
extraction sites along Highway 11/17 to Shabaqua Corners. The Kakabeka Falls Provincial Park
is located at Kakabeka Falls at the Kaministiquia (Kam) River Crossing. A power dam is situated
to the west of Kakabeka Falls. Scattered residential properties are located along Highway 11/17.
The MTO Shabaqua Patrol Yard is located at the southeast corner of Highway 11/17 and
Goldie Road.

Two major hydro corridors exist within in the study area, located north and south of the existing
Highway 11/17 alignment. The northern hydro corridor crosses Highway 17 at about 0.5 km north
of Shabaqua Corners not crossing any of the alternate routes thereafter. The southern hydro
corridor crosses Highway 11/17 near Kakabeka Falls and the intersection of Hunt Road,
continuing to the east about 1 km parallel and north of Pole Line Road.

The CNR and CPR corridors are also situated north and south of the existing Highway 11/17 near
Sunshine, Sistonen’s Corners and along the west and east sides of the Kam River. The CNR
corridor crosses the existing Highway 11/17 about 150 m north of Highway 102.
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Currently, Highway 11/17 at-grade intersections and structures along the study corridor include
the following:

INTAI-EI-I;QGSF\I;Q%EON STATION STRUCTURE STATION

Township of Paipoonge

Pole Line Road | 10+000/13+120 | N/A N/A

Township of Oliver

Oliver Road (north side) 12+750 Kam River Bridge at 10+920
Highway 11/17
(Site 48W-044)

Marian Street 12+450

Rupert Street 12+340

Florence Street 12+220

Porter Street 12+110

Clearque Street 12+040

Highway 590 (south side) 10+770

Township of Conmee

Rydholm Road (east side) 23+100 Arnolds Creek Culvert at 22+250
Highway 11/17

Pifer Road (west side) 22+980 Brule Creek Culvert at 15+350
Highway 11/17

Hunt Road (west side) 22+300

Hume Road 21+600

Spruce Grove Lane (west 20+600

side)

Holland Road 19+900

Briggs Road (west side) 19+400

Lundstrom Road 18+400

llkka Drive(east side) 16+600

Mokomon Road 15+300

llkka Drive (east side) 14+550

Teitto Road 14+300

Oikenen Road (West side) 13+500

Wiljala Drive 11+550
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AT-GRADE

INTERSECTION STATION STRUCTURE STATION

Township of Dawson Road Lots and Goldie

Highway 102 30+890 Shebandowan River Bridge at 28+000

CNR 30+740 Highway 11/17

Sunshine Loop 27+900

Finmark Road 21+220 Sunshine Creek Culvert at 26+550
Highway 11/17

Bylund’s Pit Road 14+860

Old Dawson Road 11+750 Oskondaga River Bridge at 10+150
Highway 11/17

Shabaqua Road 11+120

Goldie Road 11+300

Hwy 11/ Hwy 17 18+161/10+000

The existing Highway 11/17 corridor topographic levels vary significantly.

The study area is located in the Canadian Shield where extensive glaciation has occurred. The
typical geology of the study area includes end moraine deposits, glaciolacustrine deposits and
glaciolacustrine deltaic deposits. A Site Geology map (Figure 2) showing the distribution of these
deposits and a Bedrock Geology map (Figure 3) showing the bedrock types within study limit are
included with this report.

3. SITE ASSESSMENT PROCEDURES

3.1 General

The foundation evaluation involved a review of the available geological, topographical and
hydrogeological mapping, existing geotechnical and foundation reports, aerial photographs and
Engineering Title Drawings for the existing highway. A field visual reconnaissance was carried
out to verify the inferred data. Subsurface explorations, in-situ testing and sampling were not
carried out in accordance with the terms of reference for the study.




Alternate Route Foundation Assessment (Former Memorandum No. 09TFO07A-1)

Highway 11/17, Kakabeka Falls Westerly 40 km to Shabaqua Corners Pﬁl)
GWP 6054-03-00, Index No.: 021FAR (/
PML Ref.: 09TFO07A, May 17, 2011, Page 5

3.2 Reference Documents and Literature Review

The general physiographic conditions along the corridor and the alternate routes were obtained
primarily from the existing geological maps and reports from the MTO GEOCRES library. Well
records which were obtained from the MOE supplemented the data.

The documents and literature reviewed in whole or in part for this study are listed in Appendix A.
The list reflects the selected data that contains geotechnical content relevant to the assessment.
The list of the wells considered for the project is included in Appendix B.

The delineation of swamps and water courses/bodies as well as the location of significant earth
deposits and rock outcrops along the study corridor were interpreted from maps including the
Ontario Base Maps and aerial photographs were obtained from the Ministry of Natural Resources.

3.3 Site Reconnaissance

Reconnaissance visits of the existing alignment and the adjacent lands within the study corridor
were carried out during the period of October 26 to 30, 2009. The site reconnaissance visits
consisted of a drive-by, boat-by and walk-through of selected sections of the Highway 11/17
corridor and adjacent lands. The site reconnaissance was conducted by Mr. M. Narduzzi, BEng
and Mr. B.R. Gray, P.Eng.

A total of four alternate routes including five partial alternate routes were investigated during the
October 2009 period. The corridor alignments were modified after the October 2009
reconnaissance visits with updated corridor drawings received from Stantec on December 13,
2009 and for the current assessment, September 17, 2010.

The ground truth checks verified the surficial geology and drainage conditions inferred from the
literature and map reviews. A comprehensive commentary and notes from the site
reconnaissance visits including inferred swamp, earth and rock knob/outcrop occurrences,
geology and topography is presented in Appendix C.

4. INFERRED SUBSURFACE CONDITIONS

4.1 General

The site is located in the Canadian Shield where extensive glaciation has occurred. The local
topography is undulating to rolling as the highway traverses areas where terrain conditions vary
widely. The steep rock ridges, low-lying swampy areas and extensive and thick overburden are
characteristics of the study area. These characteristics may vary dramatically within a 10 to 20 m
radius in the study section. The native overburden soils generally differ in short distance between
sand and gravel to clay deposits with silty to sandy till.

The alignment traverses several different geological units:
« Silty to sandy end moraine deposits over bedrock

« Glaciolacustrine deposits include varved or massive clays and silts
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Glaciolacustrine deltaic comprising sands and gravels
» Bedrock outcrops, where the bedrock is exposed or under a relatively thin soil veneer

« Sandy alluvial plain and sand and gravel outwash plains along the Kam River,
Oskondaga River and Shebandowan River

+ Wetland areas containing peat, silt, sand and clay deposits

The bedrock in this area consists of Precambrian rock of Proterozoic age. The predominant
bedrock types are the Upper Gunflint formation of conglomerate and taconite in Kakabeka Falls
area and graywackes granite gneiss at a thin strip located north of Kakabeka Falls. The
remaining section of study area is mainly located within a zone of metavolcanics rocks. The local
bedrock along this section of highway undulated from near or at ground surface and locally dipped
to more than 30 m below the ground surface; bedrock outcroppings and cuts are present at the
river beds, the existing Highway 11/17 and scattered along side roads.

4.2 Drainage

A number of rivers such as Kam River, Shebandowan River and Oskondaga River are located in
the study area. The confluence of the Oskondaga River and Shebandowan River is at about 1 km
southwest of Shabaqua Corners with the union of the Matawin River some 7 km downstream of
this point. The Shebandowan River then flows east to north-easterly for about 22 km to join the
Kam River at about 4 km east of Sistonen’s Corners. The Kam River flows to the south towards
Kakabeka Falls and then veers some 30 km to the east draining into Lake Superior. Surficial
water runoff along the study corridor drains into streams, such as Sunshine Creek, Brule Creek,
Arnold Creek and a number of unnamed creeks, swamps and scattered ponds.

5. FOUNDATION ASSESSMENT AND RANKING

5.1 Criteria Used In Assessing Alternatives

The revised terms of reference for this project identified four criteria to be considered from a
foundation perspective, as follows:

+ Extent of Soft Ground/Swamps
« Structure Foundations
« High Fills
- Deep Cuts
A rationale for what each criterion represents and a method for measuring and evaluating each

criterion was developed. The results of the evaluation are provided in Tables S-1 to S-4 for the
alternate routes. A discussion of the assessment criteria follows.
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5.1.1 Extent of Soft Ground/Swamps (Table S-1)

The potential impact of soft ground and/or swamps for each alternate route was evaluated on the
basis of the total length of the alternative route with inferred soft ground/swamps between 0 and
3 m deep; 3 and 10 m deep; and over 10 m deep. Each of these groups was further divided
according to length of swamp crossing: less than 100 m long, 100 to 250 m long and greater than
250 m long.

For the purpose of this discussion, soft ground/swamps less than 3 m deep that may be
excavated with conventional backhoe equipment were considered the most favourable. Soft
and/or swamp grounds that are between 3 and 10 m deep typically require a long-stick excavator
and are of intermediate favourability. The treatment of areas with soft ground/swamps over 10 m
deep need special equipment such as drag lines or require non-conventional treatment (wick
drains, preloading) and are the least favourable.

No swamps were found along the three Highway 102 connection alternatives and accordingly they
were not included on Table S-1.

5.1.2 Structure Foundations (Table S-2)

As indicated by Stantec, road crossings will be constructed as at-grade crossings for the initial
phase and therefore generally the new structural requirements were not considered as part of the
foundation assessment for each alternate route. The latest profile drawings indicated some
proposed structures at select road crossings. These select areas were considered.

The type of foundation required to support major river and railway crossing bridges and major
culverts was employed to assess the potential impact of this criterion. Shallow foundations were
considered to be the most favourable and deep foundations the least favourable. The
favourability of integral abutment foundations was considered to fall between the shallow and
deep type of foundations. The potential foundation type was estimated based on the inferred type
and quality of founding subgrade materials for each alternate route. In addition, the length of
crossing was also considered within each foundation type: less than 50 m crossing, 50 to 150 m
crossing and greater than 150 m crossing.

No structures were found along the three Highway 102 connection alternatives and accordingly
they were not included on Table S-1.

5.1.3 High Fills (Table S-3)

The potential impact of high fills was evaluated on the basis of the total length of high fills and the
type of subgrade materials. For evaluation purposes, the high fill crossings were grouped into 5 to
10 m high; 10 to 15 m high; and more than 15 m high zones.

The most favourable condition was defined as a length over bedrock and the least favourable
conditions are 15 m high fill areas with cohesive deposits.
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For the Highway 102 alternatives 1, 2 and 3, the high fill crossings were grouped into 0 to 5 m
high; 5 to 10 m high; and more than 10 m high zones. The criterion was modified in order to
incorporate the smaller fill zones in a majority of “cut” only alternatives.

5.1.4 Deep Cuts (Table S-4)

The potential impact of deep cuts was evaluated on the basis of the total length of cut and
composition of the cut material. Deep cut embankments that require little or no slope
configurations were considered the most favourable (bedrock cut), followed in decreasing
favourability by embankments that require significant cohesive soil cut, and those that may require
slope modifications are considered the least favourable. The deep cuts were also grouped into 5
to 10 m high; 10 to 15 m high; and more than 15 m high zones.

5.2 Weighting of Evaluation Criteria for Alternate Routes (Tables S-1 to S-4)

A weighting system was developed to enable selection of the preferred alternate route. The
weighting system involved two factors:

A favourability factor F to score the assessment for each of the evaluation criteria based on the
foregoing discussion. The F values ranged from 10 for the most favourable to 1 for the least
favourable.

An impact weight Bi to reflect the significance of each of the four criteria on the design and
construction of the highway was determined. The four evaluation criteria were compared in terms
of relative importance and impact and assigned an individual impact weight as presented below:

EVALUATION CRITERION IMPACT WEIGHT, B;
Soft Ground/Swamp 0.30
Structure Foundations 0.35
High Fills Crossings 0.20
Deep Cuts 0.15
TOTAL 1.00

The more important the individual evaluation criterion was considered for the design and/or
construction of the highway, the higher the impact weight assigned.



Alternate Route Foundation Assessment (Former Memorandum No. 09TFO07A-1)

Highway 11/17, Kakabeka Falls Westerly 40 km to Shabaqua Corners
GWP 6054-03-00, Index No.: 021FAR
PML Ref.: 09TFO07A, May 17, 2011, Page 9

i

The favourability factors, F, used in Tables S-1 to S-4, and the impact weights, Bi, used in the
scoring in Table S-5 are summarized in the following table.

EVALUATION IMPACT FAVOURABILITY FACTOR, F
WEIGHT, TABLE
CRITERION B, MOST AVERAGE LEAST
Soft Ground/ 0.30 Based on relative length and depth of soft ground (SG) and/or swamps (SWP): S-1
Swamps SG or SWP SG or SWP SG or SWP
0to 3 m Deep 3to 10 m Deep Over 10 m Deep
<100 100 - >250 | <100 | 100-250 | > 250 <100 | 100-250 | > 250
m 250 m m m m m m m m
Length | Length | Length | Length Length Length | Length Length Length
F=9 F=8 F=7 F=6 F=5 F=4 F=3 F=2 F=1
Structure 0.35 Based on estimated type of foundation requirements: S-2
Foundations Shallow Foundation Integral Foundation Deep Foundation
<100 100 - >250 | <100 | 100-250 | > 250 <100 | 100-250 | > 250
m 250 m m m m m m m m
Length | Length | Length | Length Length Length | Length Length Length
F=9 F=8 F=7 F=6 F=5 F=4 F=3 F=2 F=1
High Fills 0.20 Based on length of sections with subsoil types within three height ranges: S-3
5-10 m High Fill 10-15 m High Fill >15 m High Fill
Bedrock | Composite | Clayey Bedrock Composite Clayey Bedrock Composite Clayey
F=9 F=8 F=7 F=6 F=5 F=4 F=3 F=2 F=1
Deep Cuts 0.15 Based on length of sections with subsoil types within three depth ranges: S-4
5-10 m Deep Cut 10-15 m Deep Cut >15 m Deep Cut
Bedrock | Composite | Clayey Bedrock Composite Clayey Bedrock Composite Clayey
F=9 F=8 F=7 F=6 F=5 F=4 F=3 F=2 F=1

The computations provide Weighted Favourability Values Ai for each subsection.

For example,

with reference to Table S-1, Soft Ground/Swamps Evaluation Criterion, the weighted favourability
value A; for the embankment alternative AB1 was obtained by multiplying the Favourability factor
F by the length of alignment for which the condition is applicable and dividing by the total length of
the soft ground or swamp in the subsection, as presented below:

DEPTH RANGE (m) LENGTH OF CROSSING LENGTH (m) FAVOURABILITY FACTOR, F

<100 m 120 9

0-3 100 to 250 m 230 8
>250m 7

<100 m 200 6

3-10 100 to 250 m 200 5
>250m 4

<100 m 3

>10 100 to 250 m 2
>250m 1
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A; = Weighted Favourability

Value (120 x 9) + (230 x 8) + (200x 6) + (200 x 5)

=6.83

120 + 230 + 200 + 200

The weighted favourability value, A;, computed for each subsection is provided on Tables S-1 to
S-4. On all of the Tables S-1 through S-4, the weighted favourability factors were also normalized
(details of normalization are discussed in section 5.3) to take into account the total length of each
criteria in each alternate route. This would then reduce the weighted favourability factor based on
the ratio of the alternate route with the least amount of length. An example of the normalization
conducted for the AB1 (Northerly Route) alternate route is provided below:

AB2 (Twinning Route): 740 m

= 6.83x =6.74
AB1 (Northerly Route): 750 m

A1 = Weighted Favourability Value for
AB1 (Northerly Route)

5.3 Scoring of Foundation Criteria for Alternate Routes (Table S-5)

For the scoring of the foundation criteria, each of the Favourability Values A; was normalized to
ratios of 1.0. The Normalized Favourability Values, N;, shown next to each A; on the table
eliminate the effect of unrelated A; numbers on the Scores and provide a meaningful input of the
Impact Weights on the final rankings. This is achieved by dividing each Weighted Favourability
Value A; by the highest A; amongst all Alternatives for the criterion, and thus making all
Normalized Favourability Values less than 1.00.

The interchange alternatives were scored by adding the N; for each of the evaluation
criteria multiplied by the Impact Weight, B; for the criterion. The Scores based on the N; values
(multiplied by 4 to produce values higher than 1.00 for ease of comparison) are shown on
Table S-5.

An example of the computation for scoring is provided below, for reference. The example is the
calculation of the Normalized Score of 2.95 for the AB1 (Northerly Route) which was obtained as
follows:

EVALUATION

SOFT GROUND/

STRUCTURE

CRITERIA SWAMPS FOUNDATIONS HIGH FILLS DEEP CUTS
TABLE NO. S-1 S-2 S-3 S-4
IMPACT
WEIGHT. B, 0.30 0.35 0.20 0.15
A; 6.74 3.60 3.19 4.89
AB1
N, 0.96 0.70 0.49 0.72
Note: For all alternate routes, the following are the highest Ai values
| Highest Ai 6.99 5.17 6.54 6.82
Normalized Score — AB1 (Northerly Route)
S-2 S-3 S-4
B; N1 B: N1 B1 N1 B
4x] x030 +_360 4035 + 319 020 489 4015 ]= 2095
5.17 6.54 6.82
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These Scores and Rankings of the foundation evaluation for each alternative are provided in
Table S-5 and the results are summarized below:

ALTERNATE ROUTES SCORE RANKING
AB1 (Northerly Route ) (Note 1) 2.95 3
AB2 (Twinning Route) (Note 2) 3.41 1
AB3 (South Side Route) (Note 3) 3.14 2
BCD1 (South Westerly) (Note 4) 3.70 1
BCD2 (Twinning & South) (Note 5) 3.30 3
BCD3 (Twinning & North) (Note 6) 3.16 4
BCD4 (Northerly) (Note 7) 3.33 2
Alternative 1 (connection to Hwy 102) 3.16 2
Alternative 2 (connection to Hwy 102) 3.06 3
Alternative 3 (connection to Hwy 102) 4.00 1

Note 1: The AB1 route starts at Sta. 10+000 and follows the previous Blue alignment around
Sta. 13+000, it diverges off of the Blue alignment just west of Frost Road and then bends
southward following a similar path as the previous Yellow South and Green alignments. The
ABL1 route ends at Sta. 31+640.

Note 2: The AB2 route starts at Sta. 10+000 and twins south of existing Highway 11/17, but north of
the previous Yellow South alignment. The route starts to diverge off of the existing
Highway 11/17 alignment around Sta. 25+000 and then follows a similar path as the Yellow
South alignment to about Sta. 28+500, and the follows a similar path as the previous Green
alignment. The AB2 route ends at 31+800.

Note 3: The AB3 route starts at Sta. 10+000 and stays to the west (at Shabaqua Corners) and south
of the existing Highway 11/17 in a similar alignment to the previous Yellow South alignment
to around Sta. 28+500 and then bends southward to follow a similar path to the previous
Green alignment. The AB3 route ends at Sta. 32+080.

Note 4: The BCD1 route starts around Sta. 9+025 and continues to follow a similar path as the
previous Green alignment. The route crosses the Kam River further south than the previous
Red alignment and continues south and some 80 m parallel to the hydro corridor south of
Oliver Road. The BCDL1 route ends at Sta. 31+000.

Note 5: The BCD2 route is the same for the first 5 km as the BCD1 route. The route diverges
towards the existing Highway 11/17 beyond Oikonen Road and twins west of the existing
highway beyond Mokomon Road. The route diverges west off of the highway past Hume
Road and then again follows the same alignment as BCD1.

Note 6: The BCD3 route is the same for the first 5 km as the BCD1 route. The route diverges
towards the existing Highway 11/17 beyond Oikonen Road and twins east of the existing
highway beyond Mokomon Road. The route diverges east off of the highway past Holland
Road and follows a similar alignment to the previous Brown partial route but veers north of
the municipal landfill off of Spence Road. The BCD3 route ends at Sta. 29+320.

Note 7: The BCD4 route is the same for the first 5 km as the BCD1 route. The route diverges
towards the existing Highway 11/17 beyond Oikonen Road and follows the previous Blue
and Purple alignments beyond Mokomon Road. The BCD4 route converges with the BCD3
alignment just before crossing the Kam River.

The results indicate that the AB2 (Twinning Route), BCD1 (South Westerly) and the Highway 102
Alternative 3 routes have the highest scores of 3.41, 3.70 and 4.00, respectively.
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For AB series routes, the remaining alternate routes AB1 and AB3 have close scores of 2.95 and
3.14, respectively. For BCD series routes, the alternate routes BCD2 and BCD4 have the second
highest and very close scores of 3.33 and 3.30, respectively. The alternate route BCD3 has the
lowest score of 3.16 in BCD series routes.

Highway 102 Alternatives 1 and 2 have very close scores of 3.16 and 3.06.

Looking at the individual evaluation criteria, the AB2 alternate route had the highest weighted
favorability factor in every parameter except for structure foundations. The total length of
structures in AB3 alternate route as compared to the AB2 alternate route differed by 100 m.

Beyond the common node of the AB1, AB2 and AB3 alternate routes, the BCD1 alternate route
had the highest weighted favorability values in the evaluation criteria of soft ground/ swamps and
structure foundations. Given the impact weight assigned to these criteria, the BCD1 alternate
route still has the highest score even though it scores lower in the high fill crossings and deep cut
criteria.

For the connection to Highway 102 three alternatives were provided and of the three, Alternative 3
clearly surpasses the two other alternatives in terms of high fill crossings and deep cuts, which
were the two evaluation criteria that were applicable to these alternatives.

The selection of the Preferred Route also depends on other parameters that are being analysed
by Stantec.

6. ALTERNATE ROUTE REVIEW

6.1 General

From the embankment and structure foundations design perspective, the alternate route that
incorporates the highest scoring is preferred. As indicated above the AB2 alternate route would
be preferred over the remaining alternate routes (from the starting point near Shabaqua Corners
to the common node near Sistonen’s Corners. Beyond the common node, the alternate
route BCD1 (South Westerly) would be preferred terminating east of Kakabeka Falls.

The preferred route should be selected to achieve bedrock or competent soil subgrade and avoid
swamp or soft areas, while minimizing the length of new construction that would be required for
the alternate routes. Embankments constructed over bedrock or competent soil subgrade will be
easier to drain; will be relatively easier to construct; will perform better; and will be subjected to
only minimal post-construction settlements and therefore will require less maintenance.

The AB2 and BCD1 alternate route have the lowest total length of soft ground/ swamp crossings
and the anticipated depth range is lower than the corresponding alternate routes.

As indicated above the AB2 alternate route does not perform well in terms of structure foundations
as the total anticipated length of structures in the AB2 alternate route is the highest and because it
has one additional structure required where a deep foundation is anticipated as compared with the
two other alternate routes.
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The BCD alternate route series are fairly similar in type of structure foundations but differ in total
length. The BCD1 alternate route has the least total length of structure foundations with the
BCD?2 alternate route scoring in second place with a similar foundation type distribution with
slightly more total length.

High fill crossing lengths differ for the AB alternate route series as compared to the BCD alternate
route series; with the BCD alternate routes total lengths being all fairly similar. The AB2 alternate
route has the least total length for high fill crossings and about 80 % of the total length is within
the 5 to 10 m high fill range. As indicated above the BCD1 alternate route scores in third place
behind the BCD2 and BCD3 alternate routes in terms of high fill crossings. The BCD1 alternate
route has the highest total length for high fill crossings but still scores better than the BCD4
alternate route because it has a similar length distribution in each of the fill height categories as
compared to the BCD2 and BCD3 alternate routes. The BCD4 alternate route has a greater
percentage of length in the higher height ranges.

The AB2 alternate route has the lowest total length in the deep cut evaluation category and BCD1
has the highest total length. The BCD3 alternate route gets the highest score for deep cuts as it
has the lowest total length and because the distribution in each cut height category is lowest for
anticipated cohesive cuts.

The selection of the Preferred Route also depends on other parameters that are being analysed
by Stantec.

6.2 Assessment of Advantages and Disadvantages

The following tables present the advantages and disadvantages of the alternate routes from a
foundation perspective.

ALTERNATE ROUTES ADVANTAGES DISADVANTAGES

AB1 (Northerly Route ) ¢ The total length of soft ground/

swamp crossings are less than the
AB3 route

A total of three structure crossings
are identified along the AB1 with a
total structure length of 300 m, less
than the AB2 route

Structure foundations for the
Oskondaga River crossing and CNR
Rail crossing may be founded on
integral abutments on a pile
foundation

The Shebandowan River crossing
structure foundations may be on
spread footings founded on bedrock
or competent soll

e The total length of soft ground/
swamp crossings are similar to the
AB2 route but are of greater depth

e The ABL1 route has the highest total
length for high fill crossings and
deep cuts
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ALTERNATE ROUTES

ADVANTAGES

DISADVANTAGES

AB2 (Twinning Route)

The lowest for total length of soft
ground/ swamp crossings and
crossings are shallower than AB1
and AB3 routes

The high fill crossings total length is
considerably less the AB1 and AB3
routes

A total of four structure crossings
are identified along the AB2 route
with a total structure length of

340 m. The AB2 route has the
highest total length and number for
structures

Structure foundations for the
Oskondaga River crossing and
Goldie Road crossing and CNR Rall
crossing may be founded on
integral abutments on a pile
foundation

The Shebandowan River crossing
structure foundations may be on
spread footings founded on bedrock
or competent soll

AB3 (South Side Route)

A total of three structure crossings
are identified along the AB3 route
with the lowest total structure length
of 240 m

Structure foundations for the
Oskondaga River crossing and CNR
Rail crossing may be founded on
integral abutments on a pile
foundation

The Shebandowan River crossing
structure foundations may be on
spread footings founded on bedrock
or competent soil

Lower total length of high fill
crossings as compared to the AB1
route

Deep cuts do not exceed 15 m

Deeper soft ground/ swamp
crossings as compared to the AB1
and AB2 routes and a total soft
ground/ swamp length of 1,200 m

Deeper swamp crossings would
require special treatment methods
such as pre-loading/ surcharging
and wick drains

BCD1 (South Westerly)

The lowest for total length of soft
ground/ swamp crossings and
crossings are shallower than all of
the other routes

A total of four structure crossings are
identified along BCD1 route with a
total structure length of 440 m, less
than all of the other routes

Structure foundations for the
Mokoman Road crossing and CPR
crossing and Pole Line Road
crossing may be founded on integral
abutments on a pile foundation

The Highway 11/17 crossing
structure foundations may be on
spread footings founded on bedrock
or competent soll

The BCDL1 route has the highest
total length for deep cuts and
scores last behind the BCD4 and
BCD2 routes

Scores third in terms of high fill
crossings behind the BCD2 and
BCD3 alternate routes
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ALTERNATE ROUTES

ADVANTAGES

DISADVANTAGES

BCD2 (Twinning & South)

A total of four structure crossings are
identified along BCD2 route with a
total structure length of 470 m,
second to the BCD1 route

Structure foundations for the
Mokoman Road crossing and
Agueduct Access Road crossing and
Pole Line Road may be founded on
integral abutments on a pile
foundation

The Kam River crossing structure
foundations may be on spread
footings founded on bedrock or
competent soil

The second highest scores in terms
of high fill crossings and deep cuts

o Greater total amount and deeper
soft ground/ swamp crossings as
compared to the BCD1 and BCD4
routes

BCD3 (Twinning & North)

The highest score for high fill
crossings with the lowest total length
and with the high fill distribution
mainly in the lower height categories

¢ A total of four structure crossings

are identified along the BCD3 route
with a total structure length of

520 m. The BCD3 route has
second highest total length for
structures

e Structure foundations for the

Mokoman Road crossing and CPR
crossing and Pole Line Road
crossing may be founded on
integral abutments on a pile
foundation

e The Kam River crossing structure

foundations may be on spread
footings founded on bedrock or
competent soil

e The greatest total length for soft

ground/ swamp crossings
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ALTERNATE ROUTES ADVANTAGES DISADVANTAGES
BCD4 (Northerly) e Scores second to the BCD1 route in e A total of four structure crossings
terms of soft ground and swamp are identified along the BCD4 route
crossings with a total structure length of
e Scores third to the BCD2 and BCD3 590 m. The BCD4 route has the
route in terms of deep cuts highest total length for structures

e Structure foundations for the
Mokoman Road crossing and Pole
Line Road crossing may be founded
on integral abutments on a pile
foundation

e The CPR Rail crossing and
Kam River crossing structure
foundations may be on spread
footings founded on bedrock or
competent soil

¢ The lowest score in the high fill
crossing evaluation not due to
overall total length but due to a
greater distribution in the higher fill
categories and in cohesive soils

HIGHWAY 102
CONNECTION ADVANTAGES DISADVANTAGES
ALTERNATIVES
Alternative 1 e Scores second to the Alternative 3
route in terms of high fill crossings
and deep cuts
Alternative 2 ¢ Has the lowest score in the high fill
crossings and deep cut categories
Alternative 3 o Utilizes more of the existing Highway

11/17 resulting in reduced length for
new road construction

e The highest score for high fill
crossings and deep cuts with the
lowest total length in both categories




Alternate Route Foundation Assessment (Former Memorandum No. 09TFO07A-1)

Highway 11/17, Kakabeka Falls Westerly 40 km to Shabaqua Corners Pﬁl)
GWP 6054-03-00, Index No.: 021FAR (/
PML Ref.: 09TFO07A, May 17, 2011, Page 17

6.3 Preferred Alternate Route Review

Stantec indicated that the preferred alternative primarily follows alternative AB3 (Shabaqua
Corners to a common node west of the existing intersection of Highway 11/17 and Highway 102)
and alternative BCD4 (from the common node to the intersection of Pole Line Road and
Pebblestone Road, east of Kakabeka Falls). The preferred alternative is shown on the enclosed
Key Map (Drawing P1) and Drawings P1 to P5.

The Scores for the preferred alternative (alternative AB3 and alternative BCD4) from a
Foundations perspective are 3.14 and 3.33. The alternatives AB3 and BCD4 have the second
highest of the other alternatives.

In addition, Stantec indicated that the preferred alternative for Highway 102 connection is
alternative 3. The score for the preferred alternative (alternative 3) from a Foundation perspective
is 4.00. The alternative 3 has the highest score of the other alternatives.

Swamps or possible poor soil areas and major high fill crossings identified in the preferred route
are summarized in Table A, attached.

A total of seven (7) structures and five (5) culverts are located in the preferred route and
summarized in Table B, attached.

6.4 Additional Studies

The preliminary assessments in this report are based on literature reviews and site
reconnaissance only. Additional data should be obtained by conducting preliminary
investigation(s) to confirm the data inferred during these studies. In particular, the depth and
extent of organic/soft/wet soils in swamps and low-lying areas should be investigated.

It is also recommended that the potential bridges, railway structures and major culvert locations
be investigated along the Preferred Route. The bedrock at each location should be proven with
cores to confirm that the preferred sites are adequate for the construction of the structures.

The recommended locations for foundations investigations provided in Tables A and B.
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7. CLOSURE

This Alternate Route Foundation Assessment Report (Former Memorandum No. 09TF007A-1)
was prepared by Mrs. N.S Baiakumaran, BSc, Mr. M. Narduzzi, P.Eng. and Mr. B.R. Gray, MEng,
P.Eng., MTO Designated Principal Contact, and reviewed by Mr. C.M.P. Nascimento, P. Eng., Senior
Project Engineer.

Sincerely,

Peto MacCallum Ltd.

5 - Bl ——

Nesam Balakumaran, BSc.
Engineer-in-Training

Carlos Nascimento, P.Eng.
Senior Project Engineer

Brian R. Gray, MEng, P. Eng.
MTO Designated Principal Contact

NB/CN/BRG:mi
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TABLE S-1 — SOFT GROUND/SWAMPS

SOFT GROUND/SWAMPS LENGTHS, DEPTHS AND FAVOURABILITY
Total Depth Range (0-3m) Depth Range (3-10m) Depth Range (>10m) WEIGHTED
ALTERNATE ROUTES Length FAVOURABILITY
(m) Length of | Length of | Length of | Length of | Length of | Length of | Length of | Length of | Length of VALUE(A)
Swamp Swamp Swamp Swamp Swamp Swamp Swamp Swamp Swamp
<100 m | 100-250 m | >250m <100 m [ 100-250 m | >250m <100 m | 100-250 m | >250 m
(F1=9) (F2=8) (F3=7) (F4=6) (F5=5) (F6=4) (F7=3) (F8=2) (F9=1)
ABL1 (Northerly Route ) (Note 1) 750 120 230 0 200 200 0 0 0 0 6.74 A,
AB2 (Twinning Route) (Note 2) 740 130 300 0 150 110 0 50 0 0 6.99 A,
AB3 (South Side Route) (Note 3) 1,100 50 200 300 180 250 0 120 0 0 4.18 Az
BCD1 (South Westerly) (Note 4) 770 170 400 0 0 150 0 50 0 0 7.31 A,
BCD2 (Twinning & South) (Note 5) 1,170 120 250 300 0 150 300 50 0 0 4.09 As
BCD3 (Twinning & North) (Note 6) 1,420 120 450 300 50 150 300 50 0 0 3.51 As
BCD4 (Northerly) (Note 7) 820 70 350 0 0 300 0 100 0 0 5.99 A;

NOTES: Enter weighted favourability value Ai in Table S-5.
Note 1: The AB1 route starts at Sta. 10+000 and follows the previous Blue alignment around Sta. 13+000, it diverges off of the Blue alignment just west of Frost Road and then bends southward

following a similar path as the previous Yellow South and Green alignments. The AB1 route ends at Sta. 31+640.

Note 2: The AB2 route starts at Sta. 10+000 and twins south of existing Highway 11/17, but north of the previous Yellow South alignment. The route starts to diverge off of the existing
Highway 11/17 alignment around Sta. 25+000 and then follows a similar path as the Yellow South alignment to about Sta. 28+500, and the follows a similar path as the previous
Green alignment. The AB2 route ends at 31+800.

Note 3: The AB3 route starts at Sta. 10+000 and stays to the west (at Shabaqua Corners) and south of the existing Highway 11/17 in a similar alignment to the previous Yellow South
alignment to around Sta. 28+500 and then bends southward to follow a similar path to the previous Green alignment. The AB3 route ends at Sta. 32+080.

Note 4: The BCD1 route starts around Sta. 9+025 and continues to follow a similar path as the previous Green alignment. The route crosses the Kam River further south than the previous Red
alignment and continues south and some 80 m parallel to the hydro corridor south of Oliver Road. The BCD1 route ends at Sta. 31+000.

Note 5: The BCD2 route is the same for the first 5 km as the BCD1 route. The route diverges towards the existing Highway 11/17 beyond Oikonen Road and twins west of the existing
highway beyond Mokomon Road. The route diverges west off of the highway past Hume Road and then again follows the same alignment as BCD1.

Note 6: The BCD3 route is the same for the first 5 km as the BCD1 route. The route diverges towards the existing Highway 11/17 beyond Oikonen Road and twins east of the existing
highway beyond Mokomon Road. The route diverges east off of the highway past Holland Road and follows a similar alignment to the previous Brown partial route but veers north of the
municipal landfill. The BCD3 route ends at Sta. 29+320.

Note 7: The BCDA4 route is the same for the first 5 km as the BCD1 route. The route diverges towards the existing Highway 11/17 beyond Oikonen Road and follows the previous Blue and Purple
alignments beyond Mokomon Road. The BCD4 route converges with the BCD3 alignment just before crossing the Kam River.

Table S-1, Page 1 of 1
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TABLE S-2 — STRUCTURE FOUNDATIONS

STRUCTURE FOUNDATIONS LENGTHS, TYPE AND FAVOURABILITY

Total Shallow Foundation Integral Foundation Deep Foundation WEIGHTED
ALTERNATE ROUTES Length FAVOURABILITY
(m) Length of Length of Length of Length of Length of Length of Length of Length of Length of VALUE(Ai)
Crossing | Crossing | Crossing | Crossing | Crossing | Crossing | Crossing | Crossing | Crossing
<50m |50-150m| >150m <50m |50-150m| >150m <50m |50-150m| >150m
(F1=9) (F2=8) (F3=7) (F4=6) (F5=5) (F6=4) (F7=3) (F8=2) (F9=1)
AB1 (Northerly Route ) (Note 1) 300 0 90 0 0 70 0 0 140 0 3.60 AL
AB2 (Twinning Route) (Note 2) 340 0 100 0 40 0 0 0 200 0 2.99 A,
AB3 (South Side Route) (Note 3) 240 0 100 0 40 0 0 0 100 0 5.17 Az
BCD1 (South Westerly) (Note 4) 440 0 170 0 0 270 0 0 0 0 6.16 A,
BCD2 (Twinning & South) (Note 5) 470 0 230 0 0 240 0 0 0 0 6.06 Ag
BCD3 (Twinning & North) (Note 6) 520 0 50 220 0 250 0 0 0 0 5.19 Ae
BCD4 (Northerly) (Note 7) 590 0 280 230 0 80 0 0 0 0 5.37 A,

NOTES: Refer to Notes 1, 2, 3, 4, 5, 6 and 7 in Table S-1 for full description of alternatives.
Enter weighted favourability value Ai in Table S-5.

Table S-2, Page 1 of 1
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TABLE S-3 — HIGH FILL CROSSINGS

HIGH FILLS CROSSING LENGTH, HEIGHT AND SUBSOIL TYPE

Total — —— —— WEIGHTED
- = >
ALTERNATE ROUTES | Length 5-10 m High Fil 10-15 m High Fill 15 m High Fill FAVOURABILITY

(m) L1 L2 L3 L4 L5 L6 L7 L8 L9 VALUE(AI)

Bedrock | Composite | Cohesive Bedrock | Composite | Cohesive Bedrock | Composite | Cohesive
(F1=9) (F2=8) (F3=7) (F4=6) (F5=5) (F6 =4) (F7=3) (F8=2) (F9 =1)

AB (Northerly Route ) (Note 1) 5,550 100 2,030 1,240 0 1,630 300 0 0 250 3.19 A
AB2 (Twinning Route) (Note 2) 2,770 250 620 1,300 0 100 250 0 50 200 6.54 A,
AB3 (South Side Route) (Note 3) 4,670 340 1,390 1,540 0 150 1,000 0 50 200 3.81 A
BCD1 (South Westerly) (Note 4) 3,790 100 1,060 1,730 70 160 450 70 100 50 5.79 A,
BCD2 (Twinning & South) (Note 5) | 3,480 100 1,040 1,410 80 170 450 70 100 60 6.24 As
BCD3 (Twinning & North) (Note 6) | 3,330 0 1,050 1,460 90 180 450 50 50 0 6.64 As
BCD4 (Northerly) (Note 7) 3,350 0 690 1,040 180 470 500 50 270 150 5.66 A;
0-5 m High Fill 5-10 m High Fill > 10 m High Fill
'(Oggir::;‘i’snlto T 600 90 0 440 0 0 70 0 0 0 3.36 Ag
'(Oggir::;‘i’snzto T 450 20 80 0 50 0 300 0 0 0 3.32 A
'(Oggir::;‘i’snsto T 290 20 0 270 0 0 0 0 0 0 7.14 Ao

NOTES: Refer to Notes 1, 2, 3, 4, 5, 6 and 7 in Table S-1 for full description of alternatives.
Enter weighted favourability value Ai in Table S-5.
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TABLE S-4 — DEEP CUTS

DEEP CUT LENGTH, HEIGHT AND SUBSOIL TYPE

Total WEIGHTED
5-10m D Cut 10-15m D Cut >15mD Cut
ALTERNATE ROUTES | Length mJeep M mJeep meep tu FAVOURABILITY
(m) L1 L2 L3 L4 L5 L6 L7 L8 L9 VALUE(A)
Bedrock | Composite | Cohesive Bedrock | Composite | Cohesive Bedrock | Composite | Cohesive
(F1=9) (F2=8) (F3=7) (F4=6) (F5=5) (F6 =4) (F7=3) (F8=2) (F9 =1)
AB1 (Northerly Route ) (Note 1) 6,830 830 2,780 1,100 620 230 150 200 170 750 4.89 A
AB2 (Twinning Route) (Note 2) 5,120 1,840 1,350 530 200 50 50 450 200 450 6.82 A,
AB3 (South Side Route) (Note 3) 5,680 1,020 1,000 910 1,400 600 750 0 0 0 6.02 As
BCD1 (South Westerly) (Note 4) 5,330 150 800 1,150 930 300 670 600 240 490 3.52 A,
BCD2 (Twinning & South) (Note 5) | 4,530 150 750 400 1,230 500 920 400 90 90 4.33 Ag
BCD3 (Twinning & North) (Note 6) | 3,530 100 250 300 1,100 450 750 400 90 90 5.19 As
BCD4 (Northerly) (Note 7) 5,180 230 1,000 1,020 930 300 520 650 240 290 3.83 A;
Alternative 1
(connection to Hwy 102) 950 150 0 300 0 0 0 200 100 200 1.97 Ag
Alternative 2
(connection to Hwy 102) 1,800 200 100 200 50 0 50 900 0 300 0.93 Ag
Alternative 3
(connection to Hwy 102) 400 50 0 150 130 0 70 0 0 0 6.40 Ao

NOTES: Refer to Notes 1, 2, 3, 4, 5, 6 and 7 in Table S-1 for full description of alternatives.

Enter weighted favourability value Ai in Table S-5.
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TABLE S-5 - SCORING OF FOUNDATION CRITERIA

STRUCTURE

fa)
EVALUATION CRITERIA SOFT GROUND/ SWAMPS FOUNDATIONS HIGH FILL CROSSINGS DEEP CUTS o o
TABLE No. S1 S2 s3 S4 = 3 z
D
IMPACT WEIGHT, Bi 0.30 0.35 0.20 0.15 9 x
ALTERNATE ROUTES Ai Ni Ai Ni Ai Ni Ai Ni
ABL1 (Northerly Route ) (Note 1) 6.74 0.96 3.60 0.70 3.19 0.49 4.89 0.72 2.95 3
AB2 (Twinning Route) (Note 2) 6.99 1.00 2.99 0.58 6.54 1.00 6.82 1.00 3.41 1
AB3 (South Side Route) (Note 3) 4.18 0.62 5.17 1.00 3.81 0.58 6.02 0.88 3.14 2
BCD1 (South Westerly) (Note 4) 7.31 1.00 6.16 1.00 5.79 0.87 3.52 0.68 3.70 1
BCD2 (Twinning & South) (Note 5) 4.09 0.56 6.06 0.98 6.24 0.94 4.33 0.83 3.30 3
BCD3 (Twinning & North) (Note 6) 3.51 0.48 5.19 0.84 6.64 1.00 5.19 1.00 3.16 4
BCD4 (Northerly) (Note 7) 5.99 0.82 5.37 0.87 5.66 0.85 3.83 0.74 3.33 2
Alternative 1 (connection to
Hwy 102) 10 1.00 10 1.00 3.36 0.47 1.97 0.31 3.16 2
Alternative 2 (connection
to Hwy 102) 10 1.00 10 1.00 3.32 0.47 0.93 0.14 3.06 3
Alternative 3 (connection to
Hwy 102) 10 1.00 10 1.00 7.14 1.00 6.40 1.00 4.00 1

NOTES: Refer to Notes 1, 2, 3, 4, 5, 6 and 7 in Table S-1 for full description of alternatives.
Enter weighted favourability value Ai in Table S-5.

Ai - Weighted Favourability Value

Ni - Normalized Favourability Value

Table S-5, Page 1 of 1
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GWP 6054-03-00, Index No.: 021FAR
PML Ref.: 09TFO07A, May 17, 2011

A

TABLE 1 - STRUCTURE SUMMARY FOR THE ALTERNATE ROUTES

ALT AB1 ALT AB2 ALT AB3 ALT BCD1 ALT BCD2 ALT BCD4 |
STRUCTURE STATION LENGTH STATION LENGTH STATION LENGTH STATION LENGTH STATION LENGTH STATION LENGTH STATION LENGTH

(m) (m) (m) (m) (m) (m) (m)
OSKONDAGA RIVER 12+000 140 12+090 100 12+300 100
GOLDIE ROAD 12+230 100
SHEBANDOWAN RIVER 26+400 90 26+550 100 26+820 100
CNR RAIL LINE 28+900 70 29+050 40 29+340 40
MOKOMAN ROAD 15+500 130 15+550 100 _ 16+650 190
HIGHWAY 11/17 23+120 100
CPR RAIL LINE 24+380 130 23+500 90
KAMINISTIKWIA RIVER 23+850 160 23+800 230
AQUEDUCT ACCESS ROAD 24+380 130
POLE LINE ROAD 29+620 80 29+620 80 28+800 80
Summary totals 470 - 590



Alternate Route Foundation Assessment (Former Memorandum No. 09TFO07A-1)

Highway 11/17, Kakabeka Falls Westerly 40 km to Shabaqua Corners Pﬁl)
GWP 6054-03-00, Index No.: 021FAR (/
PML Ref.: 09TFO07A, May 17, 2011

TABLE A

RECOMMENDED LOCATIONS FOR FOUNDATION SUBSURFACE INVESTIGATION
SWAMPS AND MAJOR HIGH FILL CROSSINGS

PREFERRED ALIGNMENT

LOCATION (Note 1) PROPOSED WORKS INFERRED DEPTHS
UNSUITABLE SOILS
(Note 2)

Highway 11/17 Mainline — Township of Dawson Road Lots

Sta. 11+700 to 11+900 Embankment fill up to 4 m, swamp Uptol10m
Sta. 18+220 to 18+320 Embankment fill up to 4 m, swamp Uptol2m
Sta. 18+760 to 18+920 Embankment fill up to 7 m, swamp Uptol2m
Sta. 21+720 to 21+840 Embankment fill up to 4 m, open water swamp Uptol2m
Sta. 25+220 to 25+340 Embankment fill up to 10 m, swamp Upto10m
Sta. 27+000 to 27+427 Embankment fill up to 30 m (Note 3)

Highway 11/17 Mainline — Township of Conmee

Sta. 10+000 to 10+260 Embankment fill up to 30 m (Note 3)

Sta. 12+960 to 13+160 Embankment fill up to 18 m, swamp Upto8m

Sta. 17+680 to 18+200 Emba}nkment fill up to 40 m, Brule Creek (Note 3)
crossing

Sta. 19+640 to 19+740 Embe}nkment fill up to 15 m, swamp and creek Upto8m
crossing

Notes: 1. Chainages are approximate, may vary for eastbound and westbound lanes to be
confirmed / refined during detailed design.
2. Inferred unsuitable soils depths are inferred and include peat / organic and very soft
clayey soils.
3. The preliminary investigation will involve a minimum of 2 boreholes per high fill / swamp
area with a maximum borehole spacing of 100 m.

Table A, Page 1 of 1




Alternate Route Foundation Assessment (Former Memorandum No. 09TFO07A-1)

Highway 11/17, Kakabeka Falls Westerly 40 km to Shabaqua Corners Pﬁl)
GWP 6054-03-00, Index No.: 021FAR (/
PML Ref.: 09TFO07A, May 17, 2011

TABLE B

RECOMMENDED LOCATIONS FOR FOUNDATION SUBSURFACE INVESTIGATION
STRUCTURES AND CULVERTS

PREFERRED ALIGNMENT

LOCATION PROPOSED WORKS
(Note 1)

Highway 11/17 Mainline — Township of Dawson Road Lots

Sta. 10+120 Oskondaga River Bridge WBL and EBL
Sta. 10+165 Goldie Road Overpass WBL and EBL
Sta. 24+500 Shebandowan River Bridge WBL and EBL
Sta. 26+800 CNR Overpass WBL and EBL

Sta. 27+080 Culvert Extension

Highway 11/17 Mainline — Township of Conmee

Sta. 13+040 New Culvert WBL and EBL

Sta. 17+950 New Culvert WBL and EBL, Brule Creek Crossing
Sta. 19+680 New Culvert WBL and EBL

Sta. 21+800 New Culvert WBL and EBL

Sta. 24+775 CNR Overpass WBL and EBL

Sta. 25+060 Kaministiquia (Kam) River Bridge WBL and EBL

Highway 11/17 Mainline — Townships of Oliver, Paipoonge

Sta. 11+490 Oliver Road Overpass

Note: 1. Chainages are approximate, may vary for eastbound and westbound lanes to be
confirmed / refined during detailed design.

Table B, Page 1 of 1
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Alternate Route Foundation Assessment (Former Memorandum No. 09TFO07A-1)
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APPENDIX A
LIST OF REFERENCE DOCUMENTS

HIGHWAY 11/17 ALTERNATE ROUTE FOUNDATION ASSESSMENT
FROM KAKABEKA FALLS WESTERLY 40 KM TO SHABAQUA CORNERS
DISTRICT OF THUNDER BAY, ONTARIO
GWP NO. 6054-03-00

A. Geological Maps

* Surficial Geology, Map S265, Thunder Bay, Ontario Department of Lands and
Forests 1965, Scale 8 Miles : 1 Inch

» Ontario Base Maps, Maps 20 16 3000 53600, 20 16 3000 53700, 20 16 3000
53800 and 20 16 2800 53800, Ministry of Natural Resources, Map Air Photography
1983, Published 2002

» Geological Compilation Series, Atikokan-Lakehead Sheet, Map 2065, Kenora,
Rainy River and Thunder Bay Districts, Scale 4 Miles : 1 Inch

B. Resource Documents

» Reconnaissance Soil Survey, Parts of Northwestern Ontario, Report No. 8 of the
Ontario Soil Survey, Experimental Farms Service, Dominion Department of
Agriculture and the Ontario Agricultural College, 1944.

C. MTO Reports

» Foundation Investigation report for Proposed Crossing of Kam River and Highway
11/17 at Kakabeka Falls, Geocres No. 52A-66, dated December 1955.

* Investigation Report for Performance of Gravel Sheeting on A Road Cut, Highway
11/17, North of the Kakabeka Falls, Geocres No. 52A-54, dated December 1961.

* Foundation Investigation report for Stability of Proposed Cuts, Highway 102
(known as Highway 17A) at Sistonen’s Corners Easterly, WP 126-62-02, Geocres
No. 52A-13, dated January 1970.

» Foundation Investigation report for Embankment Extension Between Sta. 21+00
and 28+00 , Highway 11/17, Sistonen’s Corners, WP 126-62, Geocres No. 52A-15,
dated November 1970.

» Foundation Investigation report for Matawia River , Highway 17, Sistonen’s
Corners, Geocres No. 52A-19, dated November 1954

* Investigation of Track Movement, C.P Trail, Mile 28.3 Kaministiquia Subdivision,
Sunshine, Geocres No. 52A-127, dated February 1993

» Foundation Investigation report for Sunshine Creek Bridge on Ellis Road, Geocres
No. 52A-89, dated October 1986

Appendix A, Page 1 of 2
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PML Ref.: 09TFOO7A, May 17, 2011

» Foundation Investigation report for Oskondaga River One-lane Bridge, Highway
11/17, Lots 78 and 79, Concession, Shabaqua Corners, Geocres No. 52A-61,
dated September 1975.

» Foundation Investigation report for Shabaqua Patrol Yard-Office Addition
Highway 11/17, Shabaqua Corners, WP 2703-86-02, Geocres No. 52A-91, dated
July 1988

D. Well Records (See Appendix B)
» Water Well Records provided by the Ministry of Environment from 1946 - 2009.
E. Air Photo

* Aerial Photographs
92-4814, 17-33
92-4815, 20-205
92-4816, 26-85
92-4817, 26-105
92-4818, 27-111
92-4819, 27-60
92-4819, 27-58
92-4819, 27-56
92-4820, 17-153 and
92-4820, 17-151

Appendix A, Page 2 of 2
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Alternate Route Foundation Assessment (Former Memorandum No. 09TFO07A-1)
Highway 11/17, Kakabeka Falls Westerly 40 km to Shabaqua Corners
GWP 6054-03-00, Index No.: 021FAR

PML Ref.: 09TFOO7A, May 17, 2011
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Alternate Route Foundation Assessment (Former Memorandum No. 09TFO07A-1)

Highway 11/17, Kakabeka Falls Westerly 40 km to Shabaqua Corners Pﬁl)
GWP 6054-03-00, Index No.: 021FAR (/
PML Ref.: 09TFO07A, May 17, 2011

APPENDIX C

SITE RECONNAISSANCE OBSERVATIONS AND SITE PHOTOGRAPHS

Mr. M. Narduzzi and Mr. B. R. Gray of Peto MacCallum Ltd. carried out Site Reconnaissance
Surveys (SRS) of the existing alignment and the adjacent lands within various alternate routes. The
SRS consisted of a drive-by, boat-by and walk-through of selected sections of the Highway 11/17
corridor and adjacent lands. The ground truth checks verified the surficial geology and drainage
conditions inferred from the literature and map reviews as summarized below.

A total of four alternate routes including five partial routes were investigated during the period of
October 26 to 30, 2009. The corridor alignments were modified after the October 2009
reconnaissance visits with updated corridor drawings received from Stantec on December 13, 2009.
At the time of issuing this study, the updated plan and profile drawings were not yet available. The
following table lists the alternate and partial alternate routes and should be referred to when viewing
the photographs.

ALTERNATE ROUTES

Blue (Northerly Route)

Partial Route - Purple (Blue 1a)

Yellow North (North of Highway 11/17)
Partial Route - Brown (Yellow North 1a)
Partial Route - Orange (Yellow North 1b)

Yellow South (South of Highway 11/17)

Red (Southerly Route)

Partial Route - Green (Red la)
Partial Route - Dark Green (Red 1b)

The photographs were numbered from west to east to follow increasing chainage along the
alignments. Each photograph number has been given an associated prefix to relating each
photograph to the specific alternate route. For example, the first photograph for the Blue
(Northerly Route) is identified as B1.

Blue (Northerly Route)

e Where the route diverges off of the existing Highway 17 north of Shabaqua Corners, the
terrain consists of bedrock outcrops and layered cohesive and non-cohesive soils. Typically,
bedrock and non-cohesive soils are anticipated to the west and within the Oskonodaga River
watershed with a layered stratigraphy comprising both cohesive and non-cohesive soils to
east of the Oskonodaga River watershed. (Photograph B1)

e The route crosses a major hydro corridor at the intersection of Goldie Road. (Photograph B1)

e Beyond Goldie Road, extending to Finmark Road, the terrain is generally undulating with
localized bedrock outcrops at the higher elevations and rivers/streams and swampy areas
closer to and at the Finmark Road crossing corresponding to the lower elevations. Boulders
and non-cohesive soils were noted along Bylund’s Pit Road. (Photograph B2)
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e Structures are anticipated where the route crosses the CP rail line and Sunshine Creek.
Cohesive soils were observed along the abandoned rail line with non-cohesive sand and
gravel deposits and bedrock outcrops were observed along Sunshine Creek.

e Swampy and wetland areas exist to the north and south where the route crosses
Sunshine Road.

e Structures are anticipated where the route crosses the abandoned CN rail line,
Shebandowan River, CP rail lines and the CN rail line. The terrain consists of bedrock
outcrops to the north and south and within Shebandowan River. (Photographs B3 and B4)

e Cohesive soils and localized swampy areas were observed along the Highway 102 corridor.
Skewed hydro poles were noted along the south side of Highway 102 indicating the presence
of soft soils. (Photograph B5)

e Exposed cohesive soils were noted along the Teitto Road for agricultural land use purposes.

e A structure is anticipated where the alternate route crosses Brule Creek. Exposed bedrock
was observed at the eastern limit of Pajamaki Road, along Mokomon Road and at various
points within Brule Creek.

e Structures are anticipated where the alternate route crosses the CN rail line and the
Kam River. Sand and gravel deposits are anticipated to the west and north of this crossing
with exposed bedrock and cohesionless soils anticipated along the eastern side of the Kam
River. (Photograph B6)

e Open flat and rolling terrain is noted further south of the Kam River beyond John Street
Road, extending to the end of the alternate route at the intersection of Pebble Stone and
Pole Line Road. A layered stratigraphy of cohesive and non-cohesive soils are anticipated.
Land use is primarily agricultural.

Partial Route Purple (Blue 1a)

e Where the partial route diverges off of the Blue alternate route, northeast of the northern limit
of Torrie Road, the partial route crosses and runs approximately 150 m parallel with a large
one kilometre stretch of swamp. The swampy area approximately extends to the intersection
of Holland Road East and Torrie Road. Cohesive soils were observed along Torrie Road
with sections of cohesionless soil pockets occurring along the alignment. (Photographs P1
and P2)

e The partial route merges with the partial Brown (Yellow North 1a) at the Kam River crossing
where a structure is anticipated. A structure is also anticipated for the CN rail line. Bedrock
and cohesionless soils are anticipated along the northern bank of the Kam River.
(Photograph P3)

Yellow North (North of Highway 11/17)

e Where the route diverges off of the existing Highway 17 north of Shabaqua Corners, the
terrain consists of bedrock outcrops and layered cohesive and non-cohesive soils. Typically,
bedrock and non-cohesive soils are anticipated to the west and within the Oskonodaga River
watershed with a layered stratigraphy comprising both cohesive and non-cohesive soils to
east of the Oskonodaga River watershed.
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e The route crosses a major hydro corridor east of Highway 17 and west of the
Oskonodaga River.

e The route runs parallel to the north side of the existing Highway 11/17 from Bylund’s Pit Road
to Goldie Road. As the alternate route proceeds beyond Bylund’s Pit Road, great expanses
of swampy terrain with associated wetland areas are prominent. This terrain extends to about
2 km west of Finmark Road. (Photographs YN1 and YN2)

e Structures are anticipated where the route crosses the CP rail line and Sunshine Creek.
Cohesive soils were observed along the abandoned rail line with non-cohesive sand and
gravel deposits and bedrock outcrops noted along Sunshine Creek.

e Structures are anticipated where the route crosses the existing CP rail line, Highway 11/17
and the Shebandowan River at Sunshine. Cohesive soils were observed along the west and
east sides Sunshine Road and along the eastern bank of the Shebandowan River. Bedrock
outcrops and with non-cohesive sand and gravel deposits were observed within and along
the western bank of the Shebandowan River. A rock cut of about 300 m in length was
observed along the south side of Highway 11/17 just beyond the intersection of
Sunshine Loop Road. (Photograph YN3)

e A structure is anticipated where the route crosses the CP rail line just west of Sistonens
Corners. Prior to the crossing at Sunshine Loop Road, rolling terrain with sections exposed
cohesive soils were noted. At the anticipated CP rail line intersection, rock outcrops and
shallow soil cover were found.

e Wetland and swampy areas were noted along the route running parallel with the west side
Highway 11/17, bordered to the north and south by Wiljala Drive. Exposed bedrock was
observed along the steep rock ridges some 300 m north of Wiljala Drive and some 200 m
east of Highway 11/17. Wetland and swampy areas were noted again some 400 m south of
Wiljala Drive where the alternate route crosses Highway 11/17. (Photographs YN 4 and YS4)

e Exposed cohesive soils were noted along the Teitto Road for agricultural land use purposes.

e A structure is anticipated where the alternate route crosses Brule Creek. Exposed bedrock
was observed along Pajamaki Road, Mokomon Road and along llkka Drive. Both cohesive
and non-cohesive soils were noted in proximity to this crossing.

e A cohesive soil slope failure was observed on the north side of Mokomon Road, just west of
Highway 11/17, cut for the Mokomon Road alignment.

e Extensive flat and wetland terrain were noted south of the southern intersection of llkka Drive
and Highway 11/17.

e Rock outcrops partially cut for the existing Holland Road East alignment were noted where
the alignment crosses Holland Road East.

e Structures are anticipated where the alternate route crosses the CN rail line and the
Kam River. Sand and gravel deposits with shallow cover over bedrock are anticipated along
the banks of the Kam River. The alternate route Yellow North (North of Highway 11/17)
merges with the Red (Southerly Route) beyond the crossing of the Kam River. (Photograph
YN5)
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Highway 11/17, Kakabeka Falls Westerly 40 km to Shabaqua Corners (P/ﬁl)

PML Ref.: 09TFO07A, May 17, 2011

Partial

Route Brown (Yellow North 1a)

Partial

Where the partial route diverges off of the Yellow North alternate route, some 1.2 km north of
Holland Road East, the partial route crosses some localized small sections of streams and
wetlands areas north and south of Holland Road.

Structures are anticipated where the alternate route crosses the CN rail line and the Kam
River. Sand and gravel deposits with shallow cover over bedrock are anticipated along the
banks of the Kam River.

The route crosses a major hydro corridor about 500 m south of Oliver Road.

The route crosses the Oliver Paipoonge North Landfill Site, south of Oliver Road at the
southern limit of Spence Road.

The partial alternate route Brown (Yellow North 1a) merges with the Red (Southerly Route)
beyond Spence Road.

Route Orange (Yellow North 1b)

Where the partial route diverges off of the Yellow North alternate route, some 0.5 km north of
Holland Road East, the partial route crosses a small wetland area south of Holland Road.
(Photograph 01)

Structures are anticipated where the alternate route crosses the CN rail line and the
Kam River. Sand and gravel deposits with shallow cover over bedrock are anticipated along
the north bank of the Kam River. Exposed bedrock, steeply sloping into the river was noted
along the south bank. (Photograph O2)

The route crosses a major hydro corridor near the intersection of Oliver Road.

The partial alternate route Orange (Yellow North 1b) merges with the Red (Southerly Route)
just beyond Oliver Road.

Yellow South (South of Highway 11/17)

Where the route diverges off of the existing Highway 17 north of Shabaqua Corners, the
terrain consists of bedrock outcrops and layered cohesive and non-cohesive soils. Typically,
bedrock and non-cohesive soils are anticipated to the west and within the Oskonodaga River
watershed with a layered stratigraphy comprising both cohesive and non-cohesive soils to
east of the Oskonodaga River watershed. (Photograph YS1)

The route runs parallel along the south side of Highway 11/17 after the existing highway
intersects with Shabaqua Road. As the alternate route proceeds east of this point densely
treed and hilly terrain was noted. Swampy terrain with associated wetland areas were
observed at about 2.5 km west of Finmark Road and to the east of the Fourway Community
School (unoccupied during the SRS). (Photograph YS2)

A structure is anticipated where the route crosses the Shebandowan River. Non-cohesive
sand and gravel deposits and bedrock outcrops were observed along both banks of the
Shebandowan River at the proposed crossing. (Photograph YS3)
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e A structure is anticipated where the route crosses existing CN rail line near Sunshine, south
of Glenwater Road. Cohesive soils and bedrock outcrops were observed along the south side
of the Shebandowan River north of this location. The crossing is located just beyond a stream
and wetland area to the west.

e Wetland and swampy areas were noted along the route running parallel with the west side
Highway 11/17, bordered to the north and south by Wiljala Drive. Exposed bedrock was
observed along the steep rock ridges some 300 m north of Wiljala Drive and some 200 m
east of Highway 11/17. (Photograph YS4)

e A cohesive soil slope failure was observed on the north side of Mokomon Road, just west of
Highway 11/17, cut for the Mokomon Road alignment. (Photograph YS5)

e Extensive flat and wetland terrain was noted south of the southern intersection of llkka Drive
and Highway 11/17, extending to some 400 m north of Lundstrom Road West. (Photograph
YS6)

e The alternate route Yellow South (South of Highway 11/17) merges with the Red (Southerly
Route) just beyond Hunt Road.

Red (Southerly Route)

e Where the route diverges off of the existing Highway 17 north of Shabaqua Corners, the
terrain consists of bedrock outcrops and layered cohesive and non-cohesive soils. Typically,
bedrock and non-cohesive soils are anticipated to the west and within the Oskonodaga River
watershed with a layered stratigraphy comprising both cohesive and non-cohesive soils to
east of the Oskonodaga River watershed.

e The route crosses the existing Highway 11/17 just beyond Goldie Road and swampy terrain
with associated wetland areas were noted along either side of Shabaqua Road.

e The route crosses a major hydro corridor at Shabaqua Road.

e The route crosses an existing sand and gravel pit (HCL - Hacquoil Construction Limited)
about a kilometre east of the intersection of Highway 11/17 and Shabaqua Road.
Cohesionless soil measuring some eight to ten metres in height was noted. Cohesive soill
was also observed at the base of the currently excavated deposits and along the entrance
road. (Photographs R1 and R2)

e As the alternate route proceeds east of the sand and gravel pit densely treed and hilly terrain
was noted.

e Beyond the sand and gravel pit, vantage points to the route were inaccessible for some
18.5 km.

e Inferred from aerial photographs the route crosses a major hydro corridor again at
approximately station 22+400.

e The route crosses Mokomon Road about 1.5 km east of the western road limit. A parallel
running swamp and wetland area was noted some 250 m east of this point north of Mokomon
Road. Rock outcrops were noted along Tienhaara Road near the hydro tower bases.
(Photograph R3)
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Alternate Route Foundation Assessment (Former Memorandum No. 09TFO07A-1)

Highway 11/17, Kakabeka Falls Westerly 40 km to Shabaqua Corners Pﬁl)
GWP 6054-03-00, Index No.: 021FAR (/
PML Ref.: 09TFO07A, May 17, 2011

Partial

The route continues to run parallel with the major hydro corridor from Mokomon Road to Hunt
Road.

Wetland and swampy areas were noted along Enders Road at the point where the hydro
corridor crosses the road. Swampy areas were observed on both the west and east sides of
Enders Road. Rock outcrops were also noted along Enders Road some 200 m south and
400 m north of this area. (Photograph R4)

Exposed non-cohesive and cohesive soils were noted along Hunt Road, from Maxwell Road
to Highway 11/17.

Exposed rock outcrops and cohesionless soil deposits were noted within the Kam River
basin. (Photograph R5)

The Red Alternate Route will cross the major hydro corridor again at the eastern limit of
Ryhdhom Road.

After crossing the Kam River the route will cross the hydro dam corridor on the east side of
the River.

The Red Alternate Route will cross the major hydro corridor again at about 700 m west of
Oliver Road.

Open flat and rolling terrain is noted further east of the Kam River beyond Oliver Road,
extending to the end of the alternate route at the intersection of Pebble Stone Road and
Pole Line Road. A layered stratigraphy of cohesive and non-cohesive soils are anticipated.
Land use is primarily agricultural.

Route Green (Red 1a)

From aerial photography, where the partial route diverges off of the Red Alternate Route,
some 4 km west of Finmark Road, the partial route crosses a major hydro corridor and some
localized sections of swampy and wetlands areas.

A structure is anticipated where the route crosses the Shebandowan River. Non-cohesive
sand and gravel deposits and bedrock outcrops were observed along both banks of the
Shebandowan River at the proposed crossing. (Photograph G1)

The route comes very close the CN rail line but does not actually cross it where the CN rail
line and Glenwater Road intersect.

A large wetland and swamp area was noted along the west side of Wolfe Road some 400
from the northwestern road limit. A rock outcrop was noted to the east within the densely
forested area. (Photograph G2)

A possible sand and gravel borrow pit was observed near the western limit of Oikonen Road.
(Photograph G3)

A cohesive soil slope failure was observed on the north side of Mokomon Road, just west of
Highway 11/17, cut for the Mokomon Road alignment.

The Partial Route Green (Red 1a) merges with the Red (Southerly Route) beyond Hunt
Road.
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Alternate Route Foundation Assessment (Former Memorandum No. 09TFO07A-1)

GWP 6054-03-00, Index No.: 021FAR

Highway 11/17, Kakabeka Falls Westerly 40 km to Shabaqua Corners (P/ﬁl)

PML Ref.: 09TFO07A, May 17, 2011

Partial Route Dark Green (Red 1b)

Where the partial route diverges off of the Partial Route Green (Red 1a), some 350 m
northwest of the northwestern limit of Wolfe Road, the partial route traverses densely treed
and hilly terrain. (Photograph DG1)

Rock outcrops were noted north of, and along Mokomon Road within the open agricultural
land use areas. Gently sloping terrain north and south of Mokomon Road was noted.
(Photograph DG2)

From aerial photography, the partial route crosses a major hydro corridor north of Holland
Road West and some localized larger sections of swampy and wetlands areas exist to the
south and north of Mokomon Road.

The Partial Route Dark Green (Red 1b) merges with the Red (Southerly Route) about 1 km
northwest of the intersection of Holland Road West and Maxwell Road.
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Alternate Route Foundation Assessment (Former Memorandum No. 09TFO07A-1)

Highway 11/17, Kakabeka Falls Westerly 40 km to Shabaqua Corners PﬁB
GWP 6054-03-00, Index No.: 021FAR (/
PML Ref.: 09TFO07A, May 2011
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PHOTOGRAPH B1: Looking west from the east side of Goldie Road, about 850 m north of

Highway 11/17. The Blue Alternate Route crosses the Oskondaga River and the hydro corridor in
background. Approximate station 2+700 - (October 26, 2009)

=

PHOTOGRAPH B2: Looking southeast from a southern pathway off of Finmark Road. This
swamp and wetland is about 300 m north of the Blue Alternate Route. This area is fed from a
stream and beaver dam which crosses the Blue Alternate Route connecting to another upstream
swamp and wetland area some 20 m south of the route. Approximate station 12+400 (October
26, 2009)
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Alternate Route Foundation Assessment (Former Memorandum No. 09TF007A-1)

Highway 11/17, Kakabeka Falls Westerly 40 km to Shabaqua Corners PW
GWP 6054-03-00, Index No.: 021FAR (_/
PML Ref.: 09TFO07A, May 2011

PHOTOGRAPH B3: Looking west from the abandoned CN rail line, about 850 m east of
Highway 11/17. The Blue Alternate Route crosses the abandoned CN rail line, the Shebandowan
River, the CP rail lines and the CN rail line (not in photo). Approximate station 22+900 (October
27, 2009)

PHOTOGRAPH B4: Looking east from the south bank of the Shebandowan River, adjacent to

the CP rail lines, about 850 m east of Highway 11/17. Outcropping bedrock noted in all directions
with cuts for the southern CP and CN rail alignments. Approximate station 22+900 (October 27,
2009)
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Alternate Route Foundation Assessment (Former Memorandum No. 09TF007A-1)

Highway 11/17, Kakabeka Falls Westerly 40 km to Shabaqua Corners PW
GWP 6054-03-00, Index No.: 021FAR (/
PML Ref.: 09TFO07A, May 2011

PHOTOGRAPH B5: Looking west from the south side of Highway 102, about 1.7 km east of
Highway 11/17. Note the leaning hydro poles towards the north which indicates the possibility of
soft soils. Approximate station 24+100 (October 27, 2009)

PHOTOGRAPH B6: Looking east over the Kam River from the west bank, about 300 m north of

where the Brule Creek outlets into the Kam. Sand and gravel within the river basin, a slope failure
noted in the background. Approximate station 29+250 (October 27, 2009)
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Alternate Route Foundation Assessment (Former Memorandum No. 09TF007A-1)

Highway 11/17, Kakabeka Falls Westerly 40 km to Shabaqua Corners PW
GWP 6054-03-00, Index No.: 021FAR (_/
PML Ref.: 09TFO07A, May 2011

e

PHOTOGRAPH P1: Looking northeast from Torrie Road, about 650 m north of Holland Road

East. A large swamp area runs parallel with the Purple Partial Alternate Route at about 150 m to
the east. Approximate station 34+300 (October 28, 2009)

PHOTOGRAPH P2: Looking north from within sand and gravel pit, about 400 m north of

Hume Road and 450 m east of Torrie Road. Cohesive soils were noted at the base of this
excavation. Approximate station 35+100 (October 28, 2009)
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Alternate Route Foundation Assessment (Former Memorandum No. 09TF007A-1)

Highway 11/17, Kakabeka Falls Westerly 40 km to Shabaqua Corners PW
GWP 6054-03-00, Index No.: 021FAR (_/
PML Ref.: 09TFO07A, May 2011

PHOTOGRAPH P3: Looking northeast across the Kam River from the northern limit of
Airport Road. The Brown and Purple Partial Alternate Routes structures would be some 550 m
northeast of this point. Gentle sloping river banks to the north and south. Approximate
station 36+800 (October 28, 2009)

=

PHOTOGRAPH YN1: Looking northwest across a swamp, some 5 m north of the Highway 11/17.

This swamp and wetland portion on the Yellow North alternate route is about 650 m in length and
is on average about 75 m wide. Approximate station 9+500 (October 29, 2009)
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Alternate Route Foundation Assessment (Former Memorandum No. 09TF007A-1)

Highway 11/17, Kakabeka Falls Westerly 40 km to Shabaqua Corners PW
GWP 6054-03-00, Index No.: 021FAR (_/
PML Ref.: 09TFO07A, May 2011
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PHOTOGRAPH YN2: Looking east/ southeast across a swamp, from the guardrail on the east

side of Highway 11/17. This swamp and wetland portion on the Yellow North alternate route is
about 900 m in length and is on average about 75 m wide. Approximate station 12+200 (October
26, 2009)

PHOTOGRAPH YN3: Looking southeast across Highway 11/17 at Sunshine. Sunshine Crossing
in the foreground, with the CP rail and Highway 11/17 bridges shown. Sunshine Loop adjacent to
the west of the 300 m rock cut in the background. Approximate station 20+400 (October 26,
2009)
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Alternate Route Foundation Assessment (Former Memorandum No. 09TF007A-1)

Highway 11/17, Kakabeka Falls Westerly 40 km to Shabaqua Corners PﬁB
GWP 6054-03-00, Index No.: 021FAR (/
PML Ref.: 09TFO07A, May 2011

PHOTOGRAPH YN4: Looking north from the east shoulder of Highway 11/17 about 350 m south
of Wiljala Drive. This swamp and wetland portion on the Yellow North alternate route is about
200 m in length and connects to another 600 m long portion to the west of Highway 11/17.
Approximate station 25+650 (October 27, 2009)

PHOTOGRAPH YN5: Looking southeast from the east shoulder of Highway 11/17 about 150 m

north of Hunt Road. Flat terrain along the northwest portion of the Kam River shown. The CN rail
bridge in the far background. Approximate station 35+900 (October 28, 2009)
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Alternate Route Foundation Assessment (Former Memorandum No. 09TF007A-1)

Highway 11/17, Kakabeka Falls Westerly 40 km to Shabaqua Corners Pﬁ
GWP 6054-03-00, Index No.: 021FAR (/
PML Ref.: 09TFO07A, May 2011

PHOTOGRAPH O1: Looking northwest from the south side of Holland Road East. Bedrock
ridges and outcrops noted along both sides of the road. Approximate station 33+750.
(October 28, 2009)

PHOTOGRAPH 0O2: Looking southwest along the Kam River from the northern limit of

Airport Road. The Orange Partial Alternate Route structure would be some 850 m west of this
point. Steeply sloping exposed rock on the southern river bank. Approximate station 36+500
(October 28, 2009)
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Alternate Route Foundation Assessment (Former Memorandum No. 09TFO07A-1)

Highway 11/17, Kakabeka Falls Westerly 40 km to Shabaqua Corners PﬁB
GWP 6054-03-00, Index No.: 021FAR (/
PML Ref.: 09TFO07A, May 2011

PHOTOGRAPH YS1: Looking northeast along the Oskondaga River from the east shoulder of
the Highway 11/17 bridge. Cobbles and boulders noted within and along the banks of the
Oskondaga River. Approximate station 7+900 (October 26, 2009)

PHOTOGRAPH YS2: Looking south/ southeast across a swamp, from the guardrail on the south

side of Highway 11/17. This swamp and wetland portion on the Yellow South Alternate Route is
about 300 m in length and is on average about 150 m wide. This swamp is adjacent to the
Fourway Community School. Approximate station 18+500 (October 26, 2009)
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Alternate Route Foundation Assessment (Former Memorandum No. 09TF007A-1)

Highway 11/17, Kakabeka Falls Westerly 40 km to Shabaqua Corners PﬁB
GWP 6054-03-00, Index No.: 021FAR (/
PML Ref.: 09TFO07A, May 2011

PHOTOGRAPH YS3: Looking northeast from the east bank of the Shebandowan River. The
Yellow South Alternate Route structure would be approximately at this point. Exposed rock was
noted at various points along both sides of the river bank. Approximate station 21+250 (October
29, 2009)

PHOTOGRAPH YS4: Looking south from the south side of Wiljala Drive, about 150 m west of

Highway 11/17. This swamp and wetland portion on the Yellow North and Yellow South Alternate
Routes is about 600 m in length and about 100 m in width. Approximate station 27+500 (October
27, 2009)
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Alternate Route Foundation Assessment (Former Memorandum No. 09TF007A-1)
Highway 11/17, Kakabeka Falls Westerly 40 km to Shabaqua Corners

GWP 6054-03-00, Index No.: 021FAR

PML Ref.: 09TFO07A, May 2011
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PHOTOGRAPH YS5: Looking northwest from Mokomon Road, about 100 m west of

Highway 11/17. A cohesive soil slope failure is shown. Note the upper fallen trees. Approximate
station 31+750 (October 27, 2009)

Y

PHOTOGRAPH YS6: Looking northwest from the west shoulder of Highway 11/17 about 900 m

north of Lundstrom Road. Flat terrain with swamp and wetland areas are noted on both sides of
the highway. This swamp and wetland portion on the Yellow South Alternate Route is about
800 m in length and about 250 m in width. Approximate station 34+000 (October 28, 2009)
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Alternate Route Foundation Assessment (Former Memorandum No. 09TF007A-1)

Highway 11/17, Kakabeka Falls Westerly 40 km to Shabaqua Corners PW
GWP 6054-03-00, Index No.: 021FAR (/
PML Ref.: 09TFO07A, May 2011

PHOTOGRAPH R1: Looking southeast from the base of a hydro tower, about 100 m south of
Highway 11/17 and 350 m east of Shabaqua Road. The HCL — Hacquoil Construction Limited
gravel pit is in the far right background. Approximate station 9+300 (October 29, 2009)

PHOTOGRAPH R2: Looking southeast at the HCL — Hacquoil Construction Limited gravel pit.

The Red Alternate Route is approximately 100 m beyond this point. Mr. M. Narduzzi standing to
the left is on cohesive soils at the base of the pit. Approximate station 10+000 (October 29, 2009)
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Alternate Route Foundation Assessment (Former Memorandum No. 09TF007A-1)

Highway 11/17, Kakabeka Falls Westerly 40 km to Shabaqua Corners PﬁB
GWP 6054-03-00, Index No.: 021FAR (/
PML Ref.: 09TFO07A, May 2011

PHOTOGRAPH R3: Looking southeast from the east side of Tienhaara Road. The hydro

corridor runs parallel with the road. Rock outcrops noted within the road and swamp and wetland
areas are running parallel to the road at some 250 m east of the proposed route. Approximate
station 27+500 (October 27, 2009)

PHOTOGRAPH R4: Looking west from the east side of Enders Road. The hydro corridor
crosses the road at this point. Rock outcrops noted about 200 south on Enders Road. Large
swamp and wetland areas extend to the west and east of this point on the proposed route.
Approximate station 30+500 (October 27, 2009)

Appendix C, Page 13 of 16



Alternate Route Foundation Assessment (Former Memorandum No. 09TF007A-1)

Highway 11/17, Kakabeka Falls Westerly 40 km to Shabaqua Corners PW
GWP 6054-03-00, Index No.: 021FAR (_/
PML Ref.: 09TFO07A, May 2011
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PHOTOGRAPH R5: Looking east from the west guardrail of Highway 11/17, about 80 m north of
Pifer Road. The CN rail bridge and Kam River in the background. Approximate station 36+750
(October 28, 2009)

PHOTOGRAPH G1: Looking southeast from the south bank of the Shebandowan River. The

Green Partial Alternate Route structure is approximately 350 m further southeast from this point.
Exposed rock was noted at various points along both sides of the river bank. Approximate
station 22+500 (October 29, 2009)
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Alternate Route Foundation Assessment (Former Memorandum No. 09TF007A-1)
Highway 11/17, Kakabeka Falls Westerly 40 km to Shabaqua Corners /B

GWP 6054-03-00, Index No.: 021FAR w

PML Ref.: 09TF007A, May 2011

PHOTOGRAPH G2: Looking northwest from Wolfe Road. The Green Partial Alternate Route is

about 190 m to the west. A large swamp and wetland area is noted to the west of Wolfe Road
about 200 m in length and 100 m in width. The swamp extends to some 50 m east of the route.
Approximate station 28+000 (October 27, 2006)

PHOTOGRAPH G3: Looking north from the western limit of Oikonen Road. Possible sand and
gravel borrow pit shown in this photograph measuring some 100 m in length and 40 m in width.
Approximate station 30+200 (October 27, 2009)
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Alternate Route Foundation Assessment (Former Memorandum No. 09TF007A-1)

Highway 11/17, Kakabeka Falls Westerly 40 km to Shabaqua Corners PW
GWP 6054-03-00, Index No.: 021FAR (/
PML Ref.: 09TFO07A, May 2011

PHOTOGRAPH DG1: Looking southeast from the northwest limit of Wolfe Road. The open area
shown here was possibly cleared for development. A single dwelling was noted further west. This
area drains into swamp shown in Photograph G2. Approximate station 27+600 (October June
28, 2006)

PHOTOGRAPH DG2: Looking south from Mokomon Road, about 2.3 km west of Highway 11/17.

Bedrock outcrops noted along Mokomon Road at this point with agricultural land use and gently
sloping terrain. Approximate station 31+200 (October 27, 2009)
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