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February 7, 2011

Ms. Bonnie Konzelman, P.Eng.

The City of Winnipeg

Planning, Property & Development Department
Municipal Accommodations Division

3" Floor — 65 Garry Street

Winnipeg, Manitoba

R3C 4K4

Dear Bonnie:

Project No: 60146003 (4)
Regarding: Public Works East Yards — Geotechnical investigation

This report presents the findings of a geotechnical site investigation undertaken by AECOM Canada
Ltd. (AECOM) for the proposed development of the City of Winnipeg's Public Works East Yards. The
site is situated on the south side of Thomas Avenue, between Chester Street and Keenleyside Street,
as shown on Figure 01. The site development is at the conceptual stage, but it is expected to inciude
several structures, surface parking, stormwater retention, material storage areas and other facilities.

The City of Winnipeg plans to adopt a design-build approach for the proposed development. The
purpose of the site investigation is to provide general information for the subsurface conditions at the
site. This report is provided for information purposes only. Additional site investigation and materials
testing by the design-build team will likely be required to complete the design and the construction of
the proposed facilities.

SITE INVESTIGATION

The subsurface investigation involved two separate components. The first component invoived the
installation of five (5) soil vapour monitoring wells (MW10-01 to MW 10-05) on November 9, 2011.
The second component involved the drilling of two (2) large diameter (350 mm) test holes to auger
refusal (TH11-06 and TH11-07). The vapour monitoring wells were installed by Maple Leaf Drilling
Ltd. These wells were installed to depths between 1.5 and 2.1 m in 125 mm test holes. The wells
have been monitored for methane gas concentrations. The installation and monitoring results of the
vapour monitoring wells are discussed in AECOM's report “Geotechnical investigation — Methane
Gas Monitoring” dated February 7, 2011.

The large diameter test holes were drilled by Subterranean (Manitoba) Ltd. on January 25, 2011. The
UTM co-ordinate test holes were located using a hand-held GPS unit. The test holes (TH11-06 and
TH11-07) and monitoring well (MW 10-01 to MW 10-05) locations are shown on Figure 01.

Geotechnical sampling included the collection of disturbed samples from auger cuttings, and
relatively undisturbed samples from Shelby tubes. The samples were visually examined and tested in
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AECOM’s Material Testing Laboratory in Winnipeg. Laboratory tests included determination of
moisture contents, density, and undrained shear strength.

Detailed test hole logs have been prepared for each test hole (Appendix A) to record the description
and relative position of the soil strata, the location of the samples, and laboratory test results.

The foliowing are descriptions of the subsurface conditions gathered from both components of the
site investigation.

Subsurface Conditions
The stratigraphic layers encountered at the site included:

- Fill

- Organics/Topsoil
- Clay and Silt

- Silt

- Clay

- Till

A detailed description of the soil units is provided below:

Fill

Fill, 2.7 m thick, was encountered at the locations of TH11-06 and TH11-07. At MW10-05, the fill
strata was 0.9 m thick, and at all other monitoring well locations, the drilling was advanced to depths
between 1.5 and 2.3 m and terminated in the fill. The composition and the properties of the fill are
highly variable. Several material types were identified in the fill material, including, but not limited to:

- Light brown sandy silt, with some gravel
- Intermediate to high plasticity silty clay
- Rubbled concrete

- Re-bar

- Bricks

- Rubbled asphalt pavement

- Organics

Some of these materials were identified visually at the ground surface. The small sampling volumes
of the augers and large spacing between test holes do not allow for truly representative sampling of
this type of heterogeneous material. It is also not possible to delineate the distribution or the
proportion of individual material types. The fill was generally moist to wet and seepage was
observed from the fiii at the locations of MW 10-02, TH11-06 and TH11-07. Where clay is
encountered in the fill, the consistency ranged from very soft to stiff. Although very soft conditions
were not identified at the exact test hole locations, a rubber tired loader sank to the axles due to soft
surface conditions.
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Orqanics and Topsoil

A layer of topsoil and organics less than 0.3 m thick was encountered below the fill in TH11-06 and
TH11-07. The top of this layer was interpreted to be the interface between the fills and native soils.
There was grass found along this interface, suggesting that fill may have been placed directly on the
existing ground surface without any stripping or surface preparation.

Clay and Silt
A layer of grey clay and silt with trace sand was encountered immediately below the topsoil layer in

both TH11-06 (1.1 m thick) and TH11-07 (0.8 m thick). The soil was generally moist, stiff and of
intermediate plasticity.

Silt
A layer of light brown silt was encountered at MW09-05 and TH11-06 at depths of 0.9 m and 4 m,
respectively. The silt was generally loose and moist to wet. Sloughing was observed in the silt layer.

At the location of MW 10-05, no topsoil or native clay layers were identified above the silt layer.

Clay
A thick deposit of glaciolacustrine silty clay unit was encountered in TH11-06 and TH11-07 at a depth

of 8.7 and 5.2 m, respectively. The clay was brown, and turned to grey with depth. The clay was
moist and stiff but becoming firm to soft with increasing depth. The moisture content ranged from 43
to 60 percent. The undrained shear strength of three Shelby tube samples was measured to be
between 37 and 40 kPa (based on unconfined compressive strength tests).

Till

Generally the till was sandy and contains some cobbles and some boulders in a silt matrix.
Representative samples of the till deposit could not be retrieved because of some challenges with
retaining the soii on the auger, and the fact that auger refused near the top of the till layer. It is
unclear whether auger refusal was caused by boulders, bedrock, or very dense till.

Groundwater Conditions

Seepage was observed at MW10-02, TH11-06 and TH11-07 at depths shallower than 3 m. Seepage
should be anticipated at all locations in the fill and/or the native silt layers. Surface water was
observed at several areas across the site during the November 2010 site investigation. The drainage
swale parallel to Thomas Avenue contained water at the time of the November 2010 site work. No
piezometers have been installed at the site at this time. The soil vapour monitoring wells have been
installed above the phreatic surface by design, and are not meant for monitoring groundwater levels,

Discussions
The highly variable and uncontrolled fill overlying most of the site presents an important
consideration for site development. Because of the heterogeneous nature of the fill, and the limited

number of test holes, the information in this report should not be used to make generalizations
regarding the condition and nature of the fill.
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During the site investigations in November 2010, and January 2011, equipment had difficulty fraveling
around the site because of soft ground conditions. However, there are some spots firm enough to be
able to support vehicles and construction equipment. A tire mounted drill rig, a 4-wheel drive truck
and front end loaders all got stuck at various times in either November 2010 or January 2011
because of soft ground conditions. The soft conditions may be exasperated by the wet conditions
and high groundwater levels in the fall and winter of 2010-2011. The uncontrolled fill should not be
relied upon to provide a competent bearing layer for engineered structures (road base, parking lots,
building foundations, etc.).

The many partially buried pieces of rubble, and the uneven ground surface also make driving over the
surface risky. The buried rubble will also present some challenges for ground preparation and ground
improvements. Because of the variable nature of the fill, the high groundwater levels, and the
presence of non-soil materiais in the fill and wet silt layer, excavations are expected to present
construction difficulties. Temporary shoring, flat slopes, groundwater control and construction
dewatering will likely be required to protect excavation sides.

The site investigation completed by AECOM is limited in scope, further investigation will likely be
required to support design development.

Sincerely,
AECOM Canada Ltd. Reviewed By:
-/
(ﬁ i;’j/f)(:,i Vo /715\/‘“”/ <
/, Kendall Thiessen, P.Eng. Faris Khalil, P.Eng—"
Zgg/Gxeotechnical Engineer Manager, Geotechnical Engineering
KT:dh
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AECOM Canada Ltd.
GENERAL STATEMENT

NORMAL VARIABILITY OF SUBSURFACE CONDITIONS

The scope of the investigation presented herein is limited to an investigation of the
subsurface conditions as to suitability for the proposed project. This report has been prepared
to aid in the evaluation of the site and to assist the engineer in the design of the facilities. Our
description of the project represents our understanding of the significant aspects of the
project relevant to the design and construction of earth work, foundations and similar. In the
event of any changes in the basic design or location of the structures as outlined in this report
or plan, we should be given the opportunity to review the changes and to modify or reaffirm in
writing the conclusions and recommendations of this report.

The analysis and recommendations presented in this report are based on the data obtained
from the borings and test pit excavations made at the locations indicated on the site plans
and from other information discussed herein. This report is based on the assumption that the
subsurface conditions everywhere are not significantly different from those disclosed by the
borings and excavations. However, variations in soil conditions may exist between the
excavations and, also, general groundwater levels and conditions may fluctuate from time to
time. The nature and extent of the variations may not become evident until construction. If
subsurface conditions differ from those encountered in the exploratory borings and
excavations, are observed or encountered during construction, or appear to be present
beneath or beyond excavations, we should be advised at once so that we can observe and
review these conditions and reconsider our recommendations where necessary.

Since it is possible for conditions to vary from those assumed in the analysis and upon which
" our conclusions and recommendations are based, a contingency fund should be included in
the construction budget to allow for the possibility of variations which may result in
modification of the design and construction procedures.

In order to cbserve compliance with the design concepts, specifications or recommendations
and to allow design changes in the event that subsurface conditions differ from those
anticipated, we recommend that all construction operations dealing with earth work and the
foundations be observed by an experienced soils engineer. We can be retained to provide
these services for you during construction. In addition, we can be retained to review the plans
and specifications that have been prepared to check for substantial conformance with the
conclusions and recommendations contained in our report.



EXPLANATION OF FIELD & LABORATORY TEST DATA
Laboratory Classification Criteria
Description UL?A uscs
P J Classification
Symbols Fines L.
o Grading Plasticity Notes
(%}
Well graded gravels,
CLEAN sandy gravels, with littie :\ h‘?ﬁ GW 0-5 ; S% > j .
GRAVELS or no fines AN ¢
GRAVELS | (Litleorno | poorly graded gravels, ; Not satisfying
(More than fines) sandy gravels, with litle | |\ GP 0-5 oW
50% of or no fines ) requirements Dual symbols if 5-
] co?rse ] Atterberg limits 12% fines.
raction 0 Siity gravels, silty sandy w1 Dual symbols if
w | gravel DIRTY Y gravels &M > 12 below "A”line | zp5ve “A” line and
5| size) GRAVELS or We<4
171 (With some ey 4<\Wp<?
8 fines) Clayey gravels, clayey % cc >12 A:éi?: r%hmt: F
g sandy gravels or We<7
& Well graded sands, o]
w CLEAN | gravelly sands, with lttle % %1 SW 0-5 Cy>6 C. = Dy
4 iohg! 1<Cc<3 u
& SANDS or no fines Dy
< N
3 (Litteorno | poorly graded sand Not satisfyi 2
SANDS y gra sands, [®) ot satisfying
©| Morethan | M%) | gravelly sands, withiittle | |, 05 sp 05 sw C, _(.%
50% of or no fines . requirements Dlo xD 0
coarse . Atterberg limits
fraction of Sity sands, o SM >12 below “A” line
sand size) SDA':E; sand-silt mixtures Ny of We<d
(With some Atterberg limits
fines) Clayey sands, sC >12 above A’ line
sand-clay mixtures or We<7
SILTS inorganic silts, silty or
(Below ‘A’ W, <50 clayey fine sands, with ML
line slight plasticity
negligible | e silts of high —_—
organic W50 norganic silts of hig ] MH
content) v plasticity L
tnorganic clays, silty 7
] W,<30 clays, sandy clays of // cL
8 CLAYS low plasticity, lean clays 4
g (Ab:i’:: A fnorganic clays and siity | 177 Classification is
Z | oiaple | 30<W.<50 clays of medium /i/ c Based upon
2 giigio plasticity 2 Plasticity Chart
% org?m?)
wm | conten " . y
Inorganic clays of high
z
£ W>50 plasticity, fat clays // cH
) Organic silts and
ORGANIC W, <50 organic silty clays of low oL
SILTS & iastici
p ty
CLAYS
(Below ‘A’ Organic clays of high /]
line) W,>50 plasticity s OH
Peat and other highly M Von Post Strong colour or odour, and often
HIGHLY ORGAINIC SOILS organic soils VA Pt Classification Limit fibrous texture
18
. Asphalt a0 THH
l' 1i oo Bedrock -
‘ a ok
L. Concrete ij",‘ (Undifferentiated) A:COM
Fil LLL Bedrock
LLLL (Limestone)

When the above classification term

visually estimated and not measured.

s are used in this report or test hole logs, the designated fractions may be




DEFINING RANGES OF
SEWNE SIZE (mm) PERCENTAGE BY WEIGHT
= /’ FRACTION OF MINOR COMPONENTS
/ Passing Retained Percent Identifier
Plasticity chart for solid fraction with \ Coarse 78 18
0 particies smaller than 425 im P \ Gravel Fine 19 275 35-50 and
A" Line Coarse 4.75 200 m o
: sand [ Medum | _2.00 0.425 20-35 yror'ey”
§ . " Fine 0.425 0.075 10-20 some
k Silt (non-plastic)
g [ A or Clay (plastic) <0.075 mm 1-10 trace
oL / oH
/ o+ * for example: gravelly, sandy clayey, silty
7 TN/ "
N | Definition of Oversize Material
S A COBBLES: 76mm to 300mm diameter
BOULDERS: >300mm diameter
LEGEND OF SYMBOLS

Laboratory and field tests are identified as follows:

Qu
Ty

pp
Ly
Fy

Y
SPT

DPPT

w

undrained shear strength (kPa) derived from unconfined compression testing.

undrained shear strength (kPa) measured using a torvane

undrained shear strength (kPa) measured using a pocket penetrometer.

undrained shear strength (kPa) measured using a lab vane.

undrained shear strength (kPa) measured using a field vane.

bulk unit weight (kN/m®>).

Standard Penetration Test. Recorded as number of blows (N) from a 63.5 kg hammer dropped 0.76 m (free

fall) which is required to drive a 51 mm ©.D. Raymond type

sampler 0.30 m into the soil.

Drive Point Pentrometer Test. Recorded as number of blows from a 63.5 kg hammer dropped 0.76 m (free faif)
which is required to drive a 50 mm drive point 0.30 m into the soil.

moisture content (W, We)

The undrained shear strength (Su) of a cohesive soil can be related to its consistency as follows:

Su (kPa) CONSISTENCY
<12 very soft
12-25 soft
25-50 medium or firm
50 - 100 stiff
100 ~ 200 very stiff
200 hard

The resistance (N) of a non-cohesive soil can be related to compactness condition as follows

N - BLOWS/0.30 m COMPACTNESS
0-4 very loose
4-10 loose
10 - 30 compact
30-50 dense
50 very dense




PROJECT: Public Works East Yards

| CLIENT: The City of Winnipeg

TESTHOLE NO: MW10-01

LOCATION: N 5,529,139.0 E 637,287.0

PROJECT NO.: 60146003

CONTRACTOR: Maple Leaf Drilling Ltd.

[ METHOD: B-24, 125 mm SS Augers.

ELEVATION (m):

SAMPLE TYPE B GraAB [TT}SHELBY TUBE

SPLIT SPOON

Edsuik

[/INO RECOVERY

[X]core

BACKFILL TYPE Il sENTONITE [ ] GRAVEL

[MstousH

FejGROUT

/| CUTTINGS

[]sanp

LOG OF TEST HOLE 2010 PWEY TEST HOLE LOGS.GPJ UMA WINN.GDT 2/7/11

SOIL DESCRIPTION

DEPTH (m)
usc
SOIL SYMBOL
SLOTTED
PIEZOMETER

SAMPLE TYPE
SAMPLE #

SPT (N)

PENETRATION TESTS

¥ Becker ¥

& Dynamic Cone ¢

& SPT (Standard Pen Test} &
{Blows/300mm)

4 20 40 &0 80 100

W Total Unit Wt IR

(kN/m

16 17 18 18 20 24

Plastic MC Liguid
200 40 T 60 "80 t0Q

UNDRAINED SHEAR STRENGTH

+ Torvane +
XaQux
I lab Vane 3
A Pocket Pen. &
@ Field Vane @&
kPa}

50 100 150 200

COMMENTS

DEPTH

(=]

SILT (Fill) - clayey, some sand, some gravel

i - mottled light brown with dark brown, moist, loose to
- compact

- low plasticity

. FiLL

":{ CLAY (Fill) - sitty, trace sand, trace gravel
4 - mottled grey and brown, moist, firm
-| - intermediate to high plasticity

FILL -gravel layer, wetat 1.5m

- greyish black below 1.5 m

3 END OF TEST HOLE AT 2.3 m IN CLAY FILL.

- 1. Seepage from gravel layer.

L 2. No sloughing observed.

3. installed 50 mm gas probe at 1.4 m, with 0.76 m
of screen. Complete with above ground cover.

3 Backfilled with sand to 0.51 m, and hydrated

- bentonite to ground surface.

.................................

.................................

.................................

.........................

LOGGED BY: Kendall Thiessen

COMPLETION DEPTH: 2.30m

REVIEWED BY: Faris Khali

COMPLETION DATE: 11/9/10

PROJECT ENGINEER: Kendall Thiessen

Page 1 of 1
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PROJECT: Public Works East Yards

| CLIENT: The City of Winnipeg

TESTHOLE NO: MW10-02

LOCATION: N 5,529,140.0 E 637,512.0

PROJECT NO.: 60146003

CONTRACTOR: Maple Leaf Drilling Ltd. | METHOD: B-24, 125 mm S8 Augers. ELEVATION (m):
SAMPLE TYPE B Gres [T]sHeLBY TUBE SPLIT SPOON EJsuLk [/Inorecovery  [IJcore
BACKFILL TYPE ilisENTONITE [JGRrAVEL [stousH fajGRroOUT [ cutTinGs []sanp
PENETRATION TESTS  [UNDRAINED SHEAR STRENGTH
X Becker X + Torvane +
o~ 5 o Fu 3{ ey < Dynamic Cone © % QU X
é @ t i == | & SPT (Standard Pen Tes) & T
g2 = g wl & = (Biows/300mm) [ Lab Vane 0 =
RIS SOIL DESCRIPTION S Z s p 2 4 60 8 100 ApocketPena COMMENTS 8
iv = oW 22w W Total Ui Wil , P
(&) Q = =30 (kNAmY) @ Field Vane @
b, o3 16 17 18 19 20 2 &Pa)
Plastic MC Liquid
20 40 &0 80 104 50 100 150 200
0 CLAY (Filt) - silty, trace sand, trace gravel - : : :
i - mottied light brown and grey, moist, firm to stiff
3 - intermediate plasticity
5 508
i Q-
i FILL R )
- :4' f :.‘ . &
-1 . ; . 1
: B
5 2
A
- A
: -wetat15m
i END OF TEST HOLE AT 1.5 m IN CLAY FILL.
1. Seepage at 1.5 m.
3 2. No slouging observed.
- 2. Installed 50 mm gas probe at 1.4 m. Complete
» with 1.0 m of screen, and above ground cover. 9]
Backfilled with hydrate bentonite to 1.4 m, sand to
i 0.40 m, and hydrated bentonite o ground surface.
3 3
5 S S St S AL S 4]
" :
COMPLETION DEPTH: 1.50m

A=COM

LOGGED BY: Kendall Thiessen

REVIEWED BY: Faris Kl

halil

COMPLETION DATE: 11/9/10

PROJECT ENGINEER:

Kendall Thiessen

Page 1 of 1




LOG OF TEST HOLE 2010 PWEY TEST HOLE LOGS.GPJ UMA WINN.GDT 2/7/11

PROJECT: Public Works East Yards

| CLIENT: The City of Winnipeg

TESTHOLE NO: Mw10-03

LOCATION: N 5,529,098.0 E 637,501.0

PROJECT NO.: 60146003

CONTRACTOR: Maple Leaf Drilling Ltd.

| METHOD: B-24, 125 mm SS Augers.

ELEVATION (m).

SAMPLE TYPE B Gres [TT]sHELBY TUBE

X sPLIT SPOON

EsuLk

[INO RECOVERY

[T]core

BACKFILL TYPE lcEnTONITE [ JGRAVEL

[MstoucH

fajGROUT

Fjcuttings

[]sanp

SOIL DESCRIPTION

DEPTH (m)
usc
SOIL SYMBOL
SLOTTED
PIEZOMETER

SAMPLE TYPE
SAMPLE #

SPT(N)

PENETRATION TESTS

¥ Becker ¥
< Dynamic Cone &
& SPT (Standard Pen Test) @
(Blows/300mm)
Y 20 40 60 80 100

W Total Unit Wt I
(kN/m)

16 17 18 16 20 2%

UNDRAINED SHEAR STRENGTH
+ Torvane +
Xaux
JtabVane 3
A Pocket Pen. &

@ Field Vane @

{kPa)

Plastic MC Liguid

50 100 150 200

COMMENTS

DEPTH

<

CLAY (Fill) - some sand, trace gravel
- - grey, moist, firm to stiff
- - intermediate plasticity

2 FiLL

- "CLAY AND SILT (Fill) - trace sand, trace gravel
-.| - mottled brown, moist, fim
- fow to intermediate plasticity

FiLL

TR

-wetat1.5m

/_Iey

END OF TEST HOLE AT 1.5 m IN CLAY FILL.

1. No sloughing observed.

3 2. No seepage observed.

- 3. Installed 50 mm gas probe at 1.4 m. Complete
with 0.76 m of screen, and above ground cover.
Backfilled with hydrated bentonite to 1.4 m, sand to
0.51 m, and hydrated bentonite to ground surface.

200 40 ™ 60 's0 10d

............................

.............................

.............................

.............................

.............................

—COM

LOGGED BY: Kendall Thigssen

COMPLETION DEPTH: 1.50m

REVIEWED BY: Faris Khalil

COMPLETION DATE: 11/9110

PROJECT ENGINEER:

Kendall Thiessen

Page 1 of 1




LOG OF TEST HOLE 2010 PWEY TEST HOLE LOGS.GPJ UMA WINN.GDT 2/7/11

PROJECT: Public Works East Yards

| CLIENT: The City of Winnipeg

TESTHOLE NO: MW10-04

LOCATION: N 5,529,096.0 E 637,648.0

PROJECT NO.: 60146003

CONTRACTOR: Maple Leaf Drilling Ltd. | METHOD: B-24, 125 mm SS Augers. ELEVATION (m):
SAMPLE TYPE Bcras MsHetBy TUBE  [X]SPLIT SPOON Esuik [/Inorecovery  [H]core
BACKFILL TYPE I sENTONITE [ JGRAVEL [} stoucH fsJerROUT CUTTINGS [Jsanp
PENETRATION TESTS ~ |UNDRAINED SHEAR STRENGTH
X Becker ¥ +7 +
i 5 o ﬁ E e bod Dyna:“cegone <& xogz';j
= g W 1w S | SPT (Standard Pen Test) & O Lab vane -+
Q PSS (Blows/300mm) ab Vane B
E 125 55 SOIL DESCRIPTION WE g h 2 © 9 ©6 ,eeena COMMENTS | &
w = S x| ® W Total Unit Wil _ P
[} [ = Z| v kN @ Field Vane &
175 o & 6 17 18 18 20 2 «Pa)
Plastic MC Liquid
20 40 60 80 100 50 100 150 200
0 CLAY (Fill) - trace to some sand, trace gravel oo : : :
3 - grey, moist, firm ]
- - intermediate to high plasticity E
| N ~
1 Ak 1
1 FILL i |
s 78 . 69 .
i T
L9 2
N END OF TEST HOLE AT 2.1 m IN CLAY FILL. E
1. No sloughing observed.
i 2. No seepage observed. )
1 3. Installed 50 mm gas probe at 1.5 m. Complete 1
L with 0.61 m of screen, and above ground cover. .
5 Backfilled with hydrated bentonite to 1.5 m, sand to ]
| 0.86 m, and hydrated bentonite to ground surface. |
3 3]
» BSOS SO SO D SUN SUUPR 4
i 5 . . . : i : }
- LOGGED BY: Kendall Thiessen COMPLETION DEPTH: 2.10m
A-=COM REVIEWED BY: Faris Khali COMPLETION DATE: 11/9/10
PROJECT ENGINEER: Kendall Thiessen Page 1 of 1
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PROJECT: Public Works East Yards

[ CLIENT: The City of Winnipeg

TESTHOLE NO: MW10-05

LOCATION: N 5528,974.0 E 637,524.0

PROJECT NO.: 60146003

CONTRACTOR: Maple Leaf Drilling Ltd.

| METHOD: B-24, 125 mm SS Augers.

ELEVATION (m):

SAMPLE TYPE BGras [MsHetey TuBe  DX]SPLIT SPOON EsuLk NORECOVERY  [J]coREe
BACKFILL TYPE Bl senNTONITE [ JGRrAVEL [I]sLouGH fsjerouT [Z]CuTTINGS [“]sanp
PENETRATION TESTS  |UNDRAINED SHEAR STRENGTH)
. X Becker ¥ + Torvane +
— S o % 'éf = Lol Dynarenicgone (o XOQU X
k=S @ 1wy | o | ®SPT (Standard Pen Test) & -+
T QS ES = (Blows/300mm) [ Lab Vane O] =
£ 8|%53  SOIL DESCRIPTION g T i PR A COMMENTS | &
i = l7aN <! » W Total Unit Wil ] =)
[=) [&] = Z| B (KN/m) @ Field Vane @
1] o Py 6 17 18 19 20 21 «Pa)
Plastic MC Liguid
20 40 80 80 104 50 100 150 200
0 CLAY (Fill) - silty, trace sand, trace gravel oo : : :
i -brown mottled, moist, firm ) b b L i
- - intermediate plasticity E
: F!LL ........................................................ :
- Bl -
-_1 o AP | | [T ]
1) -lightbrown, moist loose 1 b b bl
- “¥1. -low plasticity b
- NAE UTU AU SUUIT RUTU SOt SUPRPR SRR .
- RS . G612 .
i g R L |
ML FS 1777 5 1 A N R R AR AR AR AR
P L NT N N SN AN CETE SRTTEERE-REE SRS EERREE S SRR A 5]
[ L1 R TESTIOE R ST INNATNESTE 1 | | i ]
i 1. No sloughing observed. I S SN EEUE AU SUPRPR U i
2. No seepage observed.
- 3. Installed 50 mm gas probe at 1.7 m. Complete U S S SUU PO SR h
- with 0.76 m of screen, and above ground cover. .
i Backfilled with hydrate benfonite to 1.7 m, sandto | | | .o i
5 0.91 m, and hydrated bentonite to ground surface. |
3 3
15 SEAie FEK S HITH EHE SR S S o
] 5 : : : . : . ]
— LOGGED BY: Kendall Thiessen COMPLETION DEPTH: 2.10m
COM REVIEWED BY: Faris Khali COMPLETION DATE: 11/9/10
PROJECT ENGINEER: Kendall Thiessen Page 1 of 1




PROJECT: Public Works East Yards | CLIENT: The City of Winnipeg TESTHOLE NO: TH11-06

LOG OF TEST HOLE 2010 PWEY TEST HOLE LOGS.GPJ UMA WINN.GDT 2/7111

SILT (Till) - some sand, some gravel
- tight brown, moist

oy
~J

i

LOCATION: N5,529,111.0 £637,578.0 PROJECT NO.: 60146003
CONTRACTOR: Subterranean (MB) Ltd. | METHOD: Soiimec R208, 356 mm ELEVATION (m):
SAMPLE TYPE R [[[JsHELBY TUBE SPLIT SPOON E5BuLk [/InoRecovery  [[]core
PENETRATION TESTS  [UNDRAINED SHEAR STRENGTH
1 w * Becker X + Torvane +
— O [2 10 < Dynamic Cone © X QU X
E %3 E it} | S | ® SPT (Standard Pen Test) & O Lab Vane O -
3 = | = (Blows/300mm) ab Vane =
AR SOIL DESCRIPTION WIT E b 2 © © ©18 Apocerena COMMENTS | &
ol -} S| & 8 Total Unit Wt il ] o
o @] =W (kN/m®) @ Field Vane @
w2 (5] 16 17 i 18 18 20 21 (kPa)
Plastic MC Liquid
20 40 860 80 100 50 100 150 204
E 0 SILT (Fill} - clayey, some sand, trace gravel : H s : : : E
8 - mottled light brown to brown, moist E
§_1 Bl - low plasticity -G 13
== G4
2 CLAY (Fill) - silty, trace sand, trace gravel 23
2 FILL - mottled brown and grey, moist, firm = G5 3
3 or EE83 intermediate to high plasticity ' E
-3 "/ \ORGANICS -silty, black, moist, grass, roots, trace glass /1 3
3 a / CLAY and SILT- trace sand, trace organics, grey, moist, 3
= firm, intermediate plasticity }E 718 E
5—4 SILT - some clay 4 E
3 ML - mottled light brown and grey, moist to wet E
E 5 - low to no plasticity 5 3
g CLAY - silty 3
2 // - brown, moist, stiff - G17 E
=3 / - high plasticity 63
E - trace silt inclusions E
= - grey below 6.1 m 3
E7 % s G18 7
- % .
= / - G19 E
= % 95
E-10 % ]I 720 10
E 11| CH % 112
; " % = G 12 _E
: / - fim below 12.2m E
2_13 % - G2 13 _;
- 14 % 143
15 % 153
% = G23
- B 3
: vike
E A4 3
- 18 PRACTICAL AUGER REFUSAL AT 17.8 m IN SILT TILL. =
1. Seepage from fill and silt layers. Water level at 9.75 at E
end of drilling. 3
19 2. Sloughing of organic and silt layer. Test hole open to -

10.4 m at end of drilling.

3. No recovery below12.8 m because sample slides off
20 augers due to water in est hole.

4, Backfilled with auger cuttings.

IARARRAARTREARNARRL RERRALALL

Py
o

_
J

- -
[{e] [o53

o]
<

iy

COMPLETION DEPTH: 17.83m

A - COM REVIEWED BY: Faris Knall COMPLETION DATE: 1/25/11

PROJECT ENGINEER: Kendall Thiessen Page 1
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PROJECT: Public Works East Yards | CLIENT: The City of Winnipeg TESTHOLE NO: TH11-07

LOG OF TEST HOLE 2010 PWEY TEST HOLE LOGS.GPJ UMA WINN.GDT 2/7/11

LOCATION: N 5,529,023.0 E 637,457.0 PROJECT NO.: 60146003
CONTRACTOR: Subterranean (MB) Ld. | METHOD: Soilmec R208, 356 mm ELEVATION (m):
SAMPLE TYPE Bcres [[[JsHELBYTUBE  [X]SPLIT SPOON EJsuLk [Inorecovery  [f]core
PENETRATION TESTS  |UNDRAINED SHEAR STRENGTH
1 wi o D* Beckecﬁ% o -+ Torvane +
- Q. namic Cone
E é & - o |#SPT (szana‘ard Pen Test) & 5 i(f\t/) x 5 o+
2 =] = (Blows/300mm) ab Vane -
e SOIL DESCRIPTION WE g h 2 ® & o0 spcerna COMMENTS &
] — =l<! » B Total Unit Wil ) =]
(=] O = I RN/ @ Field Vane @
1951 & 6 47 18 18 20 24 Pa)
Plastic MC Liquid
E 0 SILT (Fill) - sandy, some gravel, light brown E
E FILL - moist, low fo no plasticity E
- - 24 E
F _ RUBBLE AGHPALT (Fill) - some clay, some silt, trace E
E FILL bricks, black, moist to wet 3
;“2 c CLAY and SILT (Fill) - some sand, some gravel, dark grey,  jmm{ G25 E
- FiLL moist to wet, stiff, intermediate plasticity 3
E OR 22 ; : 3
= \ ORGANICS (topsoil) - some sand, black, moist Vs 33
E cl // CLAY and SILT - trace sand, grey, moist, stiff, intermediate o 3
3 4. plasticity E
=4 / /| Ciav sty 43
3 / - brown, moist, stiff E
- - high plasticity E
» % - G2/ 53
N7 .
2 % ]I 28 3
7 / 73
g / ) = 29 E
E . / - becoming grey below 7.6 m 83
E-9 / - G30 93
5 / - firm beow 9.1 m 3
=10 | on / E
/  G31
=11 % 3
/ H T2
= %
N7
g / == G33 é
s ) E
x %
g e ( - some til inclusions below 16.1m 634 E
3 ‘ \SILT (Till) - some sand, some gravel, some cobbles G35 E
17 PRACTICAL AUGER REFUSAL AT 16.9 m IN SILT TILL. =
E Notes: E
- 1. Seepage from fill. Water leve! at 15.8 m at end of 3
- 18 drilling. E
- 2. Sloughing of fill between 2.1 and 2.9 m. Test hole open 3
3 to 16.1 m at end of drilling. 3
19 3. Backfilled with auger cuttings. =
=20 E
E 21 ; e 3
- LOGGED BY: Kendall Thiessen COMPLETION DEPTH: 16.90 m
AZCOM REVIEWED BY: Faris Khall COMPLETION DATE. 1/25/11
PROJECT ENGINEER: Kendall Thiessen Page 1




Appendix D2

Public Works East Yards — Methane Gas Monitoring
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A:COM QQ;E (c;:g: merce Drive

Winnipeg, MB, Canada R3P 0Y7
WWW.aecom.com

February 7, 2011

Ms. Bonnie Konzelman, P.Eng.

The City of Winnipeg

Planning, Property & Development Department
Municipal Accommodations Division

3" Floor, 65 Garry Street

Winnipeg, Manitoba

R3C 4K4

Dear Ms. Konzelman:

Project No: 60146003 (4.7)

Regarding: Public Works East Yards, Winnipeg, Manitoba
Methane Gas Monitoring

204 477 5381  tel
204 284 2040 fax

AECOM Canada Ltd. (AECOM) is pleased to submit our report on the above referenced project.
Should you require additional information, please contact Scott Chapman, M.Sc., P.Eng. directly at

(204) 928-8471.

Sincerely,
AECOM Canada Ltd.

RN s B T e

Ron Typliski, P.Eng.
Vice-President, Manitoba District
Canada West Region

SC:dh
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Ms. Bonnie Konzelman, P.Eng.

The City of Winnipeg
February 7, 2011

INTRODUCTION

The City of Winnipeg (COW) is planning to develop the property situated on the south side of Thomas
Avenue, between Chester Street and Keenleyside Street, in Winnipeg, Manitoba (the Site). The
subject property is to be used by the City of Winnipeg as the Public Works East Yards. AECOM
Canada Ltd. (AECOM) was retained by the City of Winnipeg to conduct a methane gas monitoring
program in conjunction with the geotechnical site investigation at the Site. The purpose of the
methane gas monitoring program was to establish background concentrations of methane gas in and
around the proposed building location and identify any potential hazards related to methane gas
concentrations present in soil vapour at the Site.

This letter report summarizes the methodology and results of the methane monitoring program
completed at the Site. The geotechnical site investigation is detailed in a separate report.

The Site was previously used as the Nairn Avenue landfill for demolition waste. The area of
investigation is focused on the central and western portions of the Site surrounding the potential
building locations, as shown on Figure 1.

BACKGROUND

Studies completed by Underwood and McLellan (UMA 1977) showed measureable levels of methane
gas in soil vapour monitoring wells installed and monitored for a brief period of time on the north side
of Thomas Avenue between Stapleton Street and Chester Street. Some of these vapour monitoring
wells produced gas concentrations in excess of 1% methane gas and one vapour monitoring well
(#15) showed concentrations as high as 23% methane gas (soil vapour monitoring well #15 was
located at the NW corner of Kent Street and Chester Street). The study concluded that refuse may
be scattered across the area in pockets and was difficult to locate.

Subsequent to the 1977 UMA Study, the COW installed methane monitoring wells on the south side
of Thomas Avenue in 1980. Monitoring records from COW vapour monitoring wells located near the
junctions of Thomas Avenue and Kent Street as well as Thomas Avenue and Keenleyside Street did
not indicate any detectable concentrations of methane from 1980 to as recently as 2008, suggesting
the methane source was located on the north side of Thomas Avenue. There was no visible
evidence of domestic organic waste material on the Site (south of Thomas Avenue) in the vicinity of
the proposed buildings during previous sub-surface investigations undertaken by UMA and KGS. The
investigations did indicate that there was a considerable amount of demolition waste (concrete,
asphalt, ash) present at various locations over the Site. However, investigations completed by UMA
in the mid 1970’s, indicated the presence of domestic waste in the vicinity of the snow dump area to
the east of the Site along with elevated landfill gas concentrations. Previous investigation also
indicated a small area of partially buried debris (metal, wood, glass, plastic, a refrigerator, vehicle
parts and carpet) was visible along a pond south of Thomas Avenue between Kent Street and
Keenleyside Street. This area was identified as a potential source of landfill (methane) gas. A
subsurface test pit investigation conducted by KGS in the immediate area south of the pond did not
encounter any similar waste material which may indicate that the waste is confined to an isolated
pocket which could be excavated as part of site development.
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Ms. Bonnie Konzelman, P.Eng.
The City of Winnipeg
February 7, 2011

SCOPE OF WORK

The scope of work for the methane monitoring portion of the geotechnical investigation consists of
engineering services to complete the following activities:

e Installation of five (5) soil vapour monitoring wells on the property in the vicinity of the proposed
building.

e Logging the soil stratigraphy encountered during each monitoring well installation.
e Methane monitoring of each soil vapour monitoring well.
e Preparation of a letter report summarizing all findings.

METHODOLOGY

The following sections present the methodology used for the methane gas monitoring. AECOM
conducted the installation of the soil vapour monitoring wells on November 9, 2010. Prior to the field
investigation, AECOM personnel obtained utility clearances from Manitoba Hydro, MTS Allstream,
Shaw Cable, TeraSpan Networks, CP Rail and a private utility locator. AECOM conducted the first
round of methane monitoring on December 21, 2010.

Soil Vapour Monitoring Well Installation

A total of seven (7) test holes were advanced at the Site, of which five (5) were completed as soil
vapour monitoring wells (MW10-01 through MW10-05) and two (2) were advanced as geotechnical
test holes. The test holes that were completed as soil vapour monitoring wells were advanced to a
maximum depth of 2.3 m (7.5 ft) below grade. The relative positions of the test holes and soil vapour
monitoring wells are shown on Figure 1. The placement of soil vapour monitoring wells was based on
the results of previous methane gas studies and the approximate building locations proposed in the
conceptual plan for the Public Works East Yards. The test holes were drilled by Maple Leaf Drilling
using a truck mounted B-24 rig with 125 mm diameter solid stem augers.

Screened pipe was used for the portion of the monitoring well within the vadose zone to allow
methane gas, if present, to enter the well. The perforated portion of the monitoring well was
approximately 0.8 m (2.5 ft) in length. The portion of the soil vapour monitoring well above the
screened interval was constructed using solid PVC pipe and extended to approximately 0.8 m (2.5 ft)
above grade. Each of the monitoring wells was completed with a screw-on top cap complete with a
guick-connect fitting to allow ease of vapour monitoring. The soil vapour monitoring wells are
accessed through an above ground metal cover. The test hole annulus surrounding the soil vapour
monitoring well was filled with silica sand from the bottom of the screened section to just above the
top of the screen to allow the passage of soil gases into the pipe. The remainder of the test hole
annulus was filled with hydrated bentonite to form a seal above the sand pack and thus prevent the
infiltration of atmospheric air into the soil vapour monitoring well. Details of the test hole
advancement and vapour monitoring well screened interval are summarized in the table below:

L-COW-2011-02-07-PWEY Methane Monitoring-60146003-FINAL.Docx
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February 7, 2011

Monitoring Well ID Depth of Test Hole | Screened Interval

(m BGS) (m BGS)
MW10-01 2.3 06-1.4
MW10-02 15 04-1.4
MW10-03 15 06-14
MW10-04 2.1 09-1.5
MW10-05 2.3 1.0-17

During test hole advancement, soil stratigraphy was logged. Graphical representations of each test
hole, the encountered strata, and the installed soil vapour monitoring wells are provided as test hole
logs in Appendix A.

Methane Monitoring Program

All five (5) of the soil vapour monitoring wells were included in the methane monitoring program.
When appropriate, the recommendations and best practices of the “Scoping Assessment of Soil
Vapour Monitoring Protocols for Evaluating Subsurface Vapour Intrusion into Indoor Air”, prepared for
the Canadian Council of Ministers of the Environment (2008), were incorporated into the development
of the methane monitoring program.

The soil gas readings were taken with a GEM 2000 Landfill Gas Monitor. The intake line of the GEM
2000 was fitted with a male quick connect to match the female quick connect fitting on the cap of the
soil vapour monitoring well. This allowed the GEM 2000 to be connected to the soil vapour
monitoring well without removing the cap and prevented the introduction of atmospheric air.
Readings from the GEM 2000 were reported as percent gas, which is the standard unit for describing
methane gas concentrations. Following installation, the soil vapour monitoring wells were allowed a
period of equilibration. To ensure monitoring of representative soil gas, each soil vapour monitoring
well was purged of approximately three (3) times the well volume using the GEM 2000, prior to
recording the final soil gas readings. Purging time was calculated using the average pump flow rate
of the GEM 2000 and the well volume of each soil vapour monitoring well. Soil gas readings were
taken once per minute during purging. Following purging, the final soil gas readings were recorded
and the GEM 2000 was disconnected from the soil vapour monitoring well. The GEM 2000 was
purged with atmospheric air for a minimum of thirty (30) seconds between each soil vapour
monitoring well to remove any residual soil gases within the intake line.

QUALITY ASSURANCE/QUALITY CONTROL PROGRAM
As outlined in the previous section, AECOM field personnel followed pre-defined field procedures for

quality control. These procedures ensured that representative samples were collected and that the
risk of cross-contamination was minimized.
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SELECTION OF APPLICABLE ENVIRONMENTAL QUALITY GUIDELINES

The City of Winnipeg developed its Standards and Guidelines for the Mitigation of Methane Gas at
Buildings and Utilities and Guidelines for Construction on Landfill Sites, as a result of the adoption of
the Methane Gas Policy by City Council. The aforementioned standards and guidelines designate
Zones of Concern (Control Zones) of 15 m, 45 m and 90 m from the boundary of an active or inactive
landfill within the City. Building Permits may be granted within these Zones of Concern provided that
there are no significant amounts of gas indicated by test results; or where tests indicate there are
significant amounts of gas, acceptable safety measures are incorporated. Although the City of
Winnipeg does not specifically define “significant” gas concentrations, it is common practice to
consider soil gas levels of 20% LEL (1% methane gas in air) or greater as significant for methane
gas. Current industry standards typically categorize methane gas levels of 0.01 to 0.1% methane gas
as requiring caution and 0 to 0.01% methane gas as trace amounts.

Under Section 14 of the Manitoba Waste Disposal Grounds Regulation 150/91, no dwelling may be
constructed on or within 400 m of an active or abandoned waste disposal ground without ministerial
approval.

For the purposes of this report, the methane gas monitoring results will be compared the
aforementioned industry standards to categorize the potential hazard.

RESULTS

Soil Stratigraphy

All five (5) of the test holes completed as soil vapour monitoring wells consisted of a layer of fill
material ranging in thickness from 0.9 m to the maximum depth investigated of 2.1 m. The fill layer
was typically clayey silt, silty clay or clay with trace quantities of sand and gravel. Generally, this
material was mottled brown in colour, moist, soft to firm, and ranged from low to high plasticity. The
fill material was noted to become wet at a depth of 1.4 to 1.5 m below ground. A layer of native silt
was encountered underlying the fill layer in test hole MW10-05 extending from a depth of 0.9 m to the
maximum depth of investigation of 2.1 m. The native silt was light brown in colour, moist, and loose
with low plasticity.

Methane Gas Concentrations

All methane gas readings recorded in each of the five (5) soil vapour monitoring wells were found to
be below the detection limit of the GEM 2000 Landfill Gas Monitor (< 0.1% gas). The results of the
methane monitoring are summarized in Tables 1 through 5.

DISCUSSION

All methane readings recorded were found to be below detection limits for each of the five (5) soll
vapour monitoring wells and, consequently, below the industry standard of 1% methane gas which
indicates hazardous or significant concentrations of methane gas. As such, no concerns with respect
to methane gas concentrations were identified in the investigate area during the methane monitoring
program.
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CONCLUSIONS AND RECOMMENDATIONS

Based on the work completed at the Site by AECOM, methane gas readings were found to be below
industry standards (< 0.1% gas) in all of the soil vapour monitoring wells installed at the Site. As
such, no concerns with respect to methane gas concentrations were identified during the methane

monitoring program.

As the results presented in this report were based on soil gas concentrations determined during one
(1) methane monitoring event in December 2010, it is recommended that additional methane
monitoring be conducted in spring and summer seasons to assess potential seasonal variability in soil
gas methane concentrations.

If you have any questions or concerns, please feel free to contact Scott Chapman, M.Sc¢., P.Eng. at
(204) 928-8471.

Sincerely,
AECOM Canada Lid.

Prepared by: Reviewed by:

Blair Robinson, E.I.T. Scott Chapman, M.Sc., P.Eng.
Environmental Engineer-In-Training Environmental Project Engineer
BR:dh

Encl.

S.D.
CHAPMAN )

Member
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Statement of Qualifications and Limitations

The attached Report (the “Report”) has been prepared by AECOM Canada Ltd. (“Consultant”) for the
benefit of the client (“Client”) in accordance with the agreement between Consultant and Client,
including the scope of work detailed therein (the “Agreement”).

The information, data, recommendations and conclusions contained in the Report (collectively, the
“Information”):

. is subject to the scope, schedule, and other constraints and limitations in the Agreement and
the qualifications contained in the Report (the “Limitations”)

. represents Consultant’s professional judgement in light of the Limitations and industry
standards for the preparation of similar reports

. may be based on information provided to Consultant which has not been independently
verified

. has not been updated since the date of issuance of the Report and its accuracy is limited to
the time period and circumstances in which it was collected, processed, made or issued

. must be read as a whole and sections thereof should not be read out of such context

. was prepared for the specific purposes described in the Report and the Agreement

. in the case of subsurface, environmental or geotechnical conditions, may be based on limited

testing and on the assumption that such conditions are uniform and not variable either
geographically or over time

Consultant shall be entitled to rely upon the accuracy and completeness of information that was
provided to it and has no obligation to update such information. Consultant accepts no responsibility for
any events or circumstances that may have occurred since the date on which the Report was prepared
and, in the case of subsurface, environmental or geotechnical conditions, is not responsible for any
variability in such conditions, geographically or over time.

Consultant agrees that the Report represents its professional judgement as described above and that
the Information has been prepared for the specific purpose and use described in the Report and the
Agreement, but Consultant makes no other representations, or any guarantees or warranties
whatsoever, whether express or implied, with respect to the Report, the Information or any part
thereof.

The Report is to be treated as confidential and may not be used or relied upon by third parties,
except:

. as agreed in writing by Consultant and Client
. as required by law
. for use by governmental reviewing agencies

Consultant accepts no responsibility, and denies any liability whatsoever, to parties other than Client
who may obtain access to the Report or the Information for any injury, loss or damage suffered by
such parties arising from their use of, reliance upon, or decisions or actions based on the Report or
any of the Information (“improper use of the Report”), except to the extent those parties have
obtained the prior written consent of Consultant to use and rely upon the Report and the Information.
Any damages arising from improper use of the Report or parts thereof shall be borne by the party
making such use.

This Statement of Qualifications and Limitations is attached to and forms part of the Report and any
use of the Report is subject to the terms hereof.
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PROJECT: Public Works East Yards

| CLIENT: The City of Winnipeg TESTHOLE NO: MW10-01

LOCATION: N 5,529,139.0 E 637,287.0

PROJECT NO.: 60146003

CONTRACTOR: Maple Leaf Drilling Ltd.

| METHOD: B-24, 125 mm SS Augers.| ELEVATION (m):

ENVIRONMENTAL (VAPOUR ONLY) 2010 PWEY TEST HOLE LOGS.GPJ UMA.GDT 2/7/11

SAMPLE TYPE W cres [[[]sHELBY TUBE ~ [X]SPLIT SPOON Hsuk [/Inorecovery  [[[]core
3 g

E |2 | i €

= T

E o SOIL DESCRIPTION =] COMMENTS | &

L = < L

a 3 <§: w ® Vapour Reading ® o

€ (ppm)
10100 1000
- 0 SILT (Fill) - clayey, some sand, some gravel E
- - light brown mottled with dark brown, moist, loose to compact i
- - low plasticity ]
[ CLAY (Fill) - silty, trace sand, trace gravel 1
—1 - grey-brown mottled, moist, firm 17
C - intermediate to high plasticity ]
E - gravel layer, wetat 1.5 m E
B - greyish black below 1.5 m ]
2 27
B END OF TEST HOLE AT 2.3 m IN CLAY FILL. ]
B 1. Seepage from gravel layer. h
- 2. No sloughing. ]
N 3. Installed 50 mm gas probe at 1.4 m, with 0.76 m of screen. Complete with above ground cover. ]
—3 0.74 m of stickup. Backfilled with sand to 0.51 m, and hydrated bentonite to ground surface. 3]
4 4
5 5
6 6
-7 7
-6 8-
-9 9-
C 10 OO SL UU DO D ]
- LOGGED BY: Kendall Thiessen COMPLETION DEPTH: 2.29m
A-COM REVIEWED BY: Faris Khali COMPLETION DATE: 11/9/110
PROJECT ENGINEER: Kendall Thiessen! Page 1 of 1




PROJECT: Public Works East Yards

| CLIENT: The City of Winnipeg

TESTHOLE NO: MW10-02

LOCATION: N 5,529,140.0 E 637,512.0

PROJECT NO.: 60146003

CONTRACTOR: Maple Leaf Drilling Ltd.

| METHOD: B-24, 125 mm SS Augers.| ELEVATION (m):

ENVIRONMENTAL (VAPOUR ONLY) 2010 PWEY TEST HOLE LOGS.GPJ UMA.GDT 2/7/11

SAMPLE TYPE W cres [[[]sHELBY TUBE ~ [X]SPLIT SPOON Hsuk [/Inorecovery  [[[]core
3 &

£ a2 S| = £

T |2 =l £

Rz SOIL DESCRIPTION ] COMMENTS | £

L = < L

a 3 <§: w ® Vapour Reading ® o

€ (ppm)
10100 1000
- 0 CLAY (Fill) - silty, trace sand, trace gravel : E
- - mottled light brown and grey, moist, firm to stiff ]
N - intermediate plasticity ]
-1 1
E \-wetat1.5m E
- END OF TEST HOLE AT 2.3 m IN CLAY FILL. B
) 1. Seepage at 1.5 m. 2
N 2. Installed 50 mm gas probe at 1.4 m. Complete with 1.0 m of screen, 0.4 m of riser, 0.74 m of ]
L above ground stickup, and metal stickup cover. Backfilled with hydrate bentonite to 1.4 m, sand to ]
R 0.40 m, and hydrated bentonite to ground surface. ]
-3 3
- 4
-5 5
6 6
-7 7
-8 8
-9 9
L 10 cetifeens O ]
- LOGGED BY: Kendall Thiessen COMPLETION DEPTH: 2.29m
A-COM REVIEWED BY: Faris Khali COMPLETION DATE: 11/9/10
PROJECT ENGINEER: Kendall Thiessen! Page 1 of 1




PROJECT: Public Works East Yards

| CLIENT: The City of Winnipeg

TESTHOLE NO: MW10-03

LOCATION: N 5,529,098.0 E 637,501.0

PROJECT NO.: 60146003

ENVIRONMENTAL (VAPOUR ONLY) 2010 PWEY TEST HOLE LOGS.GPJ UMA.GDT 2/7/11

CONTRACTOR: Maple Leaf Drilling Ltd. | METHOD: B-24, 125 mm SS Augers.| ELEVATION (m):
SAMPLE TYPE W cres [[[]sHELBY TUBE ~ [X]SPLIT SPOON Hsuk [/Inorecovery  [[[]core
3 g

E |2 | i €

= T

E o SOIL DESCRIPTION =] COMMENTS | &

L = S| < L

a |o | » ® Vapour Reading ® o

@ o (ppm)
10100 1000
- 0 CLAY (Fill) - some sand, trace gravel : : ]
- -grey ]
N - intermediate plasticity ]
: e :
N CLAY AND SILT (Fill) - trace sand, trace gravel ]
—1 - brown, mottled, moist, firm 17
N - low to intermediate plasticity ]
C 67 | ]
i \-wetat15m ]
- END OF TEST HOLE AT 2.3 m IN CLAY FILL. E
) 1. No water in hole. 2
N 2. No sloughing observed during drilling. ]
L 3. Not enough space to install gas probe. Moved 16 m south of original location for gas probe -
N installation. ]
- 4. Installed 50 mm gas probe at 1.4 m. Complete with 0.76 m of screen, 0.64 m of riser, 0.74 m of E
N above ground stickup, and stickup metal cover. Backfilled with hydrated bentonite to 1.4 m, sand to ]
[ 5 0.51 m, and hydrated bentonite to ground surface. 3
4 4
5 5
6 6
-7 7
-6 8-
-9 9-
:10 R REERIE] R R IR -5
- LOGGED BY: Kendall Thiessen COMPLETION DEPTH: 2.29m
A-COM REVIEWED BY: Faris Khali COMPLETION DATE: 11/9/110
PROJECT ENGINEER: Kendall Thiessen! Page 1 of 1




PROJECT: Public Works East Yards

| CLIENT: The City of Winnipeg TESTHOLE NO: MWA10-04

LOCATION: N 5,529,096.0 E 637,648.0

PROJECT NO.: 60146003

CONTRACTOR: Maple Leaf Drilling Ltd.

| METHOD: B-24, 125 mm SS Augers.| ELEVATION (m):

ENVIRONMENTAL (VAPOUR ONLY) 2010 PWEY TEST HOLE LOGS.GPJ UMA.GDT 2/7/11

SAMPLE TYPE W cres [[[]sHELBY TUBE ~ [X]SPLIT SPOON Hsuk [/Inorecovery  [[[]core
3 g

E |2 > = £

T |2 =l £

Rz SOIL DESCRIPTION ] COMMENTS | £

L = < L

a 3 <§: w ® Vapour Reading ® o

€ (ppm)
10100 1000
- 0 CLAY (Fill) - trace to some sand, trace gravel -
- - grey, moist, firm ]
- - high plasticity ]
1 1]
2 24
R END OF TEST HOLE AT 2.1 m IN CLAY FILL. ]
= 1. Installed 50 mm gas probe at 1.5 m. Complete with 0.61 m of screen, 0.91 m of riser, 0.74 m of g
- above ground stickup, and metal stickup cover. Backfilled with hydrated bentonite to 1.5 m, sand to ]
i 0.86 m, and hydrated bentonite to ground surface. b
3 37
4 47
5 5
6 6
-7 74
-6 8-
-9 9
L 10 T S 1 S ]
- LOGGED BY: Kendall Thiessen COMPLETION DEPTH: 2.29m
A_COM REVIEWED BY: Faris Khalil COMPLETION DATE: 11/9/10
PROJECT ENGINEER: Kendall Thiessen! Page 1 of 1




PROJECT: Public Works East Yards

| CLIENT: The City of Winnipeg

TESTHOLE NO: MW10-05

LOCATION: N 5,528,974.0 E 637,524.0

PROJECT NO.: 60146003

ENVIRONMENTAL (VAPOUR ONLY) 2010 PWEY TEST HOLE LOGS.GPJ UMA.GDT 2/7/11

CONTRACTOR: Maple Leaf Drilling Ltd. | METHOD: B-24, 125 mm SS Augers.| ELEVATION (m):
SAMPLE TYPE W cres [[[]sHELBY TUBE ~ [X]SPLIT SPOON Hsuk [/Inorecovery  [[[]core
3 g
E |2 | i €
-

E o SOIL DESCRIPTION =] COMMENTS | &

L = S| < L

a |o | » ® Vapour Reading ® o

@ o (ppm)
10100 1000
- 0 CLAY (Fill) - silty, trace sand, trace gravel : : E
B - moist, firm .
N - intermediate plasticity ]
L SILT (Native) 13
N - light brown, moist, loose ]
B - low plasticity -
-2 2
N END OF TEST HOLE AT 2.1 m IN NATIVE SILT. ]
= 1. Not enough space to install gas probe. Moved nearby for gas probe installation. -
- 2. Installed 50 mm gas probe at 1.7 m. Complete with 0.76 m of screen, 0.74 m stickup, and stickup ]
- metal cover. Backfilled with hydrate bentonite to 1.7 m, sand to 0.91 m, and hydrated bentonite to E
N ground surface. ]
3 37
4 47
-5 5
6 6
-7 7
-8 8
-9 9
:10 SN S S ]
- LOGGED BY: Kendall Thiessen COMPLETION DEPTH: 2.29 m
A-COM REVIEWED BY: Faris Khali COMPLETION DATE: 11/9/10
PROJECT ENGINEER: Kendall Thiessen! Page 1 of 1




PROJECT: Public Works East Yards

| CLIENT: The City of Winnipeg

TESTHOLE NO: TH11-06

LOCATION: N 5,529,111.0 E 637,578.0

PROJECT NO.: 60146003

CONTRACTOR: Subterranean (MB) Ltd.

| METHOD: Soilmec R208, 356 mm

ELEVATION (m):

ENVIRONMENTAL (VAPOUR ONLY) 2010 PWEY TEST HOLE LOGS.GPJ UMA.GDT 2/7/11

SAMPLE TYPE W cres [[[]sHELBY TUBE ~ [X]SPLIT SPOON Hsuk [/Inorecovery  [[[]core
3 g

E |2 | i €

T = T

Rz SOIL DESCRIPTION ] COMMENTS | £

L = < L

a 3 <§: w ® Vapour Reading ® o

€ (ppm)
10100 1000
E 0 SILT (Fill) - clayey, some sand, trace gravel : : 3
= - mottled light brown to brown, moist E
5_1 - low plasticity - G13 1 3
3 - G14 3
=2 CLAY (Fill) - silty, trace sand, trace gravel _ B 2
; - mottled brown and grey, moist, firm, medium to high plasticity i G15 ;
=) / ORGANICS - silty, black, moist, grass, roots, trace glass 33
3 // CLAY and SILT- trace sand, trace organics, grey, moist, firm, medium plasticity E
g E T16 3
4 SILT - some clay 43
= - mottled light brown and grey, moist to wet E
E - low to no plasticity E
F5 53
= CLAY - silty 3
3 / - brown, moist, stiff - G17 E
=6 / - high plasticity 63
= - trace silt inclusions E
= - grey below 6.1 m 3
7 % . G18 73
s / =
g / _— G19 E
-9 % 93
E-10 % ]I 20 103
2—1 1 % 1 _z
3 ” % - G21 1 E
; / - firm below 12.2 m ;
5—13 % - G2 13 _E
E14 % 143
;—15 % 15 —z
g / - G23 E
=16 / 16
5—17 R { Iy SILT (Till) - some sand, some gravel 17 _E
E OD 0% - light brown, moist E
E i E
—18 PRACTICAL AUGER REFUSAL AT 17.8 m IN SILT TILL. 183
g 1. Seepage from fill and silt layers. Water level at 9.75 at end of drilling. E
E 2. Sloughing of organic and silt layer. Test hole open to 10.4 m at end of drilling. E
=19 3. No recovery below12.8 m because sample slides off augers due to water in test hole. 19
3 4. Backfilled with auger cuttings. E
=20 203
E 01 : E
- LOGGED BY: Kendall Thiessen COMPLETION DEPTH: 17.83 m
A_COM REVIEWED BY: Faris Khalil COMPLETION DATE: 1/25/11
PROJECT ENGINEER: Kendall Thiessen! Page 1 of 1




PROJECT: Public Works East Yards

| CLIENT: The City of Winnipeg

TESTHOLE NO: TH11-07

LOCATION: N 5,529,023.0 E 637,457.0

PROJECT NO.: 60146003

CONTRACTOR: Subterranean (MB) Ltd.

| METHOD: Soilmec R208, 356 mm | ELEVATION (m):

ENVIRONMENTAL (VAPOUR ONLY) 2010 PWEY TEST HOLE LOGS.GPJ UMA.GDT 2/7/11

SAMPLE TYPE W cres [[[]sHELBY TUBE ~ [X]SPLIT SPOON Hsuk [/Inorecovery  [[[]core
3 &

E |2 | i €

T = T

K SOIL DESCRIPTION ] COMMENTS | &

L = <t L

a 3 <§: w ® Vapour Reading ® o

€ (ppm)
E 0 SILT (Fill) - sandy, some gravel, light brown 3
3 - moist, low to no plasticity E
» - G4 13
; RUBBLE ASHPALT (Fill) - some clay, some silt, trace bricks, black, moist to wet ;
é_z CLAY and SILT (Fill) - some sand, some gravel, dark grey, moist to wet, stiff, intermediate plasticity — mmm G25 Ess ZE
5_3 ORGANICS (topsoil) - some sand, black, moist 3 _E
3 Q CLAY and SILT - trace sand, grey, moist, stiff, intermediate to high plasticity e E
3 CLAY - silty 3
E 4 7 - brown, moist, stiff 4 E
E / - high plasticity i E
E — i 3
-5 % G217 53
s ) 63
g % ]I 1258 E
7 / 7
E / . - G29 3
E 5 / - becoming grey below 7.6 m e
= / - 30 |1 93
E / - firm beow 9.1 m 3
E-10 / 103
2 / - 31 |1k E
E-11 % : 113
=12 % 123
E / ]I a2 | E
= % g 133
E14 % 143
F / - G33 E
E15 / 153
5—16 % 16 —E
3 / - some till inclusions below 16.1 m G4 E
3 Mﬂ-\SILT (Till) - some sand, some gravel, some cobbles G35} E
E 17 PRACTICAL AUGER REFUSAL AT 16.8 m IN SILT TILL. 173
3 Notes: E
E 1. Seepage from fill. Water level at 15.8 m at end of drilling. E
18 2. Sloughing of fill between 2.1 and 2.9 m. Test hole open to 16.1 m at end of drilling. 18
3 3. Backfilled with auger cuttings. E
=19 193
=20 203
E 21 3 : E
- LOGGED BY: Kendall Thiessen COMPLETION DEPTH: 16.92m
A_COM REVIEWED BY: Faris Khalil COMPLETION DATE: 1/25/11
PROJECT ENGINEER: Kendall Thiessen! Page 1 of 1
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City of Winnipeg - Public Works East Yards

February 2011
Table 1. Methane Monitoring Results - MW10-01
Methane Other Soil Gases
Date Time CH, CH, CO, o, Balance
(mins) (%) (% LEL) (%) (%) (%)
12/21/10 0 0.0 0.0 0.0 21.0 79.0
12/21/10 1 0.0 0.0 0.0 21.1 78.9
12/21/10 2 0.0 0.0 0.0 21.2 78.8
12/21/10 3 0.0 0.0 0.0 21.3 78.7
12/21/10 4 0.0 0.0 0.0 21.4 78.6
12/21/10 5 0.0 0.0 0.0 215 78.5
12/21/10 6 0.0 0.0 0.0 21.6 78.4
12/21/10 7 0.0 0.0 0.0 21.6 78.4
12/21/10 8 0.0 0.0 0.0 21.6 78.4
12/21/10 9 0.0 0.0 0.0 21.7 78.3
12/21/10 10 0.0 0.0 0.0 21.7 78.3
12/21/10 11 0.0 0.0 0.0 21.7 78.3
12/21/10 12 0.0 0.0 0.0 21.7 78.3
12/21/10 13 0.0 0.0 0.0 21.7 78.3
12/21/10 14 0.0 0.0 0.0 21.7 78.3
12/21/10 15 0.0 0.0 0.0 21.7 78.3
12/21/10 16 0.0 0.0 0.0 21.7 78.3
12/21/10 17 0.0 0.0 0.0 21.7 78.3
12/21/10 18 0.0 0.0 0.0 21.7 78.3
12/21/10 19 0.0 0.0 0.0 21.7 78.3
12/21/10 20 0.0 0.0 0.0 21.7 78.3
12/21/10 21 0.0 0.0 0.0 21.7 78.3
12/21/10 22 0.0 0.0 0.0 21.6 78.4
12/21/10 23 0.0 0.0 0.0 21.6 78.4
12/21/10 24 0.0 0.0 0.0 21.6 78.4
12/21/10 25 0.0 0.0 0.0 21.6 78.4
12/21/10 26 0.0 0.0 0.0 21.6 78.4
12/21/10 27 0.0 0.0 0.0 21.6 78.4
12/21/10 28 0.0 0.0 0.0 215 78.5
Industry Standard Methane Gas Levels
Trace 0-0.01 - - - -
Cautious 0-0.1 - - - -
Hazardous/Significant 01-1 - - - -
XX Trace levels of Methane Gas
XX Cautious levels of Methane Gas
XX Hazardous/Signicant levels of Methane Gas

L-COW-2011-02-07-60146003 Methane Monitoring Results Tables.xIsx




City of Winnipeg - Public Works East Yards

February 2011
Table 2. Methane Monitoring Results - MW10-02
Methane Other Soil Gases
Date Time CH, CH, CO, o, Balance
(mins) (%) (% LEL) (%) (%) (%)
12/21/10 0 0.0 0.0 0.6 19.7 79.7
12/21/10 1 0.0 0.0 0.6 19.7 79.7
12/21/10 2 0.0 0.0 0.6 19.7 79.7
12/21/10 3 0.0 0.0 0.6 19.8 79.6
12/21/10 4 0.0 0.0 0.6 19.9 79.5
12/21/10 5 0.0 0.0 0.6 19.9 79.5
12/21/10 6 0.0 0.0 0.6 20.0 79.4
12/21/10 7 0.0 0.0 0.6 20.0 79.4
12/21/10 8 0.0 0.0 0.6 20.1 79.3
12/21/10 9 0.0 0.0 0.6 20.1 79.3
12/21/10 10 0.0 0.0 0.6 20.2 79.2
12/21/10 11 0.0 0.0 0.6 20.3 79.1
12/21/10 12 0.0 0.0 0.6 20.3 79.1
12/21/10 13 0.0 0.0 0.6 20.3 79.1
12/21/10 14 0.0 0.0 0.6 20.4 79.0
12/21/10 15 0.0 0.0 0.6 20.4 79.0
12/21/10 16 0.0 0.0 0.6 20.4 79.0
12/21/10 17 0.0 0.0 0.6 20.4 79.0
12/21/10 18 0.0 0.0 0.6 20.5 78.9
12/21/10 19 0.0 0.0 0.6 20.5 78.9
12/21/10 20 0.0 0.0 0.6 20.5 78.9
12/21/10 21 0.0 0.0 0.6 20.5 78.9
12/21/10 22 0.0 0.0 0.6 20.5 78.9
12/21/10 23 0.0 0.0 0.6 20.5 78.9
12/21/10 24 0.0 0.0 0.6 20.6 78.8
12/21/10 25 0.0 0.0 0.6 20.6 78.8
12/21/10 26 0.0 0.0 0.6 20.6 78.8
12/21/10 27 0.0 0.0 0.6 20.6 78.8
12/21/10 28 0.0 0.0 0.6 20.6 78.8
Industry Standard Methane Gas Levels
Trace 0-0.01 - - - -
Cautious 0-0.1 - - - -
Hazardous/Significant 01-1 - - - -
XX Trace levels of Methane Gas
XX Cautious levels of Methane Gas
XX Hazardous/Signicant levels of Methane Gas

L-COW-2011-02-07-60146003 Methane Monitoring Results Tables.xIsx




City of Winnipeg - Public Works East Yards

February 2011
Table 3. Methane Monitoring Results - MW10-03
Methane Other Soil Gases
Date Time CH, CH, CO, o, Balance
(mins) (%) (% LEL) (%) (%) (%)
12/21/10 0 0.0 0.0 1.1 12.8 86.1
12/21/10 1 0.0 0.0 1.1 13.0 85.9
12/21/10 2 0.0 0.0 1.1 13.4 85.5
12/21/10 3 0.0 0.0 1.0 14.0 85.0
12/21/10 4 0.0 0.0 1.0 14.1 84.9
12/21/10 5 0.0 0.0 0.9 14.5 84.6
12/21/10 6 0.0 0.0 0.9 14.5 84.6
12/21/10 7 0.0 0.0 0.9 15.0 84.1
12/21/10 8 0.0 0.0 0.9 15.1 84.0
12/21/10 9 0.0 0.0 0.9 15.2 83.9
12/21/10 10 0.0 0.0 0.8 15.5 83.7
12/21/10 11 0.0 0.0 0.9 15.4 83.7
12/21/10 12 0.0 0.0 0.8 15.6 83.6
12/21/10 13 0.0 0.0 0.8 15.9 83.3
12/21/10 14 0.0 0.0 0.8 15.8 83.4
12/21/10 15 0.0 0.0 0.8 16.0 83.2
12/21/10 16 0.0 0.0 0.8 16.0 83.2
12/21/10 17 0.0 0.0 0.8 16.0 83.2
12/21/10 18 0.0 0.0 0.8 16.3 82.9
12/21/10 19 0.0 0.0 0.8 16.4 82.8
12/21/10 20 0.0 0.0 0.8 16.6 82.6
12/21/10 21 0.0 0.0 0.8 16.6 82.6
12/21/10 22 0.0 0.0 0.7 16.7 82.6
12/21/10 23 0.0 0.0 0.7 16.8 82.5
12/21/10 24 0.0 0.0 0.7 17.0 82.3
12/21/10 25 0.0 0.0 0.7 16.8 82.5
12/21/10 26 0.0 0.0 0.8 16.6 82.6
12/21/10 27 0.0 0.0 0.8 16.9 82.3
12/21/10 28 0.0 0.0 0.8 16.9 82.3
Industry Standard Methane Gas Levels
Trace 0-0.01 - - - -
Cautious 0-0.1 - - - -
Hazardous/Significant 01-1 - - - -
XX Trace levels of Methane Gas
XX Cautious levels of Methane Gas
XX Hazardous/Signicant levels of Methane Gas
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City of Winnipeg - Public Works East Yards

February 2011
Table 4. Methane Monitoring Results - MW10-04
Methane Other Soil Gases
Date Time CH, CH, CO, O, Balance
(mins) (%) (% LEL) (%) (%) (%)
12/21/10 0 0.0 0.0 0.5 17.0 82.5
12/21/10 1 0.0 0.0 0.5 17.3 82.2
12/21/10 2 0.0 0.0 0.5 17.4 82.1
12/21/10 3 0.0 0.0 0.5 17.4 82.1
12/21/10 4 0.0 0.0 0.5 17.4 82.1
12/21/10 5 0.0 0.0 0.5 17.4 82.1
12/21/10 6 0.0 0.0 0.4 17.6 82.0
12/21/10 7 0.0 0.0 0.4 17.7 81.9
12/21/10 8 0.0 0.0 0.4 17.6 82.0
12/21/10 9 0.0 0.0 0.5 17.7 81.8
12/21/10 10 0.0 0.0 0.5 17.8 81.7
12/21/10 11 0.0 0.0 0.5 17.9 81.6
12/21/10 12 0.0 0.0 0.5 18.0 81.5
12/21/10 13 0.0 0.0 0.5 18.1 81.4
12/21/10 14 0.0 0.0 0.5 18.1 81.4
12/21/10 15 0.0 0.0 0.5 18.2 81.3
12/21/10 16 0.0 0.0 0.6 18.3 81.1
12/21/10 17 0.0 0.0 0.6 18.4 81.0
12/21/10 18 0.0 0.0 0.6 18.4 81.0
12/21/10 19 0.0 0.0 0.6 18.5 80.9
12/21/10 20 0.0 0.0 0.6 18.5 80.9
12/21/10 21 0.0 0.0 0.6 18.6 80.8
12/21/10 22 0.0 0.0 0.6 18.6 80.8
12/21/10 23 0.0 0.0 0.6 18.7 80.7
12/21/10 24 0.0 0.0 0.6 18.7 80.7
12/21/10 25 0.0 0.0 0.7 18.8 80.5
12/21/10 26 0.0 0.0 0.7 18.8 80.5
12/21/10 27 0.0 0.0 0.7 18.9 80.4
12/21/10 28 0.0 0.0 0.7 18.9 80.4
12/21/10 29 0.0 0.0 0.7 18.9 80.4
12/21/10 30 0.0 0.0 0.7 19.0 80.3
12/21/10 31 0.0 0.0 0.7 19.0 80.3
12/21/10 32 0.0 0.0 0.7 19.0 80.3
Industry Standard Methane Gas Levels
Trace 0-0.01 - - - -
Cautious 0-0.1 - - - -
Hazardous/Significant 01-1 - - - -
XX Trace levels of Methane Gas
XX Cautious levels of Methane Gas
XX Hazardous/Signicant levels of Methane Gas
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City of Winnipeg - Public Works East Yards

February 2011
Table 5. Methane Monitoring Results - MW10-05
Methane Other Soil Gases
Date Time CH, CH, CO, (O]} Balance
(mins) (%) (% LEL) (%) (%) (%)
12/21/10 0 0 0 0.2 20.7 79.1
12/21/10 1 0 0 0.1 20.8 79.1
12/21/10 2 0 0 0.1 20.9 79.0
12/21/10 3 0 0 0.1 20.9 79.0
12/21/10 4 0 0 0.1 21.0 78.9
12/21/10 5 0 0 0.1 21.1 78.8
12/21/10 6 0 0 0.1 21.1 78.8
12/21/10 7 0 0 0.1 21.2 78.7
12/21/10 8 0 0 0.1 21.2 78.7
12/21/10 9 0 0 0.1 21.3 78.6
12/21/10 10 0 0 0.1 21.3 78.6
12/21/10 11 0 0 0.1 21.3 78.6
12/21/10 12 0 0 0.1 21.3 78.6
12/21/10 13 0 0 0.1 21.4 78.5
12/21/10 14 0 0 0.1 21.4 78.5
12/21/10 15 0 0 0.1 21.4 78.5
12/21/10 16 0 0 0.1 21.4 78.5
12/21/10 17 0 0 0.1 21.4 78.5
12/21/10 18 0 0 0.1 21.3 78.6
12/21/10 19 0 0 0.1 21.3 78.6
12/21/10 20 0 0 0.1 21.3 78.6
12/21/10 21 0 0 0.1 21.3 78.6
12/21/10 22 0 0 0.1 21.3 78.6
12/21/10 23 0 0 0.1 21.3 78.6
12/21/10 24 0 0 0.2 21.2 78.6
12/21/10 25 0 0 0.2 21.2 78.6
12/21/10 26 0 0 0.1 21.2 78.7
12/21/10 27 0 0 0.1 21.2 78.7
12/21/10 28 0 0 0.1 21.2 78.7
12/21/10 29 0 0 0.1 21.2 78.7
12/21/10 30 0 0 0.1 21.2 78.7
12/21/10 31 0 0 0.1 21.2 78.7
12/21/10 32 0 0 0.1 21.2 78.7
12/21/10 33 0 0 0.1 21.2 78.7
12/21/10 34 0 0 0.1 21.2 78.7
12/21/10 35 0 0 0.2 21.2 78.6
Industry Standard Methane Gas Levels
Trace 0-0.01 - - - -
Cautious 0-0.1 - - - -
Hazardous/Significant 01-1 - - - -
XX Trace levels of Methane Gas
XX Cautious levels of Methane Gas
XX Hazardous/Signicant levels of Methane Gas
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Appendix D3

Public Works East Yards Relocation — Traffic Impact Assessment



City of Winnipeg

Public Works East Yards Relocation
Traffic Impact Assessment

Prepared by:

AECOM Canada Ltd.
200 — 2100 8™ Street East, Saskatoon, SK, Canada S7H 0V1
T 306.955.3300 F 306.955.0044 www.aecom.com

Project Number:

0265-386-06
). R
McCUTCHON
Date:
May 27, 2009

APEGhH]

Ceriificate of Authorization
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Statement of Qualifications and Limitations

©® 2009 AECOW CAMNADA LTD. OR CLIENT {IF COPYRIGHT ASSIGNED TO CLIENT). ALL RIGHTS RESERVED. THIS
DOCUMENT IS PROTECTED BY COPYRIGHT AND TRADE SECRET LAW AND MAY NOT BE REPRODUGCED 4 ANY MANNER,
EXCEPT BY CLIENT FOR ITS OWN USE, OR WITH THE VWRITTEN PERMISSIGN OF AECCM CAMADA LTD. OR CLIENT (iF
COPYRIGHT ASSIGHNED TO CLIENT).

The attached Report (the “Repori”) has been prepared by AECOW Canada Lid. (“Consuliani®) for the benefit of the client
(“Client”) in accordance with the agraement between Consultant and Client, including the scope of work detailed therein (the
“pgreement”).

The informaiion, datz, recommendations and conclusions contained in the Report:

» zre subject to the budgstary, time, scope, and other constraints and limitations in the Agreement and the
qualifications contained in the Report (the “Limitaiions”};

- represent Consultants’ professional judgsment in light of the Limitations and industry standards for the
preparation of similar reports;

- may be based on information provided to Consultant which has not been independently verified;

«  have not been updated since the date of issuance of the Report and their accuracy is limited to the time period and
circumstances in which they were collecied, processed, made or issued;

. must be read as a whole and seciions thereof should not be read out of such conte:xt;

« wers prepared for the specific purposes described in the Report and the Agresement;

« in fhe case of subsurface, environmantal or geotechnical conditions, may be hased on limited festing and on the
assumption that such condifions are uniform and niot variakle either geographicaily or ovar time.

Unless expressly stated to the contrary in the Report or the Agrsement, Consultani:

shall not be responsible for any events or circumstances that may have occurred since the date on whish the
Report was prapared or for any inaccuracies contained in information that was provided to Consutiant;

« makes no representations whatsogver with raspect to the Report or any part thersof, other than that the Report
represents Consultant’s professional judgsment &s dascribed above, and is intended only for the spscific purpose
described in the Report and the Agresmeni;

e in the case of subsurface, environmenial or geotechnical conditions, is not responsible for variability in such
conditions geographically or over {ima.

Except as required by law or otherwise agread by Consultant and Client, the Repori:

¢ is to be treated as confidential;
o may not be usad or relied upon by third parties.

£y use of this Report is subject to this Statement of Qualifications and Limitations. Any damages arising from imprepsr use
of the Report or parts thersof shall be borne by the party mazking such use.

This Statement of Qualifications and Limitations is attached to and forms part of the Report.
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T204.477.5381 F 204.284.2040 www.aecom.com

May 27, 2009 Project Number: 0265-386-06

City of Winnipeg

Civic Accommodations Division

Planning, Property and Development Department
3" Floor, 65 Garry Street

Winnipeg, Manitoba R3C 4K4

Attention: Ms. Bonnie Konzelman
Contract Coordinator

Dear Ms. Konzelman:

Re: Traffic Impact Assessment for Public Works East Yards Relocation

We are pleased to submit the final report for the City of Winnipeg Public Works East Yards Relocation
Traffic Impact Assessment (TIA).

The study was carried out under the direction of Mr. Nathan Gray, P.Eng., PTOE of our Saskatoon
office and reviewed by Mr. James R. McCutchon, P.Eng., Senior Transportation Engineer in our
Transportation Division.

The study has addressed the traffic impacts on key adjacent roadways due to the proposed relocation
of the Public Works East Yards to the lands south of Thomas Avenue and west of Panet Road in the
City of Winnipeg.

If we can be of any further assistance to you with regard to any aspect of this study or future work
related to the study, please do not hesitate to call.

Sincerely,
AECOM Canada Ltd.

James R. McCutchon, P.Eng.
Senior Transportation Engineer, Transportation
james.mccutchon@aecom.com

JRM:ejm

Encl.

cc; Mr. Nathan Gray - AECOM
Mr. Don Hester — AECOM
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Executive Summary

The City of Winnipeg is examining the feasibility of relocating the Public Works East Yards to the lands south
of Thomas Avenue and west of Panet Road. The potential site would allow for the amalgamation of
five different City Public Works Divisions in one complex. AECOM was commissioned to complete the Public
Works East Yards Relocation Traffic Impact Assessment (TIA) to determine the increase in traffic volumes
on key adjacent roadways.

As part of the study, the City of Winnipeg required a review of the signalized intersections on Nairn Avenue
between Lagimodiere Boulevard and Archibald Street, as well as the unsignalized intersections at
Foster Street and at Stapleton Street. The signalized intersection of Archibald Street and Mission Avenue, as
well as the unsignalized intersection of Mission Avenue and Panet Road, were also reviewed. Current and
five-year forecast corridor traffic operations were analyzed to measure the impact of site development.

The existing Nairn Avenue corridor and adjacent study intersections currently operate under congested
conditions during the peak periods of the typical weekday. Most intersections have movements operating at
a LOS C to LOS D, with severely constrained movements either operating at LOS E or failure.

The proposed site will generate a maximum of approximately 450 trips during the morning peak hour and
355 trips during the afternoon peak hour onto the City of Winnipeg road network. There are four
intersections along Nairn Avenue that can be utilized by site traffic, which minimizes the impact of the
additional traffic on the study intersections.

The results of the TIA indicate that the proposed site plan can be incorporated into the existing road network
with negligible impacts above the normal background growth rates on Nairn Avenue. A potential south
connection from Thomas Avenue to the adjacent Mission Street (via the Foster Street railway underpass)
was examined as a secondary access point and would likely provide minimal benefit to the key intersections
along Nairn Avenue, including at Watt Street and at Lagimodiere Boulevard.

It is recommended that the Public Yards East site be approved to develop at the proposed location based on
the review of traffic impacts. Further, the following items are recommended for consideration by the City of
Winnipeg in order to address concerns with existing conditions, and future operations as traffic continues to
increase along the Nairn Avenue corridor with or without site development.

o Further study to examine alternatives to provide additional capacity at Lagimodiere Boulevard and
Regent Avenue.

e Safety review at the intersection of Nairn Avenue and Watt Street to examine the westbound approach.

e Traffic signal timing along Nairn Avenue be monitored to ensure sufficient green time is provided to side
streets, where possible during the morning and afternoon peak hours.

e The intersection of Nairn Avenue and Stapleton Street be periodically monitored by the City of Winnipeg
to determine if and where the intersection ranks on the City’s list of potential traffic signalization
locations.
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1. Introduction

The City of Winnipeg is examining the feasibility of relocating the Public Works East Yards to the lands south
of Thomas Avenue and west of Panet Road. The potential site would allow for the amalgamation of
five different City Public Works Divisions in one complex. AECOM was commissioned to complete the Public
Works East Yards Relocation Traffic Impact Assessment (TIA) to determine the increase in traffic volumes
on key adjacent roadways.

As part of the study, the City of Winnipeg required a review of the signalized intersections on Nairn Avenue
between Lagimodiere Boulevard and Archibald Street, as well as the unsignalized intersections at Foster
Street and at Stapleton Street. The signalized intersection of Archibald Street and Mission Avenue, as well
as the unsignalized interseciton of Mission Avenue and Panet Road, are also to be included in the review.
Current and five-year forecast corridor traffic operations were analyzed using Synchro 7.0.

The Public Works East Yards Relocation TIA will identify traffic impacts resulting from the proposed
relocation and potential remedial measures to mitigate these impacts. Improvements may be a combination
of geometric, traffic control and signal timing modifications.
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2. Current Traffic Operations
2.1 Existing Traffic Volumes

The study area for the Public Works East Yards Relocation TIA is illustrated in Figure 1.

Figure 1. Site Context

Intersection traffic counts were completed along Nairn Avenue from Panet Road to Watt Street, as well as at
the intersections of Lagimodiere Boulevard and Regent Avenue, and Archibald Street and Mission Street
during a two-week period from March 3™ to March 12", 2009. The morning and afternoon peak hours of
operation are summarized in Figures 2 and 3, respectively.

Current corridor operations were examined within Synchro 7.0 by combining the morning and afternoon peak
hour traffic volumes with existing traffic signal timing plans. Being critical commuter arterials within the City
of Winnipeg, Nairn Avenue, Archibald Street and Lagimodiere Boulevard operate under heavily congested
conditions during the peak hours. Existing corridor operations are summarized for the morning peak hour
and for the afternoon peak hour in Table 1 and Table 2, respectively.

Definitions for level of service (LOS), volume to capacity ratios (v/c) and intersection capacity utilization (ICU)
are presented in Appendix B.
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Table1. Existing Morning Peak Hour Corridor Traffic Operations
Eastbound Westbound Northbound | Southbound
TS ERIR T T SR TR T B LT TH,  DERTA LTSI SRR

Lagimodiere Blvd & Regent Ave

Movement LOS D C A E D A D C A D C B
ViIC 032 052 042 077 014 | 064 035 034 | 053 055 0.36
Intersection LOS / ICU C/168%

Nairn Ave & Panet Rd

Movement LOS A B A A A C B D D A
ViC 0.19 0.28 039 046 0.12 0.1E 037 | 069 042 049
Intersection LOS / ICU B/59%

Nairn Ave & Stapleton St - Unsignalized

Movement LOS B A A A A A C C
ViC 004 034 018 | 0.08 063 0.32 0.03 0.03

ICULOS/ICU B/61%

Nairn Ave & Keenleyside St

Movement LOS A A A A C B D C
VviC 0.07 0.29 0.03 0.56 0.04 0.05 0.31 0.26
Intersection LOS / ICU Al73%

Nairn Ave & Kent St

Movement LOS A A A A D C Cc

Vv/IC 0.01 0.26 0.00 0.54 0.02 0.02 0.21
Intersection LOS / ICU A /60%

Nairn Ave & Chester St

Movement LOS A A A A ] C

VIC 0.02 0.25 0.01 0.53 0.06 0.13
Intersection LOS / ICU A/ 59%

Nairn Ave & Foster St - Unsignalized

Movement LOS B A A A A A E = C
VIC 003 035 018 | 0.03 067 0.34 0.09 0.09 0.13

ICULOS/ICU A/ 54%
Nairn Ave & Grey St
Movement LOS A A A A C B D
VIC 0.1 0.32 0.05 0.63 0.10 0.05 0.57
Intersection LOS / ICU A 165%

Nairn Ave & Watt St
Movement LOS D A C C A c D
VIC 0.72 0 012 | 068 042 047 | 045 0.9
Intersection LOS / ICU 9

Archibald St & Mission St
Movement LOS
VviC
Intersection LOS / ICU B/ 95%
Mission St & Panet Rd - Unsignalized

Movement LOS C A A A
VIC 0.25 0.14 0.14 0.27
ICULOS/ICU Al 54%
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Table 2.  Existing Afternoon Peak Hour Corridor Traffic Operations

Eastbound ] Westbound ' [ 'Northbound = | Southbound

‘ LT TR R T N LT R R S R T D TR HP T RT
Lagimodiere Blvd & Regent Ave
Movement LOS E F G E G
ViC 066 1.06 0.89 K]
Intersection LOS /ICU
Nairn Ave & Panet Rd
Movement LOS
ViC
Intersection LOS /ICU
Nairn Ave & Stapleton St - Unsignalized
Movement LOS B A A B A A C C C
VIiC 005 068 034 | 005 054 0.29 0.08 0.08 0.05
ICULOS/ICU B/61%
Nairn Ave & Keenleyside St .
Movement LOS B B A A D B D B
VIC 0.15 0.62 0.11 0.47 0.16 0.156 0.31 0.12
Intersection LOS /ICU B/ 74%
Nairn Ave & Kent St
Movement LOS A A A A D B D
VIC 0.08 0.54 0.02 0.44 0.11 0.07 0.27
Intersection LOS /ICU Al 70%
Nairn Ave & Chester St
Movement LOS A A A A D C
\Y/[e 0.06 0.57 0.04 0.44 0.46 0.14
Intersection LOS /ICU Al 58%
Nairn Ave & Foster St - Unsignalized
Movement LOS B A A B A A D D C
VIC 0.05 065 033 | 001 053 0.27 0.05 0.05 0.06
ICULOS/ICU B/59%
Nairn Ave & Grey St
Movement LOS A A A A D B D
VIC 0.17 0.55 0.07 0.47 0.32 0.14 0.57
Intersection LOS /ICU A/ 65%
Nairn Ave & Watt St
Movement LOS
VIC
Intersection LOS /ICU D /88%
Archibald St & Mission St
Movement LOS D A A
VIC 0.63 0.66 0.43
Intersection LOS /ICU B/64%
Mission St & Panet Rd - Unsignalized
Movement LOS D A A A
V/C 0.67 0.05 0.05 0.25
ICULOS/ICU B/64%

A E D B
0.45 [yl 0.77 0.75
E / 86%
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The Lagimodiere Boulevard and Regent Avenue intersection is identified to operate at an overall LOS C in
the morning peak hour with a LOS E for the westbound left-turn movement. All left-turn movements operate
at LOS E during the afternoon peak hour and the eastbound through movement exceeds available capacity,
causing it to fail. Several movements, as well as the overall intersection, exceed 80 percent capacity during
the afternoon peak hour, indicating inadequate ability to accommodate existing peak hour traffic demands.

Though the intersection of Nairn Avenue and Panet Road is identified at LOS E for the northbound through
movement during the morning peak hour, the overall intersection operates at LOS B with eastbound and
westbound movements identified at LOS A. The northbound throughs (LOS E) and southbound left-turns
(LOS F) are the critical movements during the afternoon peak hour and have an ICU exceeding 80 percent.

With the exception of the northbound movement at Stapleton Street which operates at LOS F, current
north/south traffic demands are adequately accommodated by the current signal phasing on Nairn Avenue
between Stapleton Street and Chester Street during the morning peak hour of operations. All north/south
movements along the same portion of Nairn Avenue are well-accommodated during the afternoon peak hour,
with LOS ranging from LOS B for through movements to LOS D for left-turn movements.

The intersections along Nairn Avenue at Foster Street and at Grey Street operate at LOS A during the
morning peak hour. However, the northbound through and left-turn movements at Foster Street operate at
LOS E during this time period. These intersections operate at LOS B and LOS A, respectively, with
northbound shared through and left turn movements operated at LOS D during the afternoon peak hour.

The intersection of Nairn Avenue and Watt Street is reaching the limit of available capacity during both the
morning and afternoon peak hours, with an ICU of 91 percent during the morning peak and 88 percent during
the afternoon peak. The eastbound and westbound approaches are the critical legs based on the anticipated
level of service during the morning and afternoon peak hours.

The intersection of Archibald Street and Mission Street operates at an ICU of 95 percent during the morning
peak, but has improved overall operation during the afternoon peak hour with an ICU of 64 percent. The
Mission Street and Panet Road intersection is identified to operate acceptably during both peak hours.

2.2 Five-Year Background Traffic Volumes

The five-year background traffic was estimated utilizing a 1.05 five-year growth rate from the Nairn overpass.
The resulting traffic growth was carried eastbound and westbound through the Nairn Avenue corridor to
Lagimodiere Avenue and is summarized in Figures 4 and 5 for the morning and afternoon peak hours.

The background traffic growth equates to 45 vph added to eastbound traffic and 85 vph added to westbound
traffic on Nairn Avenue during the morning peak hour. Similarly, 80 vph was added to eastbound traffic and
65 vph added to westbound traffic on Nairn Avenue during the afternoon peak hour. Some traffic was
assumed to also enter and exit along Nairn Avenue at the study intersections as other non-site development
continues during the five-year study timeframe. Five-year background corridor operations are summarized
for the morning peak hour and for the afternoon peak hour in Table 3 and Table 4, respectively.
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Table 3. Morning Peak Hour Five-Year Background Growth Traffic Operations

Eastbound | Westbound | Northbound || Southbound

HE R LT Rl TS R T TH AR,
Regent Ave & Lagimodiere Blvd

Movement LOS D C A D A D Cc A D D B
V/C 036 053 042 079 014 | 064 036 035 | 054 057 0.37

Intersection LOS / ICU C/70%
Nairn Ave & Panet Rd

Movement LOS A B A A A C B D D A
VIC 0.22 0.29 041 049 012 | 0.19 0.37 | 0.71 041 049

Intersection LOS / ICU B/61%
Nairn Ave & Stapleton St

Movement LOS B A A B A A D D
VIC 005 035 018 | 009 066 0.34 0.09 0.09

ICULOS/ICU C/65%
Nairn Ave & Keenleyside St
Movement LOS A A A A C B D C
VIC 0.09 0.31 0.03 0.60 0.08 0.07 0.33 0.29
Intersection LOS / ICU Al75%
Nairn Ave & Kent St
Movement LOS A A A A D & C
VIC 0.03 0.27 0.01 0.58 0.03 0.03 0.26
Intersection LOS / ICU A/63%
Nairn Ave & Chester St
Movement LOS A A A A C C
ViC 0.03 0.28 0.02 0.58 0.11 0.16
Intersection LOS / ICU Al61%

Nairn Ave & Foster St
Movement LOS C A A A A A E E D
VIC 0.03 0.36 0.19 0.04 0.71 0.36 0.14 0.14 0.22
ICULOS/ICU B /60%

Nairn Ave & Grey St
Movement LOS A A A A C B D
VvIC 0.12 0.34 0.06 0.67 0.10 0.05 0.58
Intersection LOS / ICU Al67%

Nairn Ave & Watt St
Movement LOS D
VIC

Intersection LOS / ICU
Archibald St & Mission St
Movement LOS

VIC

Intersection LOS /ICU
Mission St & Panet Rd
Movement LOS C A A A
V/IC 0.30 0.14 0.14 0.27
ICULOS/ICU B/ 56%

A C C A
7 042 049
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Table 4.

Eastbound

RT |

LT

Westbbyn’d

TH

" 'Northbound' =

RT LT

Afternoon Peak Hour Five-Year Background Growth Traffic Operations

' Southbound
R T H

TH RT |

Regent Ave & Lagimodiere Blvd

Movement LOS E F C = C A E D B E D A
Intersection LOS / ICU E/88%

Nairn Ave & Panet Rd

Movement LOS C D C D C Cc [0 D A
VIC 0.65 0.8 0.74 052 030 | 0.39 3 0.69 sl 028 0.31
Intersection LOS / ICU D /899

Nairn Ave & Stapleton St

Movement LOS B A A C A A D D c

VIC 005 071 036 | 007 055 0.30 0.25 0.25 0.07
ICULOS/ICU B/63%

Nairn Ave & Keenleyside St

Movement LOS B B A A D B D B
VIC 0.18 0.67 0.15 0.49 0.19 0.15 0.32 0.13
Intersection LOS / ICU B/77%

Nairn Ave & Kent St

Movement LOS A A A A D B D

ViC 0.09 0.57 0.06 0.45 0.12 0.08 0.32
Intersection LOS / ICU AlT72%

Nairn Ave & Chester St

Movement LOS A A A A D C

VvIC 0.08 0.60 0.07 0.46 0.46 0.19
Intersection LOS / ICU A 160%

Nairn Ave & Foster St

Movement LOS B A A B A A E E D

VIC 005 069 035 | 001 055 0.28 0.14 0.14 0.12
ICULOS/ICU B/61%

Nairn Ave & Grey St

Movement LOS A A A A D B D

VIC 0.21 0.61 0.10 0.53 0.32 0.16 0.59
Intersection LOS / ICU Al67%

Nairn Ave & Watt St

Movement LOS B A C D C C
ViC K0l 029 | 0.57 0.79 e 0.49 0.59
Intersection LOS / ICU 91%

Archibald St & Mission St

Movement LOS D A A

VIC 0.64 0.68 0.45
Intersection LOS / ICU B /65%

Mission St & Panet Rd

Movement LOS A A A
VIC E 0.06 0.06 0.26
ICULOS/ICU C/65%

Final Rpt_026538608_PW East Yards TIA_2008 05 27.doc

11 -



The Lagimodiere Boulevard and Regent Avenue intersection maintains an overall LOS C in the morning
peak hour with LOS E for the westbound left-turn. All left-turn movements operate at LOS E during the
afternoon peak hour with the eastbound through movement exceeding available capacity with the addition of
the five-year background traffic growth.

The intersection of Nairn Avenue and Panet Road maintains overall LOS B during the morning peak hour
and LOS D during the afternoon peak hour. The northbound through (LOS E), southbound left-turn (LOS F)
and eastbound through/right-turn (LOS D) have V/C ratios exceeding 0.8 during the afternoon peak hour.

The southbound movement maintains LOS F at Stapleton Street during the moming peak hour with ICU
increasing from 27 to 62 percent. Though an overall LOS C was maintained during the afternoon peak hour,
northbound service decreases from LOS C to LOS D during both peak hours of operation.

The intersections along Nairn Avenue between Keenleyside Street and Grey Street maintain an overall
LOS A during the morning and afternoon peak hours. However, the intersection of Nairn Avenue and Foster
Street decrease from an overall LOS A to LOS B during the morning peak hour, while maintaining an overall
LOS B during the afternoon peak hour. Additionally, the southbound movement at Foster Street decreases
from LOS C to LOS D during both peak periods.

The westbound through movement at the intersection of Nairn Avenue and Watt Street maintains LOS B
during the afternoon peak hour, but reaches an ICU of 80 percent. The northbound right-turn movement
drops from LOS C to LOS D during the same period, with an increase in ICU from 87 to 95 percent. The
intersection also drops from an overall LOS D to LOS E during the afternoon, with [CU increasing from 88 to
91 percent.

The eastbound movement at the intersection of Mission Street and Panet Road drops from LOS D to LOS E
during the afternoon peak hour, with an increase in ICU from 67 to 71 percent. Additionally, the overall LOS
B decreases to LOS C with the addition of the five-year background traffic during the afternoon peak hour.
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3. Site Impacts

3.1 Trip Generation

Current Public Works operations were assessed in order to determine existing traffic generation for the
following divisions and agencies:

Streets Maintenance Division

Centralized Parks Services Division

East Area Parks, Parks and open Spaces Division
Bridge Operations Division

Safety and Equipment Operator Training Division
Fleet Management Agency

The operations review assessed the number of personnel (and parking spots), as well as the work vehicles,
equipment and visitors (and visitor parking spots) in order to determine the typical daily traffic demands for
each division and agency. The average vehicle trips per day are outlined in Table 5 for the potential
relocation. Based on the daily vehicle trips outlined in Table 5, personal vehicle trips (i.e.: personnel traveling
to and from work) account for more than half of all trips generated by the potential site.

Table 5.  Average Daily Traffic Generation by Division/Agency

Vehicle Type Avg. Daily Trips in Summer* . Avg. Daily Trips in Winter.

Personal

Streets Maintenance Visitor 10 10
Equipment 140 55
Personal 130 40
East Area Parks Trucks 85 15
Equipment 55 15
Personal 75 -
Centralized Parks Trucks 25 -
Equipment 25 -
Personal 20 15
Bridge Operations )
Trucks (incl. Crane) 10 10
. . Personal 110 110
Equipment Training .
Visitor 60 60
Fleet Management Personal 20 20
Personal 540 340
Visitor 70 70
Subtotal ol
Trucks 90 25
Equipment 220 70
TOTAL 920 505

Notes: Trips rounded to the nearest five.
* Summer trips based on average operations from May to October
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Further review indicates that the peak arrival time for personal vehicles ranges from 7:00 to 8:00 a.m. and
the peak departure time ranges from 4:00 to 5:00 p.m. Peak arrival and departure times for trucks and
equipment are varied throughout the day, but the majority of departures appear to occur from 7:30 to 8:30
a.m. with most arrivals occurring between 2:30 and 4:45 p.m. Peak trips are summarized in Table 6 based
on the corresponding arrival and departure times.

Table 6. Peak Morning and Afternoon Trips by Vehicle Type

| = f =
Vehicle Type Peak Period i ’fgﬂ’,}m’i? P?&!;n'[;r;s
! _ in
| Per%qnbal 7:00 — 8:00 a.m. (Arrival) 300 205
{incl.ViHan 4:00 — 5:00 p.m. (Departure) 280 190
Trucks & 7:30 — 8:30 a.m. (Departure) 150 45
Equipment 3:45 — 4:45 p.m. (Arrival) 75 20

Notes: Trips rounded to the nearest five.

The peak hours for the site traffic correspond to the peak hours of the study intersections, within
approximately 0.5 hours before or after. Therefore, it was approximated that the above site traffic would be
on the road network during the peak hours of 7:15 am to 8:15 am and 3:45 am to 4:45 pm.

3.2 Trip Distribution and Assignment

Though the exact location of the site is presently undefined, it is assumed that the new Public Works East
Yards traffic would primarily utilize Keenleyside Street, Kent Street and Chester Street for north/south access
to and from Nairn Avenue. Since the orientation of each operating division within the site is also presently
undefined, the distribution of personal, truck and equipment trips is assumed to be analogous between the
three main streets. Additionally, a small portion trips are anticipated on Stapleton Street for further
north/south access.

The potential Public Works East Yards site is situated such that the majority of City of Winnipeg population is
located to the west, north and south of the site. Trip distribution for traffic commuting to and from the
relocated site was obtained by dividing the City of Winnipeg into quadrants with the potential relocation site
in the centre. It was estimated that approximately 25 percent of the population, and therefore trips, would
have origins and destinations within the north quadrant, 25 percent in the south quadrant, 40 percent in the
west quadrant, and the remaining 10 percent in the east quadrant. The resulting personal trip distribution is:

e North quadrant: 75 vph entering site in AM peak, 70 vph exiting in PM peak

e West quadrant: 120 vph entering site in AM peak, 115 vph exiting in PM peak
e South quadrant: 75 vph entering site in AM peak, 70 exiting in PM peak

e East quadrant: 30 vph entering site in AM peak, 25 exiting in PM peak

Final Rpi_026538608_PW East Yards TIA_2009 05 27.doc o o
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The following assignment for personal frips was assumed based on a cursory review of the major road
networks leading to the relocated site:

e Regent Avenue West would be the primary connection to the east quadrant.

e Lagimodiere Boulevard would be a north/south connection for a large portion of traffic from the north,
west and south quadrants.

e Archibald Street would be a north/south connection for approximately one third of the south quadrant, as
well as a small portion of traffic from the west quadrant.

o Watt Street would be a north/south connection for a large portion of north quadrant traffic, as well as a
small portion of west quadrant traffic.

e Panet Road would accommodate a small portion of north quadrant traffic, as would Keenleyside Street.

e Nairn Avenue, west of the study area, would accommodate a small portion of west quadrant traffic.

Truck and equipment trips from the relocated Public Works East Yards were assigned as follows:
e 30 percent of trips would utilize Archibald Street for immediate south access;

e 30 percent of trips would utilize Watt Street for immediate north access;

e 5 percent would utilize Panet for minor north access, and;

e 35 percent would utilize the intersection of Lagimodiere Boulevard and Regent Avenue to gain access to
destinations further north, south and east.

Figures 6 and 7 illustrate the anticipated weekday morning and afternoon peak period trips generated by the
relocated Public Works East Yards for summer period of operation (i.e.. worst-case scenario).

Local site entry and exit is divided between Chester Street, Kent Street, Keenleyside Street and Stapleton
Street. However, the majority of local site traffic is anticipated to utilize Kent Street and Keenleyside Street
due to the direct access provided between these intersections and the assumed relocation site. The largest
impact from traffic relocation is noted for the northbound left-turn movement from Lagimodiere Boulevard in
the morning peak hour and the eastbound right-turn corresponding return movement during the afternoon
peak hour. As such, the intersection of Nairn Avenue and Panet Road experiences the most concentrated
increase in eastbound and westbound through traffic prior to its dispersal through the corridor.

3.3 Forecast Traffic Volumes
The Public Works East Yards relocated trip assignment was combined with the five-year background traffic

growth to estimate full corridor demands in five years upon site relocation, as summarized in Figures 8a and
9a, respectively.
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4. Capacity Analysis of Forecast Traffic Volumes
4.1 Base Scenario

An operational analysis of the study intersections was conducted using the five-year forecast traffic volumes,
which adds site traffic to the five-year background traffic volumes. This assessment is an estimate of how
the network will operate with full development of the Public Works East Yards site in a five-year timeframe.

The operational analysis, summarized in Tables 5 and 6 for morning and afternoon peak hours, respectively,
indicate that the corridor will experience moderate impacts from development of the Public Works East Yards
site. The analysis also maintained the existing peak hour signal timing plans.

For reference, a comparison of corridor operations for existing traffic volumes versus forecast traffic volumes
may be referenced in Appendix C.

The more significant impacts noted in the forecast morning peak hour operations upon comparing Table 3
and Table 5 include:

e Lagimodiere Boulevard and Regent Avenue — eastbound left-turn decreases from LOS D to LOS E, and
overall intersection operation decreases from LOS C to LOS D

e Nairn Avenue and Panet Road — none to report

e Naim Avenue and Stapleton Street — northbound approach maintains LOS F, but v/c increases from 0.62
to 0.96. Eastbound left turn decreases from LOS B to LOS C

o Nairn Avenue and Keenleyside Street — northbound shared through and left turn movement decreases
from LOS C to LOS D, and intersection ICU increases from 75 to 97 percent with LOS A

o Nairn Avenue and Kent Street — intersection ICU increases from 63 to 79 percent with LOS A
e Nairm Avenue and Chester Street — northbound approach decreases from LOS C to LOS D

e Nairn Avenue and Foster Street — none to report

e Nairn Avenue and Grey Street — none to report

e Nairn Avenue and Watt Street — none to report

o Archibald Street and Mission Street — none to report

e Mission Street and Panet Road — none to report

A somewhat reduced level of service and loss of capacity during the morning peak hour results from a
combination of mildly increased northbound traffic demands as assumed site vehicles and equipment leaves
the Public Works Yards for the day and site generated traffic enters the site (i.e.: employees starting shift).
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Table 5. Forecast Morning Peak Hour Corridor Traffic Operations
ole L] sle L] L) ale L] ) ale L]
Regent Ave & Lagimodiere Blvd
Movement LOS A D C A D D C
VIC sl 0.49 0.42 T : 015 | 073 036 036 | 054 065 0.56
Intersection LOS / ICU D/73%
Nairn Ave & Panet Rd
Movement LOS B B A A A C B D D A
VIC 0.31 0.31 043 056 0.12 | 0.19 my 071 041 0.51
Intersection LOS / ICU B /65%
Nairn Ave & Stapleton St
Movement LOS C A A B A A c C
VIC 0.06 037 019 | 015 074 037 0.13 O.m
ICULOS/ICU C/70%
Nairn Ave & Keenleyside St
Movement LOS A A A A D B D 6
Vv/iC 0.11 0.36 0.20 0.63 0.20 0.17 0.36 0.30
Intersection LOS / ICU 979
Nairn Ave & Kent St
Movement LOS A A A B D B C
ViC 0.03 0.31 0.17 0.62 0.27 0.1 0.26
Intersection LOS / ICU Al 79%
Nairn Ave & Chester St
Movement LOS A A A A D C
ViC 0.03 0.31 0.08 0.60 0.30 0.15
Intersection LOS /ICU A63%
Nairn Ave & Foster St
Movement LOS C A A B A A E = D
VIC 0.03 040 020 | 0.04 075 0.38 0.15 0.15 0.24
ICULOS/ICU B/62%
Nairn Ave & Grey St
Movement LOS A A A A C B D
VIC 0.15 0.37 0.07 0.71 0.10 0.05 0.59
Intersection LOS / ICU Al70%
Nairn Ave & Watt St
Movement LOS D A C C A C
V/IC 0.43 0.53

Intersection LOS /ICU
Archibald St & Mission St
Movement LOS D A B
VIC 0.8 0.44 0.74
Intersection LOS / ICU B /9
Mission St & Panet Rd
Movement LOS C A A A
VIC 0.30 0.14 0.14 0.27
ICULOS/ICU B/ 56%
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The more significant impacts noted in the forecast afternoon peak hour operations upon comparing Table 4
and Table 6 include:

e Lagimodiere Boulevard and Regent Avenue — eastbound left-turn decreases from LOS E to LOS F and
V/C ratio increases to 0.84 from 0.67

e Naim Avenue and Panef Road — the eastbound shared through and right turn movement increases in
V/C ratio from 0.85 to 0.95

e Nairn Avenue and Stapleton Street — intersection operation decreases from LOS B to LOSC

o Nairn Avenue and Keenleyside Street — eastbound through and right movements decrease from LOS B
toLOS C

e Nairn Avenue and Kent Street — northbound combined through and right movement decreases from
LOSBto LOSC

e Naim Avenue and Chester Street — none to report

o Nairn Avenue and Foster Street — northbound approach improves from LOS E to LOS D due to changes
in east/west vehicle arrival patterns allowing more gaps in traffic

e Nairn Avenue and Grey Street — none to report
e Nairn Avenue and Watt Street — none to report
e Archibald Street and Mission Street — none to report

e Mission Street and Panet Road — none to report

Similar to the forecast operations during the morning peak hour, there is a somewhat reduced level of
service and loss of capacity along the study corridor due to site vehicles and equipment returning at the end
of the day to the proposed site, as well as employees exiting the Public East Yards.

Note that the trip assignment does not assume Panet Road or Mission Street will be utilized to access or
egress the proposed site. The rationale was to examine the worst-case scenario on Nairn Avenue for the
critical intersections along this corridor. If traffic flows along Nairn Avenue are not acceptable to the drivers
using the Public Yards East trucks and equipment (this is subject to driver preference), it is possible that
Panet Road would be utilized to access Lagimodiere Boulevard via Dugald Road to the south or that
Mission Street would be used as an alternative to Nairn Avenue to access Watt Street or Archibald Street.
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Table 6. Forecast Afternoon Peak Hour Corridor Traffic Operations

Westbound
TH

Eastbound
LT TH
Regent Ave & Lagimodiere Blvd

Northbound

~_ Southbound
TH R T

TH W RT.

R Ly

Movement LOS F I D = c A E D B = D A
V/IC 0.84 1.13 BRI 090 EEK:Y 046 el 0.77 075 OEE 057 0.24
Intersection LOS / ICU E /88%

Nairn Ave & Panet Rd
Movement LOS

VIC

Intersection LOS / ICU
Nairn Ave & Stapleton St
Movement LOS B A A C A A D D C
VIC 0.05 078 040 | 012 056 0.30 0.31 0.31 0.09
ICULOS/ICU C/69%
Nairn Ave & Keenleyside St
Movement LOS B G A A D B D B
\V/IC 0.21 0.79 0.26 0.52 0.34 0.4 0.33 0.13
Intersection LOS / ICU B/79%
Nairn Ave & Kent St
Movement LOS A A A A D C D
VIC 0.10 0.62 0.10 0.48 0.31 0.39 0.32
Intersection LOS / ICU AlT74%
Nairn Ave & Chester St
Movement LOS A A A A D c
V/IC 0.10 0.67 0.09 0.52 0.59 0.16
Intersection LOS / ICU A/ 64%
Nairn Ave & Foster St
Movement LOS B A A C A A D D C
VIC 0.06 070 035 | 001 059 030 0.10 0.10 0.10
ICULOS/ICU B/62%
Nairn Ave & Grey St
Movement LOS A A A A D B D
ViC 0.24 0.63 0.10 0.56 0.32 0.16 0.59
Intersection LOS / ICU
Nairn Ave & Watt St
Movement LOS

VIC

Intersection LOS / ICU
Archibald St & Mission St
Movement LOS D A A
VIC 0.65 0.69 0.47
Intersection LOS / ICU B /66%
Mission St & Panet Rd
Movement LOS A A A
VIC 0.06 0.06 0.26
ICULOS/ICU C /65%

F
1.09

D
0.28

A
0.31
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4.2 South Connection to Mission Street

At the request of the City of Winnipeg's Traffic Management Branch, a direct connection to Mission Street
from Thomas Avenue was investigated. This connection would utilize the existing Foster Street railway
underpass. Figures 8b and 9b illustrate the revised trip distribution applied to the network and the
corresponding forecast traffic volumes.

Tables 7 and 8 present a capacity analysis of the morning and afternoon peak hours of operation for this
network configuration for comparison with the network operations outlined in the previous section (i.e. base
scenario identified in Tables 5 and 6).

The more significant impacts noted in the modified forecast morning peak hour operations upon comparing
Table 7 and Table 5 include:

e Naimn Avenue and Stapleton Street — southbound approach maintains LOS F, but v/c decreases from
0.96 to 0.83.

e  Nairn Avenue and Keenleyside Street — intersection ICU improves from 97 to 81 percent, but no change
in overall level of service

e Naim Avenue and Kent Street — intersection ICU improves from 79 to 67 percent but no change in
overalil level of service

o Archibald Street and Mission Street — westbound approach decreases from LOS D to LOS E, with V/C
ratio decreasing from 0.83 to 0.90

The more significant impacts noted in the modified forecast afternoon peak hour operations upon comparing
Table 8 and Table 6 include:

e Nairn Avenue and Keenleyside Street — eastbound through and right movements increase from LOS C
to LOS B with V/C ratio improving from 0.79 t0 0.70

o Nairn Avenue and Foster Street — northbound decreases from LOS D to LOS E due to changes in
east/west vehicle arrival patterns reducing gaps in traffic. Westbound left turn improves from LOS C to
LOS B

The addition of a south connector road to Mission Street has little impact on peak hour corridor traffic
operations along Nairn Avenue due to the relatively small portion site-related diverting traffic. Further, the
two key intersections along the Nairn Avenue, including Watt Street and Lagimodiere Boulevard are not
anticipated to achieve a reduction in overall capacity or level of service.
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Table 5. Forecast Morning Peak Hour Corridor Traffic Operations (REPEAT)

Table 7.

Forecast Moming Peak Hour Corridor Traffic Operations — Mission St. Connection

Eastbound Westbound Morthbound Southbound Eastbound Westbound Northbownd Southbound
LT TH RT LT TH RT LT TH RT LT TH RT LT TH RT ET. TH RT LT TH RT LT TH RT
Regent Ave & Lagimodiere Bhvd Regent Ave & Lagimodiers Bhvd
Movement LOS c A A D c A D D [+ Movement LOS C A A D [ A D D (4
WiC E 043 042 m 15 | 073 036 038 ‘ 054 065 058 WiIC E:m D.m 015 | 068 037 036 | 054 083 054
IntersecBon LOS / ICU DI T3% Intersection LOS I ICU DIva%
Naim Ave & Panet Rd Naim Ave & Panet Rd
Movement LOS B B A A A | c HEN © D D A Movement LOS B B A A A C B D D A
ViIC 0.31 D31 i 043 056 042 | 018 053 037 ’ 071 041 051 wiC 0,30 0.31 ‘ 042 054 012 I 0.18 0.37 l 071 041 051
Intersection LOS f ICU B &5% Infersection LOS I ICU B/ 54%
Naim Ave & Stapleton St Naim Awe & Stapleton St
Movement LOS c A A B A A c c B Movement LOS c A A B A A c
WIC 006 037 018 | 015 074 037 l 0.13 013 0,95 wiC 006 036 019 ‘ 043 072 037 E 011
ICU LOS [ ICU C17o%e ICU LOS 1ICWY C I 69%
MNairn Ave & Keenleyside St Naim 4ve & Keenleyside St
Movement LOS A A A A D B [} c Movement LOS
WiC 0.11 0.36 0.20 0.53 0.20 0.17 0.36 0.30 \IC
Intersection LOS / ICU Intersecon LOS fICU
MWaim Ave & Kent St MNaim Ave & Kent St
Maovement LOS A A A B D B [+ Movemnent LOS A A A A D B c
wic 0.03 0.31 | 047 062 i 0.27 0.11 | 0.26 vIC 0.03 0.28 i 0.12 0.59 I 0.12 0.08 ‘ 027
Intersection LOS 1 ICU ATTSE Intersection LOS /ICU AT BT
Naim Ave & Chester St Maim Ave & Chester St
Movement LOS A A A A D c Movement LOS A A A A D c
WC 0.03 031 | 0.08 Q.50 | 0.30 | 0.15 WIC 0.03 0.29 | 0.07 0,59 02 \ 018
IntersecBon LOS / ICU A B3 Intersection LOS [ ICU AT B2
Maim Ave & Foster St Maim Ave & Foster St
Movement LOS [+ A A B A A 3] Movement LOS C A A B A A D
i) 0.03 040 020|004 075 038 m 0.24 wIc 003 038 019 | 004 073 037 0.23
ICU LOS 11cy B/ 62% ICU LOS /ICU BI61%
Miaim Ave & Grey St Naim Ave & Grey St
Movement LOS A A A A c B o} Movement LOS
vIC 0.15 037 | 007 0.74 0.10 0.05 l 0.58 Vi
Intersection LOS FICU AT TO Intersecion LOS / ICU
Maim Ave & Watt St Naim Ave & Watt 5t
Movement LOS Movement LOS
WIC WiC
Intersection LOS /ICU Intersection LOS fICU
Archibald St & Mission St Archibalid St & Mission St
Mavement LOS Movement LOS
WiC WG
Intersection LOS /ICU Intersection LOS fICU
Mission St & Penet Rd Mission St & Panet Rd
Movement LOS c A A A Movement LOS c A A A
WG 0.30 014 014 027 WIC 0.38 019 019 027
ICULOS ricU B 56% U LOS FicuU B /6086
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Table 6. Forecast Afternocon Peak Hour Corridor Traffic Operations (REPEAT)

Westhound Northiround
TH RT LT TH RT LT

Southbound
TH RT

Table 8.

Infersection LOS F ICU
Naim Ave & Panet Rd

MNaim Ave & Panet Rd

Regent Ave & Lagimodiere Bhwd

E

Eastbol

Westhound

TH

Merthbound
TH

Forecast Afternoon Peak Hour Corridor Traffic Operations — Mission St. Connection

Southbound

Movement LOS [ c D c C c D A Movement LOS

WC 071 074 054 031 0.39 0,69 028 031 WC

Intersection LOS [ ICU Intersection LOS / ICU

Naim Ave & Stapieton St Naim Ave & Stapleton St

Movement LOS B A A [+ A A D D [+] Movement LOS 8 A A [+ A A D D [+

WIC D05 078 040 | 012 05 030 0.31 0.31 ‘ 0.09 WIC 005 077 038 ‘ 010 05 030 0.31 031 | 0.09

ICU LOS/ICU C 1 69% ICU LOS HcU C ! 68%

Naim Ave & Keendeyside St Naim Ave & Keenleyside St

Movement LOS B c | A A D B D B Movement LOS B B A A l D B D B
WIC 021 0.79 0.26 0.52 ‘ 0.34 0.40 | 0.33 013 VIC 0.18 0.70 ‘ 0.23 0.49 0.28 034 | 0.33 0.13
Intersecion LOS /ICU BiT9% Intersection LOS 7 ICU BI7T%%

Maim Ave & Kent St Maim Ave & Kent St

Movement LOS A A A A D c D Movement LOS A A A A D c D

WiC 0.10 0.62 0.10 0.42 0.31 0.39 | 0.32 VIC 0.10 0.61 ‘ 0.10 0.48 J 0.22 0.31 | 0.32
Intersection LOS / 1ICU Al T4 Intersection LOS / ICU AT T3%

MNaim Ave & Chester St MNairn Ave & Chester St

Movement LOS A A A A D [+ Movement LOS A A A A D [

VIC o.10 0.67 | .09 0.52 l 0.59 | 0.16 WG 0.08 0.65 0.08 0.50 ‘ 0.56 ! 047
Intersection LOS J ICU A B4% Intersection LOS / ICU Al62%

Naim Ave & Foster St INaim Ave & Foster S5t

Movement LOS B A A [ A A D D c Movemeni LOS =] A A B A A m c

WC 005 070 035 | 001 059 030 0.10 0.10 | 0.10 WIC 005 088 035 | 001 057 029 0.10 |
ICU LOS M1CU B /6% 1CU LOS /ICU B/62%

Naim Ave & Grey 5t Naim Ave & Grey St

Movement LOS A A A A 3] B I D Maovement LOS A A A A D B | D

WG 024 Qe3 ! 0.10 0.56 032 0.16 0.58 WIC 0.23 0.62 | 0,10 0.54 032 0.16 059
Intersecion LOS / 1ICU A/ 68% Intersection LOS /1CU AT BB

Naim Ave & Watt St Naim Ave & Watt St

Movement LOS Movement LOS

WIC WC

Intersection LOS /7 ICU Intersection LOS [/ 1CJ

Archibald St & Mission St Archibald 5t & Mission St

Movement LOS [»] A A Mowvement LOS D A A

VI J 085 | 058 ‘ 0.47 wiC | 072 070 [ 0.45
Intersection LOS [ ICU B/ 66% Intersection LOS 1 ICU B/ E8%

Mission St & Panet Rd Mission St & Panet Rd

Maovement LOS A A A Movement LOS A A 1 A
vIC l 0.05 006 l 025 wic n 007 0.07 0.2
ICU LOS FIcU C/l85% ICU LOSHICU C fe6%
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5. Corridor Traffic Operations Analysis

5.1 Geometry

The existing Nairn Avenue cross-section does not appear to have sufficient median width to incorporate
additional turning lanes (i.e. dual turning lanes for constrained left turn movements). An extension of storage
length within the turning bays may be possible, but is not identified as necessary based on queue lengths
within the analysis models and would not improve the v/c ratios, level of service or ICU results. This may be
an additional measure that is integrated into the site approval process to ensure the through traffic on Nairn
Avenue is given a high-level of priority.

The northbound approaches at intersections along Nairn Avenue that would be used by the proposed site
traffic appear to have sufficient width to accommodate the forecast traffic volumes. Stapleton Street is
currently the widest northbound approach, but will be limited in attracting northbound left turns since it is a
stop-controlled intersection. Kent Street is also a wider street than Keenleyside Street and Chester Street
and may be chose as a preferred exit point out of the site.

Roadway widening is not anticipated to be necessary on any of these mentioned roadways.
5.2 Traffic Control

The intersection of Nairn Avenue and Stapleton Street may require traffic signals in order to provide sufficient
priority to northbound and southbound vehicles at the existing stop-controlled approaches. However, if this
intersection does not provide adequate access to or from Nairn Avenue, site traffic will not utilize this
intersection. There are three other intersections that are signalized and can be used to enter or exit the
proposed site. It is recommended that the City of Winnipeg continue to monitor the traffic volumes and
pedestrian counts at the Nairn Avenue and Stapleton Street intersection to determine if and where this
intersection ranks on the City’s list of locations requiring traffic signals.

The intersection of Lagimodiere Boulevard and Regent Avenue currently operates under significant
congestion and has been identified as requiring a separate study to determine appropriate mitigation to
provide additional capacity. The intersection appears to be completely built-out within the available
right-of-way and it may not be possible to improve the intersection as an at-grade intersection.

The intersection of Nairn Avenue and Watt Street already prohibits eastbound left turn movements and it
may not be possible to improve the level of control and signal timing at this location. It was noted during the
site visit that westbound left turning vehicles in the shared left turn and through lane are continually trapped
in this lane with rapidly approaching through traffic that often does not expect the left turn vehicle to stop.
This is caused by two traffic signal lights controlling this single lane (i.e. there is a signal for the left turn
movements in this lane and a separate signal head for the through movements in this lane). Further
examination of this intersection may support this issue in terms of collision configurations, but is not within
the scope of this study. Further review at this intersection is required.

Final Rpl_026538508_PW East Yards T1A_2009 05 27.doc -29 -



City of Winniney
3 H 3

| AECOM

All other intersections appear to have the appropriate level of traffic control, but are congested due to the
magnitude of westbound and eastbound through traffic on Nairn Avenue or northbound and southbound
through traffic on Watt Street, Archibald Street, Panet Road and Lagimodiere Boulevard.

5.3 Alternative Transportation

The proposed site has four transit routes that provide an alternative to automobile traffic for commuting to
and from work. The available transit routes include:

1. Route 42 — Plessis Express 3. Route 47 — Transcona
2. Route 46 — Transcona Express 4. Route 48 — McMeans Express

The City of Winnipeg also identifies a future Bus Rapid Transit (BRT) route along the south property fine that
may impact the potential for a connection to the Foster Street railway underpass.

Appendix D illustrates the proximity of the potential BRT line, as well as a right-of-way for a future corridor
that would have implications on the viability of the connection to the Foster Street railway underpass.
However, the timing of this corridor is unknown and it is not part of the Plan Winnipeg 2020 Vision's road
network plan for 2020 and beyond.

In addition, Mission Street to the south, Regent Avenue to the east and Talbot Avenue to the north are
identified by the City of Winnipeg as proposed Active Transportation Network links. These connections
would allow alternative modes of transportation for employees as well.

Stapleton Street currently has sidewalks on both sides between Nairn Avenue and Thomas Avenue. There
is a sidewalk on the east side of Chester Street and Keenleyside Street between Nairn Avenue and Thomas
Avenue. There is no sidewalk on Kent Street between Nairn Avenue and Thomas Avenue.
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6. Recommendations

The existing Nairn Avenue corridor and adjacent study intersections examined through the completion of this
study operated under congested conditions during the peak periods of the typical weekday. Most
intersections have movements operating at a LOS C to LOS D, with severely constrained movements either
operating at LOS E or failure.

The proposed site will generate a maximum of approximately 450 trips during the morning peak hour and
355 trips during the afternoon peak hour onto the City of Winnipeg road network, with the majority destined
to and from Lagimodiere Boulevard. There are four intersections along Nairn Avenue that can be utilized by
site traffic, which minimizes the impact of the additional traffic on the study intersections.

The results of the TIA indicate that the proposed site plan can be incorporated into the existing road network
with negligible impacts above the normal background growth rates on Nairn Avenue. A potential south
connection from Thomas Avenue to the adjacent Mission Street (via the Foster Street railway underpass)
was examined as a secondary access point and would likely provide minimal benefit to the key intersections
along Nairn Avenue, including at Watt Street and at Lagimodiere Boulevard.

It is recommended that the Public Yards East site be approved to develop at the proposed location based on
the review of traffic impacts. Further, the following items are recommended for consideration by the City of
Winnipeg in order to address concerns with existing conditions, and future operations as traffic continues to
increase along the Nairn Avenue corridor with or without site development.

e Further study to examine alternatives to provide additional capacity at Lagimodiere Boulevard and
Regent Avenue.

e Safety review at the intersection of Nairn Avenue and Watt Street to examine the westbound approach.
e Traffic signal timing along Nairn Avenue be monitored to ensure sufficient green time is provided to side
streets, where possible during the morning and afternoon peak hours

e The intersection of Nairn Avenue and Stapleton Street be periodically monitored by the City of Winnipeg
to determine if and where the intersection ranks on the City's list of potential traffic signalization
locations.

Final Rpt_026538808_PW East Yards TIA_2008 05 27.doc = =



Puhklic Works East Yards Relocation Traffic !mpact Assessment

City of Winnipeg ‘ AECOM

Appendix A

i, =

Intersection Traffic Count Data
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City of Winnipeg East Public Works Yards Relocation
Traffic Count Summary

Date: Wednesday, March 11, 2009 Weather:
N-S Road Lagimodiere Blvd Recorder:
E-W Road Regent Ave
MORNING - Lagimodiere Blvd Lagimodiere Blvd Regent Ave Regent Ave
st NB NB sB sB EB EB ws wB | TOT |HOUR
LT ST RT|TOT| LT ST RT |TOT| LT ST RT|TOT|LT ST RT|TOT|ALL | TOT
645 | 53 131 62 | 246 | 13 45 25 | 83 | 13 175 69 | 257 | 44 196 10 | 250 | 836
700 | 49 130 75 | 254 | 39 102 25 |166| 11 135 53 | 199 | 46 232 22 | 300 | 919
745 | 41 120 81 | 242 | 20 129 44 |202| 15 99 53 | 167 | 47 295 11 | 353 | 964
730 | 60 120 67 | 256 | 30 190 43 [263| 12 131 51 | 194 | 56 321 17 | 394 | 1107 | 3826
745 | 73 138 50 | 250 | 37 214 52 [303| 15 155 43 | 213 | 57 292 17 | 366 [ 1141 | 4131
800 | 84 152 53 | 260 | 42 227 48 |317| 16 168 65 | 249 | 60 294 10 | 364 | 1199 | 4411
815 | 71 147 52 | 270 | 44 184 59 |287 | 17 152 62 | 231 | 59 271 27 | 357 | 1145 | 4592
830 | 52 160 79 | 201 | 34 182 38 |232| 31 132 37 | 200 | 51 228 18 | 297 | 1020 | 4505
845 | 57 149 64 | 270 | 36 174 49 | 259 | 18 172 60 | 250 | 56 235 23 | 314 | 1093 | 4457
900 | 70 122 80 | 272 | 44 133 36 |213| 15 173 48 | 236 | 43 220 30 | 302 | 1023 | 4281
Peak 7:15 to 8:15 268 564 222 1054 153 815 202 1170 60 606 221 887 232 1178 71 1481 4592
AFTERNOON]| Time | Lagimodiere Bivd Lagimodiere Bivd Regent Ave Regent Ave
Finish NB NB sB SB EB EB ws WB | TOT |HOUR
(pm)| LT ST RT|TOT| LT ST RT |TOT| LT ST RT|TOT|LT ST RT|TOT|ALL| TOT
345 | 78 191 112 | 381 | 55 163 24 |242| 41 308 46 | 395 | 128 276 60 | 464 | 1482
400 | 81 171 128|380 | 54 136 25 |215| 54 388 54 | 496 (105 309 76 | 490 | 1581
415 | 73 193 102|388 | 46 153 11 |210| 60 346 59 | 465 | 139 274 73 | 486 | 1529
430 | 75 186 133 | 394 | 46 127 19 |192| &1 412 39 | 512 [ 105 252 66 | 423 | 1521 | 6113
445 | 83 231 B85 | 399 | 73 128 26 |=227| 51 356 65 | 472 | 142 255 103 | 500 | 1598 | 6229
500 | 56 201 123|380 | &1 154 17 | 232 | 63 419 49 | 531 [ 101 240 80 | 421 | 1564 | 6212
5145 | 69 226 159 | 454 | 60 158 18 [ 236 | 51 351 52 | 454 | 126 284 84 | 494 | 1638 | 6321
530 | 86 170 81 | 317 | 48 134 16 |198| 50 370 60 | 480 [ 115 233 88 | 436 | 1431 | 6231
545 | 52 190 110| 352 | 60 120 23 |212| 51 308 47 | 407 | 103 276 B8O | 459 | 1430 | 6063
600 | 42 135 87 | 284 | 62 138 23 [223]| 41 242 40 | 323 | 83 263 54 | 400 [ 1210 | 5709
Peak : 4:15t0 5:15 283 844 500 1627 240 567 B0  BB87 226 1538 205 1960 474 1031 333 1838 6321
Summary: AM Peak PM Peak
7:15t0 8:15 4:15 to 5:15
Lagimodiere Blvd Lagimodiere Blvd
202 815 153 80 567 240
SIS . JI4
aoJ tﬂ 226 tass
606 I 4582] 178 1538 =031
221 1 rzaz 205 1 r«m
268 564 222 283 844 500
Lagimodiere Blvd Lagimodiere Blvd
Classification Data
NMORNING 7:15t0 8:15
Time Lagimodiere BIvd Tagimodiere Biva Regent Ave Regent Ave
NB NB sB SB EB EB wB wB | TOT
@m)| v st Rr|TOT| LT ST RT |TOT|LT ST RT|TOT|LT ST RT|TOT|ALL
Auto | 260 547 217 | 1024 | 148 792 197 [1137] 48 581 211 | 8640 | 229 1146 65 | 1440 4441
Trucks | 8 17 4 | 20 4 23 5 3211 14 10| 3 | 0o 18 6 | 24 | 120
Buses 0 0 1.1 1 1 0 0 1 _:I_ 11 0 1 12 3 14 0 17 ] 31
Peak Hour: 268 564 222 1054 153 815 202 1970 60 606 221 887 232 1178 71 1481 4592
7:15to0 B:15
AFTERNOON 4:15 to 5:15
Time | Lagimodiere Blvd Cagimodiere Bivd Regent Ave Regent Ave
NB NB EB EB wB wB | TOT
am) [ st RT|TOT LT ST RT|TOT| LT ST RT|TOT|ALL
ulo | 277  B44 496 | 1617 222 1516 203 | 1941 | 468 1011 331 | 1810 | 6237 |
Trucks | 6 0 2 8 4 7 2 | 1313 1 1| 15 | 54
Buses | 0 0 2 2 0o 15 0] 15 ] 3 9 1| 13 | 30
Peak Hour: 283 644 500 1627 226 1538 205 1969 474 1031 333 1838 6321

4:15 to 5:15




City of Winnipeg East Public Works Yards Relocation

Traffic Count Summary
Date: Thursday, March 12, 2009 Weather:
N-S Road Panet Rd Recorder:
E-W Road Nairn Ave
MORNING Time Panet Rd Panet Rd Nairn Ave Nairn Ave
Finish NB NB sB sB EB EB we wB | ToT |HOUR
LT ST RrT|TOT| LT ST RT |[TOT| LT ST RT|TOT|LT ST RT|TOT|ALL| TOT
6:45 2 17 16 | 35 | 32 42 38 |112| B 190 21 |219| 24 206 19 | 249 | 615
7:00 6 16 15 | 37 | 53 31 37 | 121| 17 151 24 |192| 14 276 19 | 309 | 659
7:15 9 15 10 | 34| 36 38 41 |113| 18 121 14 | 153| 30 311 31 | 372 | 672
730 | 10 21 19| 50 | 38 51 53 | 142| 14 174 23 | 211 | 39 369 19 | 427 | 830 | 2776
745 | 10 25 19| 54| 55 59 57 [171| 16 149 22 | 187 | 43 295 24 | 362 | 774 | 2935
8:00 8 24 26| 58| 65 75 41 |181| 9 139 26 |174| 38 330 27 | 395 | 808 | 3084
8:15 7 21 18| 46| 33 54 57 |144| 7 153 16 | 176 | 44 284 26 | 354 | 720 | 3132
8:30 8 30 22|60 | 39 55 47 |141| 20 154 17 |191| 66 276 20 | 362 | 754 | 3056
845 | 10 18 20| 48| 41 44 41 |126| 23 180 18 |221| 35 272 27 | 334 | 729 | 3011
go0 | 10 14 39|63 | 46 38 40 |124| 22 183 20 | 205| 47 224 30 | 301 [ 693 | 2896
Peak 7:15 to 8:15 35 91 82 208 191 239 208 638 46 615 87 748 164 1278 96 1538 3132
AFTERNOON| Time Panet Rd Panet Rd Nairn Ave Nairn Ave
Finish NB NB SB sB EB EB wB WB | TOT [HOUR
(pom) | LT ST RT |TOT| LT ST RT |TOT| LT ST RT|TOT|LT ST RT |TOT|ALL| TOT
345 | 19 67 B2 | 168 | 53 35 52 | 140| 42 303 23 | 368 57 259 35 | 351 | 1027
400 | 13 50 64 |127| 78 61 40 | 188 | 44 265 20 |329| 80 320 52 | 432 | 1078
415 | 31 64 72 |167| 85 75 36 |196| 56 344 20 |420| 46 247 45 | 339 | 1122
430 | 27 47 68 |142| B9 48 48 | 165| 47 375 12 | 434 | 41 263 54 | 358 | 1099 | 4324
445 | 26 105 103 |234| 59 e2 40 | 161 | 38 325 21 |384| 38 228 57 | 323 | 1102 4399
500 | 28 82 94 |204| 78 59 29 |166| 44 397 12 | 453 | 61 258 47 | 366 | 1189 | 4512
515 | 20 82 89 |191| 70 59 36 |165| 55 354 20 |429| 46 235 58 | 339 (1124 | 4514
530 | 17 60 76 [153| 73 57 35 |165| 57 2098 18 | 373 | 49 266 42 | 357 (1048 | 4463
545 | 22 47 57 [126| 58 45 28 |131| 44 342 16 | 402 | 48 184 52 | 285 | 944 | 4305
600 | 20 67 70 | 157 | 91 45 34 |170| 41 217 9 |287| 53 246 38 | 337 | 931 | 4047
Peak 4:15 to 5:15 107 376 354 771 276 228 153 657 184 1451 65 1700 186 084 216 1386 4514
Summary: AM Peak PM Peak
7:15 to 8:15 4:15t0 5:15
Panet Rd Panet Rd
208 239 191 153 228 276
J l h Nairn Ave J l b
46 = tgs 1344‘ _ Lzm
615 N 278 1451 - s
87 1 r164 85 5’ rws
35 91 82 331‘! g
Panet Rd Panet Rd
Classification Data
MORNING 7:15 to 8:15
Time Panet Rd Panet Rd Nalrn Ave Nairn Ave
NB NB sB sB EB we WB | TOT
fam)| v st RrT|TOT| LT ST RT |TOT| LT ST RT|TOT|LT ST RT |TOT]|ALL
Ao |32 91 71 | 194 | 187 239 207 | 633 | 44 591 B85 | 720 | 163 1243 B9 | 1495 | 3042
Trucks | 3 o 11|14 o0 0 1 1 1 17 2 (2|1 22 3| 26 | 61
Buses | © 0 0| 0 4 0 0 4 1 7 0| 8o 13 4| 17 | 29
PeakHour 35 81 82 208 191 239 208 638 46 615 87 748 1 B 06 1538 3132
7:15 to 8:15
AFTERNOON 4:15 to 5:15
Time Panet Rd ~Panet Rd Nalrn Ave — Walrn Ave
NB NB sSB sB EB EB we WwB | TOT
(@am) | v st RT|TOT| LT ST RT |TOT| LT ST RT|TOT| LT ST RT|TOT[ALL
oo I00 316 347 | 763 | 372 228 151 | 651 184 1428 63 |1675] 185 963 212 | 1360 | 4449 |
Trucks | 1 0 71 8 0 0 1 1 o 8 2 |m|1 11 o] 12] 32
Buses | 0O 0 0| 0 4 0 1 s | o 14 o |14| 0 10 4 | 14 | 33
PeakHour: 101 316 364 771 276 228 153 657 184 1451 65 1700 186 964 216 1386 4514

4:15to 5:15




City of Winnipeg East Public Works Yards Relocation

& p Traffic Count Summary
Date: Thursday, March 5, 2009 Weather:
N-S Road Stapleton St Recorder:
E-W Road Nairn Ave
MORNING — Stapleton St Stapleton St Nairn Ave Nairn Ave
Einish NB NB sSB SB EB EB wB wB | TOT [HOUR
LT ST RT | TOT| LT ST RT |TOT| LT ST RT | TOT| LT ST RT | TOT | ALL | TOT
6:45 0 0 3 3 3 0 5 8 2 233 0 235 6 298 1 305 | 551
7:00 0 0 0 0 3 0 4 7 3 173 0 176 | 5 245 1 251 | 434
715 0 0 0 0 .| 1 4 6 5 195 1 201 5 369 0 374 | 581
7:30 2 0 1 3 3 0 8 1 4 194 1 199 | 10 438 6 454 | 667 | 2233
7:45 0 0 4 4 2 0 0 2 2 216 1 219 | 17 324 1 342 | 567 | 2249
8:00 0 0 1 1 4] 1 4 5 5 200 -] 211 ] 28 334 2 364 | 581 | 2396
8:15 0 0 4 4 1 1 4 6 3 193 1 197 | 14 345 1 360 | 567 | 2382
8:30 0 1 3 4 1 1 4 6 5 220 3 [228] 3 306 3 312 | 550 | 2265
8:45 0 0 3 3 2 0 4 6 2 209 2 213 | 10 308 2 320 | 542 | 2240
9:00 0 0 1 1 3 0 7 10 5 197 0 | 202 7 272 3 282 | 495 | 2154
Peak 7:00 to 8:00 2 0 6 8 6 2 16 24 16 805 9 830 60 1465 9 1534 2396
AFTERNOON| Time Stapleton St Stapleton St Nairn Ave Nairn Ave
Finish NB NB SB SB EB EB wBe WB | TOT |[HOUR
(p.m.) LT ST RT |TOT| LT ST RT |TOT| LT ST RT | TOT| LT ST RT | TOT | ALL | TOT
345 0 0 6 6 3 0 4 7 2 352 1 35| 2 340 ¥ 349 | TI7
4:00 3 0 1 14 3 1 2 6 3 334 1 33| 10 335 12 357 | 75
4:15 4 0 4 8 0 0 i 2 6 396 0 |402| 5 329 12 | 345 | 758
4:30 0 1 9 10 0 0 3 3 4 37 I B Y (O 286 ] 299 | 690 | 2880
4:45 1 0 13 14 2 0 4 6 7 416 5 428 3 333 5 341 | 789 | 2952
5:00 0 0 9 9 2 0 1 > 6 384 1 391 L) 310 7 322 | 725 | 2982
5:15 2 0 5 7 1 0 0 1 T 375 0 382 | 7 269 5 281 | 671 | 2875
5:30 2 1 7 10 3 0 2 5 3 382 1 w6 | 7 299 -] 311 | 692 | 2877
5:45 0 0 5 5 1 0 3 4 9 308 2 |319] 5§ 205 8 218 | 546 | 2634
6:00 1 0 2 3 5 0 7 12 11 249 1 261 4 247 5 256 \1?_2 2441
Peak 4:00 to 5:00 5 1 35 41 4 0 10 14 23 1567 O 1509 20 1258 30 1308 2962
Summary: AM Peak PM Peak
7:00 to 8:00 4:00 to 5:00
Stapleton St Stapleton St

10 0 4

JIL .. JIN

16 J i ts 23 _ tao
805 P _1435 1567 - 41258
9

=4 ™ e
€aur 2"ne

Stapleton St Stapleton St

Classification Data
MORNING 7:00 to 8:00

Time apleton St Stapleton Nairn Ave Nairn Ave
NB NB SB SB EB EB wB WB | TOT
am) | ¢t st Rr|TOT| LT ST RT [TOT| LT ST RT|TOT|LT ST RT]|TOT|ALL]
to 2 0 [ ] 5 Z 6 1 23 | 156 779 O |603| 60 1423 9 | 1492|2326
Trucks | O 0 0 0 1 0 ] 1 1 15 o |16] 0 30 0 30 | 47
Buses | 0O 0 0 0 0 0 0 0 0 11 o l11] o 12 0 12 | 23
Peak Hour: 2 0 6 8 3 2 16 24 16 805 9 B30 60 1465 9 1534 2396
7:00 to 8:00
AFTERNOON 4:00 to 5:00
Time Stapleton St Stapleton St Nalrn Ave Nalrn Ave
NB NB sB SB EB EB wB WB | TOT
(am)| 1 sT RT|TOT| LT ST RT [TOT| LT ST RT|TOT|LT ST RT|TOT|ALL
uto 5 1 35 | 41 4 0 To 74 | 23 1532 O [1564| 19 1230 30 | 1266 | 2907 |
Trucks | O 0 0 0 0 0 0 0 0 24 0 | 24| 1 11 0 12 | 3
Buses | 0O 0 0] o 0 0 0 0 0 11 o]l 11] o0 8 0 8 19
Peak Hour: & 1 35 41 4 0 0 14 23 1667 9 1 20 1258 30 1308 2962

4:00 to 5:00




City of Winnipeg East Public Works Yards Relocation

Traffic Count Summary
Date: Thursday, March 5, 2009 Weather:
N-S Road Keenleyside St Recorder:
E-W Road Nairn Avenue
MORNING Time Keenleyside St Keenleyside St Nairn Avenue Nairn Avenue
Finish NB NB SB SB EB EB wB WB | TOT |HOUR
LT ST RT | TOT| LT ST RT |TOT| LT ST RT |TOT| LT ST RT | TOT | ALL | TOT
6:45 0 1 1 2 17 0 15 32 1 230 [} 231 3 251 0 254 | 519
7.00 0 1 0 1 g 3 14 26 3 181 4 188 6 290 1 297 | 512
715 0 0 ;] 1 6 2 17 25 2 186 0 188 0 375 0 375 | 589
7:30 0 0 2 2 if 2 16 25 ;] 180 3 189 4 383 1 388 | 604 | 2224
745 2 0 5 7 15 2 20 37 3 215 3 221 4 382 0 386 | 651 | 2356
8:00 3 1 1 b 13 6 12 3 1 176 4 181 3 334 2 339 | 556 | 2400
8:15 1 0 3 4 7 3 12 22 4 199 2 205 3 363 2 368 | 599 | 2410
8:30 1 1 1 3 17 0 13 30 0 201 0 201 4 206 1 301 | 535 | 2341
8:45 1 2 5 8 8 3 14 25 7 202 0 209 2 309 2 314 | 556 | 2246
9:00 1 2 4 7 3 2 9 14 2 207 2 211 4 254 1 250 | 491 | 2181
Peak 7:15to B:15 6 1 11 18 42 13 60 115 14 770 12 796 14 1462 5 1481 2410
AFTERNOON| Time Keenleyside St Keenleyside St Nairn Avenue Nairn Avenue
Finish NB NB SB SB EB EB wB WB | TOT |HOUR|
(p.m.) LT ST RT | TOT| LT ST RT |[TOT| LT ST RT |TOT| LT ST RT | TOT | ALL | TOT
3:45 ] 3 10 13 13 1 T 21 14 240 3 257 8 322 6 336 | 627
4.00 5 1 6 12 1" 2 5] 19 12 308 3 323 6 357 7 370 | 724
4:15 4 2 14 20 16 0 10 26 9 316 2 327 8 340 4 352 | 725
4:30 6 2 5 13 1 1 5 17 T 358 4 369 8 256 6 270 | 669 | 2745
4:45 6 3 9 18 14 0 5 16 12 359 2 373 4 306 13 | 323 | 730 | 2848
5:00 3 2 6 1 5] 0 1" 1w T 325 1 333 | 11 289 5 305 | 666 | 2790
515 6 3 8 17 12 2 22 10 348 3 361 8 292 4 304 | 704 | 2769
5:30 5 1 G 12 10 1 10 21 11 327 3 341 1 260 & 266 | 640 | 2740
5:45 2 0 1 13 13 2 9 24 7 267 5 278 2 227 6 235 | 551 | 2561
6:00 3 0 4 7 13 1 1 25 6 227 4 2& 3 229 5] 238 | 507 | 2402
Peak 3:45 to 4:45 21 8 34 63 49 3 26 78 40 1341 11 1382 26 1259 30 1315 2848
Summary: AM Peak PM Peak
7:15 to 8:15 3:45 to 4:45
Keenleyside St Keenleyside St
60 13 42 26 3 49
J l b Nairn Avenue J l b
14 J t5 A0 J . tao
770 iz ) 1341 p— [z=%] 250
12 1 rm 11 1 rza
g 1 1 21 8 34
Keenleyside St Keenleyside St
Classification Data
MORNING 7:15t0 8:15
fime Keenleyside St Keenleyside St Nairn Avenue Nairn Avenue
NB NB SB EB EB wB WB | TOT
@@m)| v st RrfTvor| LT ST Rr |TOT| LT ST RT |TOT| LT ST RT|TOT|ALL|
Aulo 6 1 [ 18 | 42 13 60 751 14 750 12 | 776 | 13 1422 5 | 1440 2349
Trucks 0 0 0 0 0 0 0 0 0 10 0 10 1 27 0 28 38
Buses 0 0 0 0 0 ] 0 0 0 10 0 10 0 13 0 | 13 23
Peak Hour: 6 1 11 18 42 13 &0 115 14 770 12 796 14 1462 5 1481 2410
7:15t0 8:15
AFTERNOON 3:45 to 4:45
Time Keenleyside St Keenleyside St Nairn Avenue Nairn Avenue
NB NB sB EB EB wB WB | TOT
(@am) | ;1 st Rr|TOT| LT ST RT |TOT| LT ST RT|TOT|LT ST RT|TOT|ALL
Auto 21 8 34 63 49 3 26 78 35 1306 11 | 1951 | 26 1223 30 | 1279 2771
Trucks 0 0 0 0 0 0 ] 0 5 23 0 28 0 26 0 26 54
Buses ] 0 0 0 0 ] 0 0 0 13 0 13 0 10 0 10 23
Peak Hour: 21 B8 34 63 49 3 26 78 20 1341 11 1392 26 1259 30 1315 2848

3:45to 4:45



&

City of Winnipeg East Public Works Yards Relocation
Traffic Count Summary

Date: Tuesday, March 3, 2009 Weather:
N-S Road Kent 5t Recorder:
E-W Road Nairn Avenue
MORNING Time Kent St Kent St Nairn Avenue Nairn Avenue
Finish NB NB SB sB EB EB we WB | TOT |HOUR
LT sT RT|TOT| LT ST RT |TOT| LT ST RT|TOT| LT ST RT |TOT]|ALL)|TOT
6:45 0 0 o] o 2 0 6 8 0 266 0 |26 | 1 267 1 | 269 | 543
7:00 0 0 o| o 2 3 3 8 | o 162 2 |164| 0O 294 3 | 297 | 469
7:15 1 0 1 2 7 1 4 2| o 147 1 | 148 | 1 370 1 | 372 | 534
7:30 0 0 o| o 4 0 3 7 1 195 2 |19 | O 461 0 | 461 | 666 | 2212
7:45 1 0 0 1 3 0 7 | 1 216 1 |218| 0 401 1 | 402 | 631 | 2300
8:00 1 0 2 3 1 2 4 7 o 197 3 |200| o 364 O | 364 | 574 | 2405
8:15 3 0 o | 3 1 ] 2 3| 2 146 0 |148| 0 346 3 | 349 | 503 | 2374
8:30 0 0 1 1 5 0 5 | 3 18 1 |192| 2 300 3 | 305 | 508 | 2216
8:45 2 0 o | 2 7 1 2 10| 4 205 o |209]| o 281 2 | 283 | 504 | 2089
9:00 0 0 3| 3 8 1 4 13| 2 212 1 |215| 2 278 1 | 281 | 512 | 2027
Peak 7:00 to 8:00 3 0 3 6 15 3 18 36 2 755 7 764 1 1596 2 1599 2405
AFTERNOON| Time Kent St Kent St Nairn Avenue Nairn Avenue
Finish NB NB sB SB EB EB we WB | TOT [HOUR
em)| Lt st RrT|TOT| LT ST RT |TOT| LT ST RT|TOT| LT ST RT|TOT|ALL|TOT
3:45 0 0 3| 3 15 i 5 | 20| 1 354 5 |30 | 1 328 2 |328][ 7M1
4:00 4 1 g8 | 13 7 0 2 9 | 8 420 4 |432| 1 326 16 | 343 | 797
4:15 2 3 < I 7 1 0 8 3 339 1 |343| 19 2318 7 | 326 | 685
4:30 5 0 2 I 8 1 2 11| 8 354 3 |365| 2 256 5 | 263 | 646 | 2839
4:45 3 ] (o 0] <3 8 1 4 13| 5 412 2 |419| 1 279 7 | 287 | 722 | 2850
5:00 2 0 2 | 4 6 0 2 8 4 343 5 |352| 3 211 4 | 218 | 582 | 2635
5:15 9 1 6 | 16 | 20 2 2 | 24| 6 381 1 |388| 2 232 4 | 238 | 666 | 2616
5:30 2 2 3| 7 3 2 5 0| 7 373 3 |383| 2 232 7 |241 | 641|281
5:45 2 1 1 4 6 ] 2 8 1 200 2 |203| 1 227 2 | 230 | 535 | 2424
6:00 1 1 3| s 5 0 3 8 4 205 2 |301| 3 254 4 | 261 | 575 | 2417
Peak 3:45 to 4:45 14 & 13 31 30 3 8 41 24 1625 10 1 5 1179 35 1219 2850
Summary: AM Peak PM Peak
7:00 to 8:00 3:45 to 4:45
Kent St Kent St
18 3 15 8 3 30
J l h Nairn Avenue J l k
2 J 2 24J tas
755 EEEp [Z55] _1596 1525 4179
! < "=y Y
are e
Kent St Kent St
Classification Data
MORNING 7:00 to 8:00 _
Time Rent st Rent 5t Nalrn Avenue Nairn Avenue
NB NB sB SB EB EB wB wB | TOT
(@am) | v sT Rr|TOT| LT ST RT |TOT| LT ST RT|TOT|LT ST RT|TOT|ALL
Auto 3 0 2 5 15 3 T8 | 36 | 2 727 7 | 736 | 1 1666 2 | 1550|2336
Trucks | 0O 0 1 1 0 0 0 olo 17 o)]17 ] 0 28 0| 28| 46
Buses 0 0 0 0 0 0 0 0 0 11 0 11 0 12 0 12 23
Peak Hour: 3 0 3 6 15 3 T8 36 2 785 7 764 1 1506 2 1599 2405
7:00 to 8:00
AFTERNOON 3:45 to 4:45
Time Kent St Rent St Nalrn Avenue Nairn Avenue
NB NB sB SB EB EB WB | TOT
fam) | v st RT|TOT| LT ST RT |TOT| LT ST RT|TOT|LT ST RT]|TOT|ALL
Auto | 14 4 13 ] 31| 20 3 51 47 | 24 1493 0 |1526| & 1152 35 | 1191|2789
Trucks | O ] o o 0 0 0 0 o 17 1| 18| 1 18 o0 | 19| 37
Buses | O 0 o o 0 0 0 0 o 15 o015 ] o0 9 0 9 | 24
Peak Hour: 14 4 3 a1 30 3 8 A1 24 1525 10 1550 & 1179 35 1218 2850

3:45 to 4:45




Traffic Count Summary

City of Winnipeg East Public Works Yards Relocation

Date: Tuesday, March 3, 2009 Weather:
N-S Road Chester St Recorder:
E-W Road Nairn Avenue
MORNING Time Chester St Chester St Nairn Avenue Nairn Avenue
Finish NB NB sB SB EB EB we WE | TOT [HOUR
LT ST RT | TOT| LT ST RT |TOT| LT ST RT | TOT | LT ST RT |TOT| ALL | TOT
8:45 0 0 0 0 2 0 2 4 1 238 5 |244| 1 278 1 |278]| 526
7:00 0 1 0 1 2 2 4 8 0o 177 12 | 189 | 1 283 0 | 284 | 482
7:15 1 1 0 2 3 0 1 4 0 158 9 | 167 | 1 403 2 | 406 | 679
7:30 1 0 1 2 2 3 2 7 1 170 8 | 179 | 0 478 1 | 477 | 665 | 2252
7:45 2 0 0 2 3 2 2 7 2 188 3 | 193 | 2 404 2 | 408 | 610 | 2336
8:00 3 0 1 4 0 4 1 5 il 193 10 | 204 2. 329 3 334 | 547 | 2401
8:15 3 0 0 3 2 1 0 3 1 15 3 | 180 | O 337 O |337)] 503 | 2325
8:30 7 0 0 T 7 0 5 12| 2 178 2 | 182 | 1 345 2 | 348 | 549 | 2209
8:45 6 0 0 8 6 2 2 10| 2 195 2 | 199 | 1 270 1 | 272 | 487 | 2086
9:00 6 1 1 8 5 1 0 6 5 219 4 | 228 | 4 252 2 |258| 500 | 2039
Peak : 7:00 - 8:00 7 1 2 10 8 9 6 23 4 709 30 743 5 1612 8 1625 2401
AFTERNOON| Time Chester St Chester St Nairn Avenue Nairn Avenue
Finish NB NB SB sB EB EB wB WB | TOT |[HOUR
(pm)| LT ST RT|TOT| LT ST RT |TOT| LT ST RT|TOT|LT ST RT|TOT|ALL]TOT
3:45 11 2 6 | 19 3 0 4 il 3 364 5 | 372 | 2 298 1 |301]| 699
4:00 (5] 7 g 12 5 1 3 9 1 418 8 427 4 303 2 309 | 757
4:15 26 5 | 5 0 2 7 4 349 3 |38 | 3 331 0 |334]| 730
4:30 9 1 1 11 4 1 2 7 7 372 3 | 382| 0 261 0 |261| 661 |2847
4:45 22 3 z | o7 1 1 3 5 4 371 4 | 379| 0 283 0 | 283|694 | 2842
5:00 10 2 7 | 19 3 0 2 5 5 354 3 |3s2| 0o 18 1 | 187 | 573 | 2658
5:15 9 1 2 12 8 2 2 10 T 422 1 430 2 254 1 257 | 709 | 2637
5:30 5 1 1 8 2 0 2 4 6 35 2 | 364 | 0 239 3 |242 | 618 | 2594
5:45 7 4 3 | 14| 2 0 3 5 | 4 207 3 | 304a| 0 238 2 |240| 563 | 2463
6:00 4 2 2 | 8 0 0 0 o| 3 274 1 |278| 1 255 1 | 257 | 543 | 2433
Peak : 3:30 to 4:30 52 9 4 1 17 2 130 15 1508 198 1537 9 1193 3 1206 2847
Summary: AM Peak PM Peak
7:00 - 8:00 3:30 to 4:30
Chester St Chester St
6 9 8 1 2 17
J l b Nairn Avenue J l’ k
4 J — tﬂ 15 J _ u
700 WP [2401] 612 1503 4193
"=y Y =y e
T 1t g 52 9 14
Chester St Chester St
Classification Data
MORNING 7:00 - 8:00
Time Chester 5t Chester St Nalrn Avenue Nairn Avenue
NB NB SB SB EB wB WB | TOT
(a.m.) ET ST RT | TOT| LT ST RT |TOT| LT ST RT | TOT| LT ST RT |TOT] ALL
Auto 7 1 2 [ 10 ] E] 3 53 | 4 6/6 28 | 708 | & 18560 B |157a|2314
Trucks 0 0 0 0 0 0 0 0 0 22 2 24 0 52 0 52 76
Buses 0 0 0 0 0 [+] 0 0 0 11 0 11 0 0 0 0 11
Peak Hour: 7 1 2 10 8 9 [ 23 4 700 80 743 5 1612 8 1625 2401
7:00 - 8:00
AFTERNOON 3:30 to 4:30
Time Chester St Chester St Nairn Avenue Nalrn Avenue
NB NB SB SB EB EB wB WB | TOT
fam)| t+ st Rr|TOT| LT ST RT |TOT| LT ST RT|TOT|LT ST RT|TOT|ALL
Aulo 51 g 4 | 14 | 17 Z T | 30 | 15 1446 18 | 1461| @ 1168 3 | 1181|2766
Trucks 1 0 0 1 0 0 0 0 0 55 1 56 0o 24 0 | 24| 81
Buses 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Peak Hour: 52 5 14 15 17 ] 11 30 18 1508 19 1637 9 1193 3 1206 2847

3:30 to 4:30




&

City of Winnipeg East Public Works Yards Relocation

Traffic Count Summary
Date: \Wedensday, March 4, 2009 Weather:
N-S Road Foster St Recorder:
E-W Road Nairn Avenue
MORNING Time Foster St Foster St Nairn Avenue Nairn Avenue
Finish NB NB SB SB EB EB wB WB | TOT |HOUR
LT ST RT | TOT| LT ST RT |TOT| LT ST RT |TOT| LT ST RT |[TOT| ALL | TOT
6:45 3 0 1 4 1 0 8 9 0 256 0 256 0 308 0 306 | 575
7:00 1 0 0 1 2 0 2 4 2 188 0 190 0 259 2 261 | 456
715 2 0 1 3 1 0 5 6 0 202 2 204 4 360 0 364 | 577
7:30 2 ] 1 3 0 0 3 o 1 181 1 183 3 n 0 314 | 503 | 2111
7:45 1 0 1 2 0 0 8 8 4 233 0 237 ¥ 3 3 321 | 568 | 2104
8:00 1 0 0 1 1 0 13 14 4 200 1 205 6 318 2 326 | 546 | 2194
8:15 0 0 1 1 0 0 8 8 1 199 1 201 2 304 3 309 | 519 | 2136
8:30 2 0 2 4 1 0 4 5 3 178 0 179 2 321 3 326 | 514 | 2147
8:45 1 0 1 2 1 1 8 10 10 173 1 184 4 300 6 310 | 506 | 2085
9:.00 2 0 5 T 1 0 5 6 1 235 3 239 3 278 1 282 | 534 | 2073
Peak : 7:00 - 8:00 6 0 3 9 2 0 29 3 9 818 4 829 20 1300 5 1325 2194
AFTERNOON| Time Foster St Foster St Nairn Avenue Nairn Avenue
Finish NB NB SB SB EB EB wBe WB | TOT |HOUR
(p-m.) LT ST RT [ TOT| LT ST RT |TOT| LT ST RT |TOT| LT ST RT |[TOT| ALL | TOT
3:45 0 1 3 4 0 0 1 1 6 323 3 332 5 258 2 265 | 602
4:00 0 0 4 4 0 0 i 1 4 378 0 382 1 360 4 365 | 752
415 1 0 0 1 0 0 2 2 T 344 0 351 7 286 0 288 | 642
4:30 1 0 1 2 2 0 (<] 8 T 382 1 390 o 219 3 222 | 622 | 2618
4:45 0 0 2 2 0 0 3 3 [:] 426 2 435 1 266 1 268 | 708 | 2724
5:00 0 0 5 5 0 0 2 2 5 362 0 367 0 237 5 242 | 616 | 2588
515 3 0 5 8 2 0 ] 8 9 385 0 394 1 288 0 289 | 699 | 2645
5:30 1 0 2 3 2 0 7 9 3 362 1 366 1 252 2 255 | 633 | 2656
5:45 0 1 2 3 0 0 3 3 4 311 1 316 0 230 3 233 | 555 | 2503
6:00 0 0 0 0 1 0 1 2 3 276 1 280 0o 217 0 217 | 499 | 2386
Peak : 3:45 -4:45 p.m. 2 0 7 ] 2 0 12 14 24 1630 4 15586 4 1131 8 1143 2724
Summary: AM Peak PM Peak
7:00 - 8:00 3:45 - 4:45 p.m.
Foster St Foster St
29 0 2 12 0 2
J l b Nairn Avenue J l k
2 J . ts =4 J - tﬁ
816 ) 300 1530 I 131
e ¢ Y =S
aMe a1r
Foster St Foster St
Classification Data
MORNING 7:00 - 8:00
Time Foster St Foster St Nalrn Avenue Nairn Avenue
NB NB sSB SB EB we WB | TOT
fam) | v st RT|TOT| LT ST RT |TOT|[ LT ST RT |TOT| LT ST RT|TOT]|ALL
Auto 4 0 2| 6 2 ] 55 | 31 | @ 756 4 | 769 14 1261 5 |1280| 2086
Trucks 2 0 1 3 0 0 0 0 0 44 0 44 6 24 0 30 7
Buses 0 0 0 0 0 0 0 0 0 16 0 16 0 15 0 15 31
Peak Hour: 6 0 3 9 2 [i] 35 31 8 816 4 829 20 1300 & 1325 2194
7:00 - 8:00
AFTERNOON 3:45 - 4:45 p.m.
Time Foster Foster St Nairn Avenue alrn Avenue
NB NB SB sB EB EB wB wB | TOT
fam) | v st Rr|TOT| LT ST RT |TOT| LT ST RT|TOT| LT ST RT |TOT|ALL
Auo 2 0 7] 9] 2 0 12 | 14 | 24 1486 4 |1514| 4 1084 © |1096] 2633
Trucks 0 0 0 0 0 0 0 0 0 26 0 26 0 3 0 31 57
Buses 0 0 0 0 0 0 0 0 0 18 ] 18 0 16 0 16 34
Peak Hour: 2 0 ¥ 9 2 0 12 14 24 1530 4 1 4 1131 8 1143 2724

3:45 - 4:45 p.m.




City of Winnipeg East Public Works Yards Relocation

&

Traffic Count Summary
Date: Wedensday, March 4, 2008 Weather:
N-S Road Grey ot Recorder:
E-W Road Nairn Avenue
MORNING Time Grey St Grey St Nairn Avenue Nairn Avenue
Finish NB NB sB SB EB EB wB WB | TOT [HOUR
LT ST RT|TOT| LT ST RT |TOT| LT ST RT|TOT|LT ST RT |TOT|ALL]| TOT
6:45 1 1 o] 2| 15 2 4 | 21| 0 =235 3 |238| 2 290 4 |295| 557
7:00 0 ] o] o0 8 3 13 | 24 | 2 200 5 |216| 1 300 4 |305| 545
7:15 0 0 1 1 10 0 g | 18| 1 184 3 |188| 1 355 3 |350( 566
7:30 3 1 0| 12 0 14 | 26| 1 188 8 |197| 2 426 & |434| 661 | 2329
7:45 3 3 2 | 8 16 2 5 | 23| 4 196 o9 |209| 6 382 7 | 395|635 | 2407
8:00 3 2 4 | 9 16 6 11 | 33| 4 =202 12 |218| 5 328 10 | 343 | 603 | 2465
8:15 1 2 3| 6 14 1 12 | 27| 5 182 10 |197| 7 509 6 |522| 752 | 2651
8:30 7 3 4 | 14| 19 1 % | 35| 5 18 7 |177| & 294 10 | 310 | 536 | 2526
845 [ 11 1 6 | 18| 10 4 12 | 26 | 10 180 8 |178| 11 282 11 [ 304 | 526 | 2417
900 | 10 2 8 | 20| 28 1 20 |49 | 4 216 12 |232| 10 256 10 | 276 | 577 | 2391
Peak: 7:15-8:15 10 8 9 27 58 9 42 109 14 768 33 821 20 1645 29 1694 2651
AFTERNOON| Time Grey St Grey St Nalrn Avenue Nairn Avenue
Finish NB NB sB sB EB EB ws WB | TOT [HOUR|
(pm)| Lt st RT|TOT| LT ST RT |TOT| LT ST RT|TOT|LT ST RT|TOT|ALL]| TOT
345 | 10 4 5 | 20 | 18 0 6 | 34| 16 312 0 |328| 1 287 9 |297]| 679
4:00 8 3 6 | 17| 19 0 8 |27 |13 249 1 |363| 4 333 19 | 356 763
415 6 4 B | 18] 12 0 12 | 24| 8 321 6 |333| 86 331 11 |348| 723
4:30 1 3 [ 16 (] 5 | 21|10 370 11 [391| o 242 15 | 257 | 678 | 2843
4:45 | 17 5 14| 36| 18 3 11 | 32| 12 380 10 |402| 3 202 15 | 310 | 780 | 2044
500 7 5 6 | 18| 13 5 8 | 26|18 340 3 [361| 2 231 17 | 250 | 655 | 2836
515 | 12 4 2 | 18| 14 0 13 | 27| 18 384 1 |403| 0 287 14 | 301 | 749 | 2862
5:30 6 [ 4 | 16| 23 2 9 | 34| 5 325 4 |334]| 2 272 19 | 293 | 677 | 2861
5:45 2 3 3| 8 | 24 0 5 |20 |13 201 1 [305| 0 236 11 | 247 | 589 | 2670
6:00 4 1 1 5 | 16 0 6 22| 8 256 o0 [264| 0 235 14 | 249 | 541 | 2556
Peak: 3:45-4745p.m. a7 13 40 80 65 3 36 104 41 1420 28 1489 13 1198 60 1271 2944
Summary: AM Peak PM Peak
7:15 - 8:15 3:45 - 4:45 p.m.
Grey St Grey St
42 9 58 3 3 65
Jlk Nairn Avenue Jlb
14 _ Q> N .
768 EEED s 1420 Y 1L
"3 e S e
10 ‘!9 37 13 30
Grey 5t Grey St
Classification Data
MORNING 7:15-8:15
Time Grey ot Grey St Nairn Avenue alrn Avenue
NB NB SB SB EB EB wB
fam)| v st RT|TOT| LT ST RT |TOT| LT ST RT [TOT| LT
Auto E] 8 3 | 20 | 55 ] 72 | 106 | 14 733 a8 | /85| 19 1
Trucks | 1 0 6| 7 3 0 0 3|lo 21 1 ]|z22]1
Buses | O 0 o] o 0 0 0 o] o 14 o0 ]14] 0
Peak Hour: 10 [] 9 27 68 g a4z 100 14 768 39 821 20 1645 29
7:15-8:15
AFTERNOON 3:45 - 4:45 p.m.
Time Grey St Grey St Nalrn Avenue ~Nalrn Avenue
NB NB SB SB EB EB WB wB | ToT
(am)| v st RT|TOT| LT ST RT |TOT| LT ST RT |TOT| LT ST RT |TOT]|ALL
Aulo 34 13 2| 3| & 3 36 | 104 | 41 1296 22 |14 G 1144 5O |1212] 26485 |
Trucks 3 0 4 |7 0 0 0 o|o 24 s |2| 4 38 1 |4]|78
Buses O 0 o | o 0 0 0 olo o o]o]Jo 18 o0 18] 18
Peak Hour: 37 i3 30 65 3 36 104 41 1420 28 1489 13 1198 60 1271 2944

3:45 - 4:45 p.m.




City of Winnipeg East Public Works Yards Relocation
Traffic Count Summary

Date: Tuesday, March 10, 2009 Weather:
N-5 Road Watt St Recorder:
E-W Road Nairn Avenue
MORNING Yime Watt St Watt St Nairn Avenue Nairn Avenue
Finish NB NB SB SB EB EB we WwB | TOT [HOUR
LT ST RT|TOT| LT ST RT |TOT| LT ST RT|TOT| LT ST RT|TOT|ALL|TOT
645 | 27 53 39 |119| 43 136 3 |182| - 124 45 | 169 | 73 143 14 | 230 | 700
700 | 30 52 45 |127| 30 96 3 |120| - 102 31| 133 | 116 199 21 | 336 | 725
715 | 21 52 53 [126| 35 125 6 |166| - 88 28 | 116 | 78 231 21 | 330 | 738
730 | 43 66 36 [145| 26 143 4 |173| - 79 30 | 109 | 120 280 17 | 417 | 844 | 3007
745 | 47 104 85 |236| 41 218 7 |266| - 146 30 | 176 | 119 278 20 | 417 | 1095 3402
s800 | 50 107 65 |222| s0 202 6 |28B| - 81 32 | 113|116 228 24 | 368 | 961 | 3638
815 | 36 81 42 |159| 30 195 8 |233| - 57 25| 82 | 99 221 24 | 344 | 818 | 3718
830 | 39 98 63 |200] 31 133 6 |170| - 112 32 | 144 [ 120 229 16 | 365 | 879 | 3753
845 | 41 91 66 |198| 18 150 6 |174| - 8 38 | 124 | 106 186 18 | 310 | 806 | 3464
900 | 31 71 43 | 145| 34 119 5 |18 - 97 23| 120 | 73 179 28 | 280 | 703 | 3206
Peak : 7:30 to 8:30 172 290 255 817 152 748 27 927 O 396 119 515 454 956 84 1494 3753
AFTERNOON| Time Watt St Watt St Nairn Avenue Nairn Avenue
Finish NB NB SB sB EB EB we wB | TOT [HOUR
(pm)| LT ST RT|TOT| LT ST RT |TOT| LT ST RT|TOT|LT ST RT|TOT|ALL|TOT
345 | 51 145 152 |348| 13 126 3 |142| - 147 45 | 192 | 63 174 41 | 278 | 960
400 | 60 140 159 |359| 19 111 11 |141| - 201 32 | 233 | 91 171 54 | 316 | 1049
415 | 23 183 150 |385| 23 119 2 |144| - 231 49 | 280 | 97 208 B0 | 365 | 1154
430 | 26 191 164 |381| 34 104 6 |144| - 235 42 | 277 [ 73 151 53 | 277 | 1079 | 4242
445 | 71 172 127 |370| 29 121 2 |152| - 130 30 | 160 | 87 174 47 | 308 | 990 | 4272
500 | 3 156 126 (320 24 103 3 |130| - 218 42 | 260 | 76 158 28 | 262 | 972 | 4195
515 | 30 212 173|415 35 104 2 |141| - 169 24 | 193 | 81 143 60 | 284 | 1033 | 4074
530 | 35 155 95 [285| 15 105 2 |122| - 143 30 | 173 | 53 150 30 | 233 | 813 | 3808
545 | 30 135 125|200 25 91 3 |119| - 178 23 | 201 | 47 107 37 | 191 | 801 | 3619
500 | 20 131 69 [ 220 24 84 4 |112| - 127 20| 147 | 58 151 45 | 254 | 733 | 3380
Peak: 3:45t0 445 180 686 600 1475 108 456 21 581 0 797 153 050 348 704 214 1266 4212
Summary: AM Peak PM Peak
7:30 to 8:30 3:45 to 4:45
Watt St Watt St
6 peds 27 748 152 15pec 21 455 105
J l b Nairn Avenue J l h
Led 5 peds tzm 5 peds
396 NN 5o 797 mEp L =
2 peds 1191 ﬂm 7 peds 1531 r343
172 3! lzl!s 3 peds 180 686 609 3 peds
Watt St Watt St
Classification Data
MORNING 7:30 to 8:30 e _
Time att ot Watt St Nalrn Avenue Nain Avenue
NB NB SB SB EB w8 WB | TOT
(am)| v st Rr|TOT| LT ST RT |TOT| LT ST RT|TOT| LT ST RT|TOT|ALL
Ao | 167 374 249 | 790 | 142 738 26 | 906 | 0 a75 111 | 486 | 444 920 76 | 1442 | 3624 |
Trucks [ 5 6 4 | 15 8 8 1 15 12 8 | 20 [ 10 21 & | 37 | &7
Buses 0 10 2 12 2 4 0 6 9 0 9 0 15 0 15 42
PeakHour 172 390 255 817 162 748 27 927 0 396 119 515 454 056 B84 1494 3753
7:30 to 8:30
AFTERNOON 3:45 to 4:45
Time — Watt St Watt St Nalrn Avenue Nalrn Avenue
NB NB sB SB EB EB we WB | TOT
(fam)| v st Rr|TOT| LT ST RT |TOT| LT ST RT | TOT| LT ST RT |TOT|ALL
AUo 172080 GOT [1243| 105 446 21 | 572 ] O 774 142 | 016 | 330 672 208 | 1219 | 4149 |
Trucks 8 1 6 | 25 ] 3 0 3 g9 7|18 19 5327
Buses 0 6 2 | 8 0 5 0 [ 14 4 | 18 1 13 1 15 | 47
Peak Hour: 686 600 1475 106 485 21 581 0 797 153 950 348 704 214 1266 42712

3:45 to 4:45




City of Winnipeg East Public Works Yards Relocation

Traffic Count Summary
Date: Tuesday, March 10, 2009 Weather:
N-S Road Archibald St Recorder:
E-W Road Mission St
MORNING Time Archibald St Archibald St Mission St
Finish NB NB sB sB wB WB | TOT |HOUR
ST RT |TOT| LT ST TOT LT RT | TOT| ALL | TOT
6:45 121 29 | 150 | 58 200 259 12 12 | 24 | 433
7:00 130 23 | 153 | 29 261 290 18 8 | 26 | 469
7:15 119 13 | 132 | 14 218 232 51 9 | 60 | 424
7:30 147 15 [ 162 | 21 300 321 61 12 | 73 | 556 | 1882
7:45 203 21 |224| 18 331 349 91 8 | 99 | 672 | 2121
8:00 256 20 [276| 31 329 360 57 8 | 65 | 701 | 2353
8:15 186 16 | 202| 10 310 320 67 8 | 75 | 597 | 2526
8:30 208 14 222 10 275 285 66 4 | 70 | 577 | 2547
8:45 204 20 |224| 7 268 275 47 6 | 53 | 552 | 2427
9:00 168 18 | 186 9 220 229 36 8 | 44 | 459 | 2185
Peak : 7:30 to 8:30 853 71 924 69 1245 1314 281 28 309 2547
AFTERNOON| Time Archibald St Archibald St Mission St
Finish NB NB SB sSB we WB | TOT |HOUR
(p-m.) ST RT |[TOT| LT ST TOT LT RT | TOT| ALL | TOT
3:45 207 34 [331| 5 261 266 43 27 | 70 | 667
4:00 270 44 [314| 5 251 256 32 13 | 45 | 615
4:15 275 46 [321| B8 252 260 28 15 | 43 | 624
4:30 366 79 | 445| 6 217 223 34 16 | 50 | 718 | 2624
4:45 207 37 |334| 4 243 247 41 30 | 71 | 652 | 2609
5.00 307 49 |356| 5 235 240 25 20 | 45 | 641 | 2635
5:15 357 53 [410| 2 209 211 24 11 | 35 | 656 | 2667
5:30 321 53 |374| 4 187 191 29 8 | 37 | 602 | 2551
5:45 255 45 [300| 3 176 179 23 11 | 34 | 513 | 2412
6:00 250 36 |286] 5 146 151 17 8 | 25 | 462 | 2233
Peak : 4:15t0 5:15 1327 218 1545 17 904 921 124 77 201 2667
Summary: AM Peak PM Peak
7:30 to 8:30 4:15to 5:15
Archibald St Archibald St
1245 69 904 17
lk Mission St lb
g L
[2547] [2687]
rzm r124
s! !1 1327 218
Archibald St Archibald St
Classification Data
MORNING 7:30 to 8:30
Time Archibald St Archibald 5t “Wission St
NB NB sB SB EB we we | TOT
(a.m.) ST RT |TOT| LT ST TOT TOT | LT RT | TOT | ALL
uto B22 71 | 893 | 69 1219 1286 0 | 269 24 | 293 | 2474
Trucks 15 0 | 15 0 20 20 o | 10 4 | 14| 49
Buses 16 0 | 16 0 [ 2 0 | 2 o | 2| 24
Peak Hour: 853 71 924 69 1245 1314 0 281 28 309 2547
7:30 to B:30
AFTERNOON 4:15 to 5:15
Time Archibald St Archibald 5t Tission St
NB NB SB sB EB wB WB | TOT
(a.m.) ST RT |TOT| LT ST TOT TOT | LT RT | TOT | ALL
uto O 1307 208 |1515] 16  &81 0 |6897| O g | 121 0 76 [ 197
Trucks 15 5 | 20 1 10 1 0 1 1 2 | 33
Buses 5 5 | 10 0 13 13 0o | 2 0| 2| 25
Peak Hour: 1327 218 1545 17 904 921 0 124 77 201 2667

4:16to 5:15
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Level of Service
For Urban Arterial Road

COMMONLY USED LEVEL OF SERVICE DEFINITIONS

Level of Service
For Traffic Signal Conirolied Intersection

Free flowing traffic with average
|| overall travel speed in the upper
range.

[ Delay is not unreasonable.
| Average overall speeds drop
| due to intersection delay and
¢ intervehicular conflicts.

Traffic flow still stable with

| acceptable delays. Average

| overall travel speeds in the
middle range.

| Approaching unstable flow.
! Delays at intersections may
| become extensive. Average
| overall speeds in the lower
[ range.

! Unstable flow. Continuous
| backup on approaches to
| intersections. Average over-
| all traffic speed variable but
| in the lower range.

Minimal delay experienced by motorists and no traffic sighal phase is fully ufilized. Very
seldom does a motorist wait longer than the duration of one red signal interval. The
approaches appear open, turning movements are easily made and drivers have freedom
of operation. The (Poisson) probability is that 95% of the time all vehicles arriving on one
complete cycle will clear during the next green interval.

Traffic signal phases are occasionaily fully utilized and delays experienced by
motorists are not unreasonable. Many drivers begin to feel somewhat restricted
within groups of vehicles approaching the intersection. The (Poisson) probability
is that 90% of the time all vehicles arriving on one cycle will clear during the next
green interval.

Traffic signal phases are more frequently fully utilized, but delays are stil
acceptable. Drivers feel more restricted, may have to wait more than the duration
of one red signal interval and queues may develop behind turning vehicles. The
(Poisson) probability is that 75% of the time all vehicles arriving on one complete
cycle will clear during the next green interval.

Drivers experience increasing restriction and instability of flow. There are
substantial delays to approaching vehicles during short peaks within the peak
period but there are enough traffic signal cycles with lower demand to permit the
occasional clearance of developing queues and prevent excessive back-ups. The
(Poisson) probability is that 60% of the time all vehicles arriving on one complete
cycle will clear during the next green interval.

Traffic flow demand equals the capacity. Continuous delays are experienced
There are long queues of vehicles waiting upstream of the intersection and delays
to vehicles may extend to several traffic signal cycles. The (Poisson) probability is
that 50% of the time all vehicles arriving on one complete cycle will clear during
the next green interval.




City of Winnipeg ‘ AECOM

Public Works East Yards Relocation Traffic Impact Assessment

Appendix C

Existing vs. Forecast Capacity Analysis

s

FINAL RPT - 026538606 - Public Works East Yards TiA - 090429.doc



City of Winnipeg

AECOM

Pubtic Waorks East Yards Relocation Trafile Impsct Aszessment

The following operational impacts were noted upon comparison of the existing and forecast morning peak
hour corridor operations:

e Lagimodiere Boulevard and Regent Avenue — eastbound left-turn decreases from LOS D to LOS E and
overall intersection operation decreases from LOS Cto LOS D

e  Naim Avenue and Panet Road — none to report

e Naim Avenue and Stapleton Street — northbound approach maintains LOS F, but v/c increases from 0.27
to 0.97. Overall operation decreases from LOSBto LOS C

e Naim Avenue and Keenleyside Street — overall intersection ICU increasing from 73 to 97 percent with
LOS A

e Naim Avenue and Kent Street — overall intersection ICU increasing from 60 to 79 percent with LOS A
e Nairn Avenue and Chester Street — northbound approach decreases from LOS Cto LOS D

o Naim Avenue and Foster Street — southbound approach decreases from LOS C to LOS D

e Naim Avenue and Grey Street — none to report

e Naim Avenue and Watt Street — none to report

e Archibald Street and Mission Street — none to report

e Mission Street and Panet Road — none o report

The reduced level of service and loss of capacity during the morning peak hour results from a combination of
mildly increased northbound fraffic demands as assumed site vehicles and equipment leaves the Public
Works Yards for the day, as well as increased traffic volumes on Nairn Avenue from background traffic
growth (not associated with the site) and site generated traffic entering the site (employees starting shift).

The operational impacts noted upon comparing the existing and forecast afternoon peak hour corridor
operations include:

e Lagimodiere Boulevard and Regent Avenue — eastbound left-turn decreases from LOS E to LOS F and
V/C ratio increases to 0.84 from 0.66

e Naim Avenue and Panet Road — the eastbound shared through and right furn movement increases in
V/C ratio from 0.80 to 0.95, while its southbound through decreases from LOS C to LOS D

e Naim Avenue and Stapleton Street — northbound approach decreases from LOS C to LOS D

FINAL RPT - 026538606 - Public Works East Yards TIA - 090429.doc



City of Winnipeg
Public Works East Yards Relocation Traffic Impact Assessment

’ AECOM

Appendix D

Schematics of Future Transportation Network Corridors

FINAL RPT - 026538606 - Public Works East Yards TIA - 080429 doc



A

"~ CITY OF WINNIPEG
CONCEPTUAL SITE SERVICING

PUBLIC WORKS EAST YARDS

I

~“Figure 2

-’ s

—




133418 FAISATINIDS

THOMAS AVENUE

[TTTITTETITITITIT

20 STALLS

REFUELING

4
mT?

PARKS

BRIDGE

LIFYLS ¥ILSTHO

FUTUREBR.T.

RAIL LINE



DOWNTOWN

Policy Plate

TRANSPORTATION CONCEPT PLAN
TO 2020 AND BEYOND

PLAN WINNIPEG
2020 VISION

©,
Winnipeg

REGIONAL STREET
NETWORK

{for Information os_w not
dagignated by this Plan)

HIGH SPEED TRANSIT
NETWORK

Busway

(Bus-Only Roadway in a
Dedicated Right-of-Way)

On-Strast Transit Priority
Measuras

ro.n. Dlamend Lanes, Transit

riority Signals)

[

-

INNER RING / LOOP ROUTES
(Wasl & East)

Major Street Additions For
Congidaraiion Bayond 2020

Major Stroat Widenings For
Conslderation Beyond 2020

HIGHWAY NETWORK
(Under Provineial Juriadiclion)

CITY OF WINNIPEG BOUNDARY

EFFECTIVE DATE: Decomber 12; 2001

This map Iz intandad for Information only,
Iis inlarprotation should be confirmed
i by contaeling ._—us_w- Clty of 25.__“.__-3 J
Planning, Proj an volopmant Departman
v _H,:._. (204) 6867731,




o )
'- Li’l}.‘%' i

;




Appendix D4
Former EImwood / Narin Landfill Site Final Preliminary

Site Condition Assessment Report [KGS Group]



CITY OF WINNIPEG

FORMER ELMWOOD / NAIRN LANDFILL SITE
FINAL PRELIMINARY SITE CONDITION
ASSESSMENT REPORT

December 2008

KONTZAMANIS » GRAUMANN * SMITH » MACMILLAN INC.
CONSULTING ENGINEERS & PROJECT MANAGERS

GROUP

0B-0107-15_COVERPAGE.CRD



st/Geomatics Specialist

T Brgiar:\t;Bodnaruk, P.Eng. Rob¥ert D. Sinclair, P. Eng. |
~Senior Hydraulic/Hydrological Engineer ~ "Manager, Environmental Services

FPFLR -865WAVERLEYST, WINNIPEG MANITOBAR3T 5P4 PH (204)896-1209 FAX (204)896-0754
SUITE301A 1001 WILLIAMST THUNDERBAY ONTARIO P7B6M1 PH (807)623-2196 FAX (807)473-5671



- KONTZAMANIS = GRAUMANN = SMITH » MACMILLAN INC.
CONSULTING ENGINEERS & PROJECT MANAGERS ,

December 23, 2008. FilevNo. 08-0107-15

City of Winnipeg

Planning Property and Development Department
Civic Accommodation Division

3" Floor, 65 Garry Street

Winnipeg, Manitoba

R3C 4K4

ATTENTION Ms. Bonme Konzelman, P. Eng.
Contract Coordinator

RE:  Former Elmwood / Nairn Avenue Landfill Site
Preliminary Site Conditions Assessment Report
City Of Winnipeg

Dear Ms. Konzelman:

Please find a copy of the Former Elmwood / Nairn Avenue Landfill Site Final Pretiminary Site.
Conditions Assessment Report.

We trust the above final report is adequate for the City of Winnipeg to complete their review of
the site condition and proposed recommendations, however, please do not hesitate to contact
the undersigned should you have any questions.

Yours truly,

W

Robert D. Smcla:r P. Eng:
Manager, Environmental Services

RDS/r
Enclosed
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Former Elmwood / Nairn Landfill Site — FINAL Report
Preliminary Site Condition Assessment December, 2008
City of Winnipeg 08-0107-15

1.0 INTRODUCTION

KGS Group has been contracted by the City of Winnipeg to conduct a preliminary site condition
assessment on the former Elmwood/Nairn Avenue Landfill Site (See Figure 1). The City of
Winnipeg is evaluating the cost-effectiveness and practicality of developing a Works and

Operation Yard and possibly a Fleet Maintenance Building on the landfill site.

The facilities components are currently defined to require in the order of 12 hectares (30 acres)
with the Works and Operation Building having an area of approximately 9,000 m? (100,000 ft?)
composed mainly of garage area, a Fleet Maintenance Facility of approximate 4,500 m?
(50,000 ft?), a salt storage facilty with road access for heavy equipment, both granular and
paved parking areas and yard storage areas as well as a small, 0.6 hectare (1.5 acre)
stormwater management pond within approximately 12 hectares (30 acres). A possible refueling

station may also be situated on site. The following study components are presented in the

report.

. Review of Background Data

. Geophysical Screening Survey

. Test Pit and Groundwater Quality Survey (77 test pit logs in Appendix A)
. Foundation Options and Cost Evaluation (Appendix B)

. Stormwater Management Pond Evaluation (Appendix C)

. Leadership in Energy and Environmental Design (LEED) Components

The study components are presented in this final report with appendices.

1 KGS
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2.0 BACKGROUND DATA

The site was formally part of an east-west trending depression that was made up of east-west
elongated swampy areas. Remnants of these wet depressions are visible to the east of
Highway 59/Lagimodiere. These low, wet pond areas were systematically in filled using mainly
waste asphait, concrete and soil from City of Winnipeg road renewal projects from back into the
1950's to about the 1890’s. Current employees of local asphalt/concrete recycling companies

worked on this site in the past.

KGS Group conducted a Landfill Site Disposition Study for the City of Winnipeg in 1992 to 1993,
however, there was limited information on the Elmwood/Nairn Avenue Site likely because it was
known to be essentially construction wastes (asphalt, concrete and soil) mainly from City of
Winnipeg street road renewals and this previous 1993 study was focused on landfill leachate

and gas concerns.

Four existing piezometers were located on site, two near Thomas Avenue, one at the back near
the CN Rail line, and one located in the snow dump area. These were sampled for groundwater

quality and landfill gas (methane) levels, water quality data is presented in Table 2.

A general geologic profile for the site is 1 m of soil cover, 2 to 3 m of asphait, concrete and soil
underlain by reeds and bulrushes with about 0.3 m of bog/peat deposit overlying brown,

undisturbed siity clay.

) KGS
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3.0 GEOPHYSICAL SCREENING SURVEY

The Elmwood Landfill geophysical survey was completed on November 4" and November 13",
2008 by KGS Staff Personnel. The geophysical survey consisted of using an electromagnetic
conductivity (EM) device on an approximate 10-metre grid within the landfill site. A local EM

benchmark site was established to insure quality control of the EM Survey.
3.1 EQUIPMENT AND METHODS

EM 31 Mk 2

The geophysical electromagnetic conductivity survey utilized the Geonics EM 31 Mk 2
electromagnetic induction instrument to measure in-situ conductivity. The EM 31 has a fixed
coil spacing of 3.66 meters and operates on a 9.8 kHz frequency. The EM 31 instrument was
completed in the Vertical Dipole Position. This allows for the Quadrature Phase (conductivity)
and in-phase readings to a depth of 6 m. The units of measure used for conductivity is
millimho/metre (also known as millisiemens/metre) and the In-phase unit of measure is parts per
thousand (PPT).

The instrument was properly calibrated to the manufacturer specifications. This included the
procedure of instrument zeroing every day and checking onto the same location at the start and
end of every day to ensure that instrument drift did not occur. During the course of the survey
no drift above +/- 0.2 millimhos/m was detected and the zero check value was 0.0 on each day.

The benchmark site was located on the northern location of the site.
Global Positioning System (GPS)

EM 31 surveys were conducted by coupling the EM 31 Mk2 to a Trimble GeoXT real time sub-
meter differential grade GPS (DGPS) unit with Post Processing capabilities. This method
allowed for the in the field coupling of all EM31 readings to have an accurate GPS position. The
GPS/EM final positions were corrected to a KGS Survey Grade Base located on site for the
survey. This procedure insured that all positions for the survey were corrected and has an

absolute accuracy of no more than 0.5 metres.

; KGS
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3.2 GEOPHYSICAL RESULTS AND DATA ANALYSIS

The geophysical electromagnetic Vertical Dipole conductivity survey completed on the ElImwood
property utilized the Geonics EM 31 Mk 2 electromagnetic induction instrument to measure in-
situ conductivity. The EM 31 has a fixed coil spacing of 3.66 meters and operates on a 9.8 kHz
frequency. This allows for the Quadrature Phase (conductivity) and in-phase readings to a
depth of 6 m. The units of measure used for conductivity is millimho/metre (also known as
millisiemens/metre). The conductivity is a measure of the resisteivty of the soil and is an
indicator of the soil mass below the ground. The In-phase unit of measure is parts per thousand
(PPT) and is very sensitive to large metallic objects that may be located below the ground

surface.

The instrument was properly calibrated to the manufacturer specifications. This included the
procedure of instrument zeroing every day and checking onto the same location at the start and
end of every day to ensure that instrument drift did not occur. During the course of the survey
no drift above +/- 0.2 millimhos/m was detected and the zero check value was 0.0 on each day.

The benchmark site was located on the northern location of the site.

The EM conductivity survey readings were mapped and analyzed in a Geographical Information
System (GIS) and overlaid with other known features. The EM 31 conductivity values were then
interpolated by an Inverse Distance Weighting (IDW) GRID method to facilitate a conductivity
surface. The GRID surface allows for better analysis when comparing the conductivity and in-
phase readings and identifying trends across the project site. Figure 2 shows the vertical Di-
pole conductivity for the Elmwood Landfill. The conductivity results are classified into EM
ranges to assist in the interpretation and display of the conductivity results. The in-phase
results are shown on Figure 3 and the blue indicates the locations of areas where the presence

of higher levels of metallic material is located on the landfill site.

The EM conductivity results are consistent with the soil material found during the test pitting and
demonstrate normal conductivity for these soil types and type of fill found during the
investigation. The expected typical conductivity for the site was 50-125 mS/m. The In-phase
component of the EM survey indicates that no large metal objects are buried in the landfill site

up to a depth of 6 metres, but significant amounts of small metal and rebar are scattered

4 KGS
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throughout the site, specifically in the areas south of the main access gate. The EM31 results
indicate that the north end of site shows elevated conductivity (conductivity values 125-
200 mS/m) that may be a result of road salting and the proximity of the water main and valves,
but does not appear to be a result of leachate impacted soils. The area to the west show very
high values of conductivity (150 to 600 mS/m and red in colour) that are higher than normal for
the soils on site and is an indication of the presence of leachate to some extent. The test pitting
in this area found garbage materiel and backfill in the western holes. The green areas show the

jowest conductivity and define soil and rubble with lowly impacted groundwater.
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4.0 TEST PIT AND GROUNDWATER QUALITY SURVEY

Following the above EM geophysical survey, KGS Group conducted a program of 77 test pits
over the site between November 3 and 13, 2008 and this subsurface information is presented in
Appendix A and the test pit locations are shown on Figure 4. A backhoe and operator was
supplied by J. D. Penner Ltd of Winnipeg. The EM geophysical survey provided information as
to areas of concern but it was still important to provide a broad coverage of the site. As noted in
the EM survey figures, the main area of concern in terms of actual municipal waste with
leachate is on the north side of the snow dump area between Foster and Chester Avenue
adjacent to the car parts recycling facility. Concrete with rebar is exposed in many areas
throughout the area west of Chester Avenue. Other than this area there are no significant

environmental limitation to development over the remaining area to the east.

The partial groundwater gquality data base as presented in Table 1, is quite variable but presents
no significant concerns. Conductivity is a general parameter that reflects overall groundwater
quality. The results from the site demonstrate measurable, but relatively low leachate impact
levels based on a measure of dissolved minerals or leachate in the groundwater. Levels in the
2000 mS/m range demonstrated no real leachate impacts, below 10,000 mS/m low leachate
impacts and over 25,000 mS/m medium to higher leachate impacts and values near 100,000
very high leachate impacts. This quality data, coupled with the fact that not all holes
encountered groundwater, also suggests that groundwater quality or quantity will not present
significant concerns during construction. Groundwater quality shows pH vaiues in the 8 to 10
range and this is expected for long-term leaching of the basic pH levels from concrete cements.
Groundwater may flow into the excavation but will slow within several days and could be readily
pumped back to the ponds along the south side of the property or to the storm ponds with good
construction schedule planning. Dilution with on-site ponds or storm pond would be expected to
lower pH values into the 8 to 9 range with no real concerns. These small ponds may fill and
overflow, but overland discharge through the current thick, natural grasses would mitigate most

quality concerns.
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5.0 FOUNDATION OPTIONS AND COST EVALUATION

As noted previously, this work component is presented in Appendix B. Also, in overall terms,
the City of Winnipeg can locate the facility anywhere east of Chester Avenue with no real

preference relative to environmental or geotechnical foundations design concepts.
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6.0 STORMWATER MANAGEMENT POND EVALUATION

A small stormwater management pond will be required to dampen out peak flows from the
proposed development as well as settle suspended solids from overall site but with a focus on
granular parking and roadway areas. The stormwater management pond sizing evaluation is
presented in Appendix C. An area of approximately 0.4 hectare (1 acre) will be required within

a fenced area with approximate 2 m of operating depth.

The drainage district for this site is the Mission District which is about to be studied for relief.
There is a 1500 mm sewer on Mission south of the railway tracks. The existing snow dump, site
for pond, has a drain system with a valve and a pipe to the 450 mm storm sewer on Chester,

with drainage then into the Roland District.

The conservative approach would be to limit the drainage of the entire site prior to development.
Therefore a connection using the existing pit and valve system at Chester is recommended.
The existing system should be inspected during the next phase of this work. Scheduling the
storm pond and site drainage early in the process and possibly oversizing the required storm

water pond would mitigate run-off concerns during, as well as after, construction.
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7.0 LEADERSHIP IN ENERGY AND ENVIRONMENTAL DESIGN (LEED)

The proposed construction on a former landfill site would present LEED components as would
the recycling of wastes where cost-effective. Furthermore, KGS Group has completed
geothermal HVAC evaluation for the casino on Regent Avenue and has ongoing groundwater
work at the Freshwater Fish Marketing Corporation further east in Transcona. There would be
options to consider groundwater based geothermal systems, horizontally bored, closed loop
system below the rubble wastes or a combination of the two options, all of which are significant

LEED components.

The City of Winnipeg Streets Maintenance group currently has a standing offer with Rocky
Roads located just to the west of the study site. Rocky Roads can supply crushed recycled
waste material that meets City of Winnipeg specifications for various uses. All of the waste
asphalt and concrete recyclers would take the landfill rubble that must be excavated at no cost
with some reimbursement from Rocky Roads possible. All recyclers require that the material
not include significant dirt levels and such material would require storage to allow rainfall to
clean the material if practical. It would not be practical or cost-effective to recycle any of the

wastes that do not need to be removed for construction.
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8.0 CONCLUSIONS

The historic Elmwood / Nairn Avenue Landfill was developed within low lying wet
depression areas that were infilled by mainly asphalt, concrete and soil wastes from the
1950’s to about the 18980’s with snow and street sweepings still disposed of at the site.

The City of Winnipeg used the site for street renewal wastes for many years in the past.

The geophysical and test pit survey demonstrated that the site east of Chester is
essential all street renewal / similar wastes, however, some municipal waste was defined
west of Chester along the north side of the open and relatively flat, snow dump area.

The geophysical survey defined elevated conductivity in the snow dump area likely
related to “old” leachate making development in this area generally less desireable.

There are no significant environmentally related limitation in the area east of Foster but
the rubble must be managed for foundation systems as presented in Appendix B.

Groundwater does demonstrate elevated pH’s and Total Dissolved Solids (TDS) related
to mainly concrete and soil dissolution but groundwater can be managed with no
significant cost implication.

Storm water management will be required but the system area is quite small and in the
order of 0.4 hectares (1 acre) within a fenced area.

The snow dump area away from the leachate would be a potential storm water
management location and would be constructed from the deep, native silty clay deposits
to produce a water tight structure.

There are opportunities for “green” development of the site with LEED components for
the re-use of the landfill site, re-use/recycle of wastes as well as potential for both open
loop (groundwater) and closed loop (horizontally drilled loops) at the site.
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9.0 RECOMMENDATIONS

It is recommended that the City of Winnipeg consider the following regarding the potential

development of the Elmwood / Nairn Avenue Landfill Site:

. Focus the main development into the area east of Chester Avenue.

. Limit the development in the snow dump area to the possible construction of storm water
management pond or possibly material or equipment storage.

. Consider LEED development of the site where practical and cost effective.

. Utilize the foundation concepts as an initial basis to defining the cost / benefits of
building design and conceptual layout.

. Discuss the general stormwater management plans for the area with Water and Waste
staff as the development concept moves forward.

. Consider retaining the services of a specialized cost estimator to better define overall
project costs relative to the use of the historic Elmwood/Nairn Landfill site.
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10.0 STATEMENT OF LIMITATIONS

KGS Group prepared this report in a professional manner using the degree of skill and care
exercised for similar projects under similar conditions by reputable and competent
environmental consultants. The information contained in this report, including its conclusions, is
based on the information that was made available to KGS Group during the investigation and
upon the services described which were performed within the time and budgetary requirements
of the City of Winnipeg. As the report is based on available information, some of its conclusions
could be different if the information upon which it is based is determined to be false, inaccurate

or contradicted by additional information.

In evaluating the property, KGS Group has relied in good faith on information provided by
individuals noted in this report. KGS Group assumes that the information provided is factual and
accurate. KGS Group accepts no responsibility for any deficiency, misstatements or
inaccuracies contained in this report as a result of omissions, misinterpretations or fraudulent

acts of the persons interviewed.

KGS Group makes no representation concerning the legal significance of its findings or the
value of the property investigated. KGS Group has no contractual liability to third parties for the

information or opinions contained in this report.
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TABLE 1
GENERAL WATER QUALITY
ELMWOOD LANDFILL
WINNIPEG, MANITOBA

EQL TP1 TP4 TP6 TP7 TP19 TP49 TP69
3-Nov-08 | 3-Nov-08 | 3-Nov-08 | 3-Nov-08 | 4-Nov-08 | 7-Nov-08 | 12-Nov-08
0.01 7.81 9.61 10.42 10.81 9.60 8.04 7.98
0.4 3880 1210 2850 2110 2740 3080 14900
1 1500 124 190 278 49 1020 427
2 1830 58 20 35 5 1240 521
0.6 <0.6 46.1 104 149 268 <0.6 <0.6
0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
02 1440 172 377 300 770 1470 2500
9 611 196 833 510 478 121 5110
9 <9 159 17 24 685 853 409
0.005 0.01 1.54 0.01 0.04 0.035 0.125 0.011
0.05 167 43 151 120 307 216 114
0.01 249 15.6 0.36 0.32 1.01 226 539
0.05 41 256 40 345 31 218 3
0.02 330 178 398 300 254 279 1630
0.01 1.08 579 0.17 0.26 0.25 0.91 <0.01
0.0002 1.21 0.14 0.0068 0.0093 0.0199 0.815 0.305
5 2300 698 1550 1160 1780 2330 8370
Notes:
"" = No Data

EQL = Estimated Quantitation Limit = The lowest level of the parameter that can be quantified with confidence
E.C. = Electrical Conductivity

T.D.S. = Total Dissolved Solids

1. All values are expressed in milligrams per litre (mg/L) unless indicated otherwise.

TABLE 1
GENERAL WATER QUALITY

P \Projects\2008\08-0107-15\DesignEnviTables\T1- General Water Quality xIs PAGE 1 OF 1
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Former Elmwood / Nairn Landfill Site — FINAL Report
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AKGS N HOLE NO. ‘
SUMMARY LOG TP-01 SHEET 1 of 1

- !
GROUP |
. 1
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15 %
PROJECT l
SITE Elmwood Landfill DATE DRILLED 11/3/2008
LOCATION 45.7 m southwest of Thomas Avenue UTMs (NAD83) g 235‘%%61365
DRILLING .
METHOD Rubber Tire Excavator Daewoo 180WV
I
_ | o w FIELD HEADSPACE TEST
£ 1 £ o = X Photoionizable Vapours (ppm) @
E = w @ 250 00 750 0
= E & DESCRIPTION AND CLASSIFICATION w g 250 ¢ 0 100
o o 5
o w & = Z | FIELD SOIL TEST (PETROFLAG)
?}; Diesel Fuel {ppm) O
1000 2000 3000 4000
EORGAN[CMATER]AL PN IR MU M PR
I B s FILL - Asphalt, concrete, clay, brown, slightly moist, firm, low plasticity.
0.5 -
10—
15 -
2.0
25
1 1 END OF TEST PIT AT 2.74 m.
3’0-_ Note:
1. Water bubbles visible, water flowed in at high volumes at 2.13 m.
35 -
4.0—
45 —
5.0~:
55 —
6.0—
]
6.5 —f
SAMPLE TYPE n
CONTRACTOR INSPECTOR ﬁ
J & D PENNER K. SINCLAIR APPROVED 7 DATE  11/20/08

VAPOURS (FOR TP) NO GW ELEV P:APROJECTS\2008108-0107-1S\DESIGNIENVILOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008) GPJ




HOLE NO.
| I<GS SUMMARY LOG TP-02 SHEET 1 of 1
GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/3/2008
LOCATION 30.5 m southwest of TP-01 UTMs (NAD83) N 5,529,123
E 637,190
g,’;’,l::;z,'g; Rubber Tire Excavator Daewoo 180WV
. —_ » E FIELD HEADSPACE TEST
£ E O £ 5 | Photoionizable Vapours (ppm) ®
= £ g DESCRIPTION AND CLASSIFICATION w 8 250500 750 1000
o a 5
o ug" % ?{ Z | FIELD SOIL TEST (PETROFLAG)
P Diesel Fuei (ppm) o]
1000 2000 3000 4000
i . COVER - Loose coarse grained gravel and cobbles. T ] N
0s FGO
_. E FILL - Concrete (reinforced with rebar), asphait, silty sand clay, brown, slightly
7 moist, low plasticity.
1.0
15
2.0}
X —// CLAY - Grey, slightly moist, high plasticity.
] - Small silt seam, grey.
| / - Railway tie visible at 2.5 m.
o] %
i QA1
] END OF TEST PITAT 3.66 m.
4,0—: Note:
1 1. Small trickles of water visible at 2.44 m
45 -
5,0-—:
55 4
6.0;
6.5 —

SAMPLE TYPE

VAPOURS (FOR TP) NO GW ELEV PAPROJECTS\2008\08-0107-15\DE SIBNENVILOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008) GPJ

CONTRACTOR
J & D FENNER

INSPECTOR
K. SINCLAIR

APPROVED

1
[ 2‘ DATE 11/20/08




SUMMARY LOG

HOLE NO.

TP-03 SHEET 1 of 1

CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT

Elmwood Landfill

JOB NO. 08-107-15

DATE DRILLED 11/3/2008

Approximately 30.5 m southwest of TP-02 UTMs (NAD83) N 5,529,093
E 637175
Rubber Tire Excavator Daewoo 180WV
- - oo FIELD HEADSPACE TEST
E E i o £ | Photoionizable Vapours (ppm) ®
=1 £ § DESCRIPTION AND CLASSIFICATION w @ 250 500 750 1000
o o 35
o o 3 = Z | FIELD SOIL TEST (PETROFLAG)
5) Diesel Fuel (ppm) o]
1000 2000 3000 4000
. COVER - Loose coarse grained gravel and cobbles A R N
0.5 7] FiLL - Concrete (rebar visible}, asphalt, sand and coarse grained gravel.
10—
: - Concrete, coarse grained gravel, silty clay.
15 -
2.0—
25 -}
3.0

VAPOURS (FOR TP) NO GW ELEV PI\PROJECTS12008\08-0107-15\DESIGN\ENVLOGS\ELMWOOD LANDFILL {NQV 3 TO NOV 13, 2008).GPJ

35 7/ CLAY - Grey, slightly moist, high plasticity.
&
allv CONCRETE AND GRAVEL FILL - Coarse grained gravel.
O
N4
4.0 OO
o
1 / /"4 SANDY CLAY - Brown, slightly moist, intermediate plasticity.
45 — LA
] END OF TEST PIT AT 4.57 m.
] Note:
50— 1. Small trickles of water visible at 4.57 m.
55 .
6.0—
6.5 —
SAMPLE TYPE 4 A
CONTRACTOR INSPECTOR
J & D PENNER K. SINCLAIR APPROVED DATE 11/20/08




|
i
H
H
]

KGS HOLE NO.
SUMMARY LOG TP-04 SHEET 1 of 1

LGR()UP
' CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/3/2008
LOCATION 30.5 m south of TP-03 UTMs (NAD83) N 5,529,053
E 637,173
DRILLING .
METHOD Rubber Tire Excavator Daewoo 180WV
=1 @ a FIELD HEADSPACE TEST
E E o = & | Photoionizable Vapours (ppm) ®
s I E é DESCRIPTION AND CLASSIFICATION w g 250 500750 1000
tw o [
ﬁ ‘g % 2 Z | FIELD SOIL TEST {(PETROFLAG}
% Diesel Fuel (ppm) o]
1000 2000 3000 4000
j i ORGANIC MATERIAL e ! R
7 ) COVER - Light brown
0.5 -
" 1,0—- FILL - Concrete with rebar, coarse grained gravel, sandy clay, grey, moist.
1.5 n
. 2.0
o, =
Q
= ]
8 A
o~ .
o 25
>
O .,
4
z il
- .
2 1 30—
g 7 END OF TESTPITAT 3.06 m.
g ] Note:
z 3.5 1. Water seeped into hole at high volumes at 2.44 m, no bubbles visible.
S 7 2. High volumes of concrete with rebar where uncovered.
g ]
2 4.0—
uy
oy -
<
S i
: s -
] ]
& }
$ -
8 |
2 5.0
5 .
= ]
8 ]
g 55
8 |
Fed =
@
(Q} -
4 60—
o
& b
@ 1
o y
2’ 6.5 —
(&) N
o e
z
E 1
. I
§ SAMPLE TYPE A
2 CONTRACTOR INSPECTOR /
% J & D PENNER K. SINCLAIR APPROVED DATE 11/20/08
>




VAPOURS (FOR TP) NO GW ELEV P\PROJECTS\2008108-0107-15\DESIGNENVILOGSIELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008) GPJ

HOLE NO.
I((;S SUMMARY LOG TP-05 SHEET 1 of 1
GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/3/2008
LOCATION Approximately 30.5 m east of TP-01 UTMs (NADS3) N 5,529,139
E 637,236
DRILLING .
METHOD Rubber Tire Excavator Daewoo 180WV
— o & FIELD HEADSPACE TEST
£ E 3] r & Photoionizable Vapours (ppm) @
= F é DESCRIPTION AND CLASSIFICATION w g 2503007301000
. >
o w ® 2 Z FIELD SOIL TEST (PETROFLAG)
3; Diesel Fuel {ppm) O
1000 2000 3000 4000
] = = ORGANIC MATERIAL
i . COVER
0.5 — ‘
R - FILL - Coarse grained gravel, concrete rebar, clay, grey, siightly moist.
1.0—
: - Railway tie uncovered at 1.22 m.
1.5 —
20—
2.5 .
h 30—
1,7 /" 4 SANDY CLAY - Grey, moist, low plasticity.
17.7] - Black organic matter, roots visible.
35 ¥
b 1 Z CLAY - Grey, moderately moist, high plasticity.
o %
o L%
|\ vz i
50— END OF TEST PIT AT 4.88 m.
- Note:
i 1. Water began to trickle into test pit at 4.88 m.
55
6.0—
6.5 -
SAMPLE TYPE '\
CONTRACTOR INSPECTOR f
J & D PENNER K. SINCLAIR APPROVED "I\ DATE  11/20/08




KGS HOLE NO.
SUMMARY LOG TP-06 SHEET 1 of 1

GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 117372008
LOCATION 30.5 m southwest of TP-05 UTMs (NAD83) N 5,529,113
E 637,223
z’;’;':;gg; Rubber Tire Excavator Daewoo 180WV
. . o & FIELD HEADSPACE TEST
£ E o = & Photoionizable Vapours (ppm) @
= E g DESCRIPTION AND CLASSIFICATION w 2 250 500 7501000
[ o >
ﬁ g g = =z | FIELD SOIL TEST (PETROFLAG)
ff; Diesel Fuel (ppm) o
1000 2000 3000 4000
T 0 covs
] FILL - Clay, grey, dry, low plasticity, mixed with coarse grained gravel, concrete with
R rebar, railway tie, piece of hydro pole, and asphalt visible.
0.5
1.0"—~
15 -]
2.0 -
T 2.5 END OF TEST PIT AT 244 m.
- Notes:
E 1. Water entering into test pit at high voiumes at 2.44 m, no bubbles visible.
3.0 2. Obtained water sample.
3.5
40—
45
50— :
55
8.0—-— :
65 —
SAMPLE TYPE 4 ﬂ
CONTRACTOR INSPECTOR j
J & D PENNER K. SINCLAIR APPROVED ; DATE 11/20/08

VAPOURS (FOR TP) NO GW ELEV PAPROJECTS\2008\08-0107-15\DESIGNIENVILOGS\ELMWOOD LANDFILL (NOV 8 TO NOV 13, 2008) GPJ




HOLE NO.
I((;S SUMMARY LOG TP-07 SHEET 1 of 1
GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/3/2008

LOCATION 30.5 m east of TP-03

UTMs (NAD83) N 5,529,082
E 637212

VAPOURS (FOR TP) NO GW ELEV P\PROJECTSI2008\08-0107-15DESIGNENVILOGSIELMWOOD LANDFILL (NOY 3 TO NOV 13, 2008).GPJ

Ry Rubber Tire Excavator Daewoo 180WV
. — » ‘6‘_‘ FIELD HEADSPACE TEST !
E El O Z & | Photoionizable Vapours (ppm) @
= T é DESCRIPTION AND CLASSIFICATION w o 250 500750 1000
o a o
o 215 £ 2 FIELD SOIL TEST (PETROFLAG)
7 Diesel Fuel (ppm) o
1000 2000 3000 4000
] _WCOVER T R A B
7 FILL - Concrete, cobbles mixed with clay, grey, slightly moist, low plasticity. Plant
4 roots visible.
0.5 —
10—
15
2.0
25 /// SILTY CLAY - Grey and brown, slightly moist, high plasticity, mixed with cobbles and
B / concrete.
1 30 ////,é
] END OF TEST PIT AT 3.05 m.
i Notes.
3.5 — 1. Water entering into test pit at high volumes at 3.05 m, no bubbles visible .
] 2. Obtained water sample.
40—
45 -
5.0
55 —
6.0—
6.5 —
4
SAMPLE TYPE AN 4
CONTRACTOR INSPECTOR [ /J '
J & D PENNER K. SINCLAIR APPROVED DATE 11/20/08




VAPOURS (FOR TP} NO GW ELEV PAPROJECTS\2008108-0107-15\DESIGNENVILOGS\ELMWOOD LANDFILL (NOV 3 TQ NOV 13, 2008) GPJ

|
|

HOLE NO.
I<GS SUMMARY LOG TP-08 SHEET 1 of 1
% GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 117372008

LOCATION 30.5 m east of TP-04

UTMs (NADS3) N 5,529,049
E 637,206

3?1‘::;2:)6 Rubber Tire Excavator Daewoo 180WV
= —_ @ E FIELD HEADSPACE TEST
E E| © £ & | Photoionizable Vapours (ppm) ®
> F é DESCRIPTION AND CLASSIFICATION lu @ 230 300750 1000
I )
o bl 'E Z | FIELD SOIL TEST (PETROFLAG)
% Diesel Fuel (ppm) O
1000 2000 3000 4000
] RO COVER B N
7 FILL - Concrete with rebar, mixed with brown clay and coarse grained sand, moist,
R low plasticity.
0.5
10—
15 -
2.0
i
25 - Clay, grey, moderately moist, intermediate plasticity, mixed with coarse grained sand
i at2.44m.
1 3.0
1 END OF TEST PIT AT 3.05.
i Note:
35 — 1. Sloughing in of sides at 3.05.
40—
45 .
5.0—
55 .
6.0
6.5 —
SAMPLE TYPE 1N
CONTRACTOR INSPECTOR /» /
J & D PENNER K. SINCLAIR APPROVED DATE 11/20/08




KGS SUMMARY LOG Hor N’%P 09 SHEET 1 of 1
‘GROUP ]

CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Eimwood Landfill DATE DRILLED 11/3/2008
LOCATION 30.5 m east of TP-08 UTMs (NAD83) N 5,529,042
E 3
DRILLING .
METHOD Rubber Tire Excavator Daewoo 180WV
g !
- -1 @ & FIELD HEADSPACE TEST
E E O & Photoionizable Vapours (ppm) ®
= £ & DESCRIPTION AND CLASSIFICATION w g 2505007501000
o 8 o
] w & = Z  FIELD SOIL TEST (PETROFLAG)
! 3(; . Diesel Fuel (ppm) O
f ' 1000 2000 3000 4000
| _WCOVER T . P R
i FILL - Concrete and rebar mixed with clay, grey. moist, low plasticity, with coarse -
B grained sand and gravel.
0.5 —
1.0‘-—‘
15 -]
J
2.0
2.5 —
3.0—
1 - Very moist, high plasticity, loose coarse grained gravel. Very strong garbage odour,
i no garbage visible at 3.05 m.
35
4.0— ]
| 451
T / ) CLAY - Grey, very moist, high plasticity, with coarse grained gravel.
b - Silt seam, beige/brown, slightly moist, intermediate plasticity at 549 m.
5.0‘—%
1 557 END OF TEST PIT AT 5.49 m. |
- |
7 Note: |
8 O—: I 1. Water visible entering test pitat 1.5 m. |
6.5 —
SAMPLE TYPE E

AN

VAPQURS (FOR TP} NO GWELEV P \PROJECTSQOOS\OS‘O1Q7;{1{5\DESIGN\ENV\LOGS\FLMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

CONTRACTOR INSPECTOR I
J & D PENNER K. SINCLAIR APPROVED M DATE  11/20/08




VAPOQURS (FOR TP) NO GW ELEV P\PROJECTS\2008\08-0107-15\DESIGNIENVLOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

i E%QUSP SUMMARY LOG HOLE I\i%})_l(} SHEET 1 of 1 I .

CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-167-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/3/2008
LOCATION 30.5meastof TP-09 UTMs (NAD83) N 5,529,033
E 637291
pRILLIK  Rubber Tire Excavator Daewoo 180WV
- - » w FIELD HEADSPACE TEST
E E Q EZ 5 Photoionizable Vapours {ppm) @
= K g DESCRIPTION AND CLASSIFICATION w @ 250 500750 1000
. a o
ol o % = 2 | FIELD SOIL TEST (PETROFLAG)
= Diesel Fuel {(ppm) o
1000 2000 3000 4000
. FILL - Coarse grained gravel and cobbles. R R
05 ]
h 4 SILTY CLAY - Grey, dry, low plasticity.

- Black, low plasticity mixed with coarse grained sand between 0.91 mand 1.22 m

i

FILL - Concrete.

i

1.5 —

4

3

1

CLAY - Black, slightly moist, low plasticity, with coarse grained gravel.
20—

i

L

1

2.5 — SILT SEAM - Beige/brown, slightly moist, low plasticity.

A

CLAY - Grey, moist, high plasticity.

1

3.0—
]
35
4-0““_ - Encountered grasses and black organic soil, fibers visible at 3.96 m.
7 ] CLAY - Dark grey, slightly moist, low plasticity, crumbling. Silt seam present, beige,
45 — moderately moist, intermediate plasticity.
] - END OF TEST PIT AT 4.57 m.
50—
55 —
6.0—
6.5 —
SAMPLE TYPE 4 /\ A
CONTRACTOR INSPECTOR 0\
J & D PENNER K. SINCLAIR APPROVED DATE 11/20/08




VAPQURS (FOR TP} NO GW ELEV PAPROJECTS\2008108-0107- 15\DE SIGNIENVILOGSIELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008) GPJ

HOLE NO.
I((;'S SUMMARY LOG TP-11 SHEET 1 of 1
GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Eimwood Landfill DATE DRILLED 11/3/2608
LOCATION 30.5 m east of TP-10 UTMs (NADS83) N 5,529,016
E 637,344
. DRILLING .
. METHOD Rubber Tire Excavator Daewoo 180WV
' |
. P B g FIELD HEADSPACE TEST
E E ] £ & | Photoionizable Vapours (ppm) @
= £z DESCRIPTION AND CLASSIFICATION w o 20300 750 1000
Q. o =
O & X = Z | FIELD SOIL TEST (PETROFLAG)
pr Diesel Fuel (ppm) O
1000 2000 3000 4000 !
] COVER
| 057 ] SILTSEAM - Beige, dry, low plasticity. Concrete slabs were visible at 0.61 m.
J // CLAY - Slightly moist, intermediate plasticity, with coarse grained sand.
1o %
: / - Dark grey, moist, intermediate plasticity.
15 “/ - Concrete slabs visible at 1.22 m.
20 %
25 _J%
T
1 = QRGANIC MATTER - Biack, with fibers, deposits of decomposing wood.
7 ] 7 SILT SEAM - Beige, moist, intermediate plasticity.
5 |||
7 1 CLAY - Grey, slightly moist, high piasticity.
40— /
5.0 %
7 %5 END OF TEST PIT AT 5.49 m.
- Note:
8 0_: 1. Small amount of water visible at 3.66 m.
65 — EEREN RS
SAMPLE TYPE 2/ }
CONTRACTOR INSPECTOR
J & D PENNER K. SINCLAIR APPROVED DATE  11/20/08




VAPQURS (FOR TP) NO GW ELEV PAPROJECTS2008\08-0107-15\DE SIGNENVIL OGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

HOLE NO.
I<GS SUMMARY LOG TP-12 SHEET 1 of 1
GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/3/2008
LOCATION 30.5 m east of TP-11 UTMs (NADS3) gx 2%2&?{)4
Z’;’;‘,ﬁ.’gg; Rubber Tire Excavator Daewoo 180WV
. - ® & FIELD HEADSPACE TEST
E E O Z & | Photoionizable Vapours (ppm) ®
> F é DESCRIPTION AND CLASSIFICATION w 2 250500730 1000
a o
d ‘é—‘ g 2 Z | FIELD SOIL TEST (PETROFLAG)
;‘; Diesel Fuel (ppm) o}
1000 2000 3000 4000
| 1E E ORGANIC MATTER - With fibers. R st [
SILTY CLAY - Brown, slightly moist, intermediately plasticity, trace of coarse grained
sand.
0.5
1.0
1.5
_ 20 k SILT SEAM - Grey, dry, crumbles.
1 7 / CLAY - Dark grey, slightly moist, high plasticity, trace of coarse grained sand.
h / Concrete and rebar visible at 2.13 m.
2.5 | /
3‘0—:/ SS1@ T
1 - Silty clay seam, brown with grey pockets, crumbles. Tree branches and fibers visible o
] / at3.05m. - B
35 : /
V77
] CLAY - Brown, slightly moist, intermediate plasticity.
4.0—
45 -]
5.0 -
7 i END OF TEST PIT AT 15.19 m.
55 — Notes:
¥ 1. Water trickiing in at 3.66 m.
4 2. Soil sampled obtained at 3.1 m.
6.0— |
6.5 —
SAMPLE TYPE P4 Grab from Bucket
CONTRACTOR INSPECTOR i f
J & D PENNER K. SINCLAIR APPROVED DATE 11/20/08
AV




HOLE NO.
I(GS SUMMARY LOG TP-13 SHEET 1 of 1
GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/3/2008

LOCATION 30

.5 m east of TP-12

UTMs (NAD83) N 5,528,985
E 637,453

;’g{.},‘;(’)ﬁ:’s Rubber Tire Excavator Daewoo 180WV
_ =~ » & FIELD HEADSPACE TEST
E E 0 Z & | Photolonizable Vapours (ppm) ®
= E & DESCRIPTION AND CLASSIFICATION w 3 250 5007501000
o o o
B oMo = Z | FIELD SOIL TEST (PETROFLAG)
o Diesel Fuel (ppm) O
i 1000 2000 3000 4000
T5 = ORGANIC MATERIAL AR S I I
<4 05 j/—'://?'////; SILTY CLAY - Beige, slightly moist, crumbles, with coarse grained gravel.
Y
1.0 CLAY - Grey, very moist, wood visible.
1.5
- Water visible at 1.52 m.
2.0;
55 ~é/// SILTY CLAY - Dark grey, dry, low plasticity.
] 30—:///////?
:/ CLAY - Brown, slightly moist, high plasticity.
35 —:%
s
j END OF TEST PIT AT 4.57 m.
] Notes:
5.0— 1. Encountered water at 1.52 m.
] 2. Soit sampled obtained at 2.44 m.
55
6.0—
6.5 —

SAMPLE TYPE

E Grab from Bucket

VAPOURS (FOR TP) NO GWELEV P‘\PRQ_JECTS\ZOOB\OS«O?07-1S\DESXGN\ENV\LOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008) GPJ

CONTRACTOR

INSPECTOR

J & D PENNER K. SINCLAIR

APPROVED DATE  11/20/08




VAPOURS (FOR TP) NO GW ELEV P1\PROJECT 12008108 0107-15DESIGNMENVLOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

i I(GS HOLE NO.
ﬁ SUMMARY LOG TP-14 SHEET 1 of 1 .
' GROUP |
i
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Eimwood Landfill DATE DRILLED 11/3/2008
LOCATION 30.5 m east of TP-13 UTMs (NAD83) N 3,528,960
E 637,509
R eon  Rubber Tire Excavator Daewoo 180WV
— P ¥ | FIELD HEADSPACE TEST
E E 9 P & Photoionizable Vapours (ppm) ®
> E 2 DESCRIPTION AND CLASSIFICATION w @ 250 500 750 1000
Q. [
@ A & = 2 FIELD SOIL TEST (PETROFLAG)
" Diesel Fuel {(ppm) O

!

ORGANIC MATTER - Fibers visible.

N

bt
w
o

SILTY CLAY - Beige, slightly moist, low plasticity.

.A
o
i

-
w
fededededdt

i

2.0—

CLAY - Grey, moist, high plasticity.

1000 2000 3000 4000

i

i

ORGANIC MATTER - Black, branches visibie.

25

3.0

donrdem

35 —

L

Il

LA A

L

4.0

!

i

b
(2]
|

CLAY - Brown, slightly moist, high plasticity.

k1

i

i

5.0

L

i

55 —

I

Iid
(&)
IR Y O B B S

END OF TEST PIT AT 4.57 m.

SAMPLE TYPE

£\

CONTRACTOR
J & D PENNER

INSPECTOR
K. SINCLAIR

APPROVED M DATE 11/20/08

T t



VAPQURS (FOR TP) NO GW ELEV PL\PRQ,}ECTS\2DOG\08~O107-15\DESIGN\ENY\LOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

HOLENO.
KGS SUMMARY LOG TP-15 SHEET 1 of 1
GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 117372008
LOCATION 30.5 meast of TP-14 UTMs (NAD83) N 5,528,951
E 637,557
g:é’h‘;g:f Rubber Tire Excavator Daewoo 130WV
. — o E FIELD HEADSPACE TEST
£ £ 5} ¢ X | Photoionizable Vapours (ppm) @
= £z DESCRIPTION AND CLASSIFICATION w 2 250 500 750 1000
o o
o 41 g Z Z | FIELD SOIL TEST (PETROFLAG)
w Diesel Fuel (ppm) o
1000 2000 3000 4000
‘= = ORGANIC MATTER - Roots visible. N RN
7] > FILL - Coarse grained grave! and large slabs of concrete
0.5
- T,O“Z//f/// SILTY CLAY - Grey, slightly moist, low plasticity. Encountered wood at 0.91 m.
7 0 : CLAY - Dark grey, slightly moist, firm, low plasticity.
25 CLAY - Grey, slightly moist, firm, intermediate plasticity.
30 .
35
1 a0 //////// SILTY CLAY - Brown, moist, soft, low plasticity.
1 END OF TEST PIT AT 4.57 m.
5;0—:
55 -
6 0-:
65 —
SAMPLE TYPE
CONTRACTOR INSPECTOR
J & D PENNER K. SINCLAIR APPROVED DATE 11/20/08




. CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
| PROJECT
SITE Elmwood Landfill DATE DRILLED 11/4/2098
LOCATION 30.5m east of TP-07 UTMs (NADS3) N 5,529,069
E 637,269
,\D,,'é'#;:;ﬁ',c Rubber Tire Excavator Daewoo 180WV
N =1 » & FIELD HEADSPACE TEST
E E| © ~ & Photoionizable Vapours (ppm) @
> g § DESCRIPTION AND CLASSIFICATION w o 250 500 750 1000
& o
o u 5 = Z | FIELDSOIL TEST (PETROFLAG)
) Diesel Fuel {ppm) o]
1000 2000 3000 4000
f ORGANIC MATERIAL - Fibers visible. ] R R
] CRUSHED CONCRETE FiLL
" SILTY CLAY - Grey, slightly moist, firm, low plasticity, with fine grained gravel.
7 CLAY - Grey, moist, firm, low plasticity. Encountered wooden debris.
3.0
3.5
] /7 SILTY CLAY - Moist, firm, intermediate plasticity, coarse grained gravel, fill such as
asphalt and crushed concrete visible.
4.0
4.5
50 / : - —
I
. / CLAY - Grey, moist, slightly firm, high plasticity. - s
% e
7 ; END OF TEST PIT AT 6.10 m. FRUE BN EE RS R
1 I Notes:
6.5 N . 1. Soil sample obtained at 2.44 m.
SAMPLE TYPE P4  Grab from Bucket y /\

VAPOURS (FOR TP) NO GW ELEV PI\PROJECTS\2008108-0107-15\DE SIGN\ENVALOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

CONTRACTOR INSPECTOR iy |
J & D PENNER K. SINCLAIR APPROVED ’ DATE 11/20/08 |



VAPQURS (FOR TP) NO GW ELEV PAPROJECTS\2008108-0107- 15\DESIGNENVILOGSIELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008) GPJ

[ HOLE NO. '
|
[ I(GS SUMMARY LOG TP-17 SHEET 1 of 1
| GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/4/2008
LOCATION 30.5 m east of TP-16 UTMs (NADS3) N 5,529,054
E 637,309
DRILLING .
METHOD Rubber Tire Excavator Daewoo 180WV
| = e & FIELD HEADSPACE TEST
E E o Z & Photoionizable Vapours (ppm) ®
= E & DESCRIPTION AND CLASSIFICATION w @ 2503000750 1000
[+ 9 0. o
L'uJ 8 % E Z  FIELD SOIL TEST (PETROFLAG)
0 Diesel Fuel {ppm} o}
1000 2000 3000 4000
] _;%‘ = ORGANIC MATERIAL T R R
i COVER
0.5
i _@ CRUSHED CONCRETE FILL
&= é
”)ng
e é
15 -%é
==
N E CLAY - Dark grey, very moist, with coarse grained gravel.
2.0— % SILTY CLAY - Grey, moist, soft, low plasticity.
25— CLAY - Dark grey, moist, low plasticity, with fine grained gravel and coarse grained
E sand.
3.0-:
i - Mixed with coarse grained gravel and cobbles at 3.05 m.
‘/ - Brown below 3.35 m.
3.5 - /
4.0—
7 ] CLAY - Dark grey, moist, firm, intermediate plasticity, with coarse grained sand.
4.5 —
5.0
T END OF TEST PITAT 5.49 m.
: * Note:
6 0_: 1. Water entering into test pit at 1.83 m.
6.5 —
SAMPLE TYPE . /1 |
CONTRACTOR INSPECTOR {
J & D PENNER K. SINCLAIR APPROVED DATE 11/20/08




KGS SUMMARY LOG o N'%P-I 8

SHEET 1 of 1

LGROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/4/2008
LOCATION 30.5 m east of TP-17 UTMs (NADS3) N 5,529,057
E 637,344
DRILLING
METHOD Rubber Tire Excavator Daewco 180WV
— » o FIELD HEADSPACE TEST
E E O % & | Photoionizable Vapours (ppm) ®
S | E é DESCRIPTION AND CLASSIFICATION w g 250500750 1000
[ a a5
ﬁ g g ‘& =z | FIELDSOIL TEST (PETROFLAG)
= Diesel Fuel (ppm)
1000 2000 3000 4000
_‘é‘;g: :_: ORGAN!C COVER N N N N N PO P
i 1= =
i / /7.1 SANDY CLAY - Brown, slightly moist, firm, low plasticity. Wooden debris uncovered.
05 — 77
7 -@ CRUSHED CONCRETE AND ASPHALT FiLL
E=d
P d
4 A
T 4 CLAY - Dark grey, moist, firm, low plasticity, with coarse grained gravel.
4 1.5 -
qj////}// SILTY CLAY - Beige, dry, firm, crumbles.
1 50 /Z
g - CLAY - Grey, moist, firm, intermediate plasticity.
2 i
g i
jud 2.5
N i
&) i
z
2 ]
g 4 3.0
% h LARGE SLABS OF CONCRETE AND REBAR FILL - Mixed with clay, grey, very
= ] moist, firm, high plasticity.
T ]
o]
F4 35
3 &
o N
8 N
; -
s 4.0~
U/J o
w -3
[
o ]
% 4.5 ]
Z
& i
o -
“94 N
s 50—
5 _ ]
g h END OF TEST PITAT 5.18 m.
=3 -
§ 55 — Note:
P N 1. Encountered water at 3.66 m.
& B
W 4
g 6.0~
o 4
28 -
g .
o .
2 6.5 —
o |
[o] .
2.
S ] |
& i i
€  SAMPLE TYPE e
e s : A )
2 CONTRACTOR INSPECTOR
2 J & D PENNER K. SINCLAIR APPROVED 0% DATE 11/20/08
> S ikt e BN




VAPOURS {FOR TP NO GW ELEV PAPROJECTS\2008108-0107-1S\DESIGNENVILOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

HOLE NO.
I{GS SUMMARY LOG TP-19 SHEET 1 of 1
GROUP ‘
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOBNO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/4/2008
LOCATION 30.5 m east of TP-18 UTMs (NADS3) N 5,529,052
E 637,377
DRILLING .
METHOD Rubber Tire Excavator Daewoo 180WV
R — o gf FIELD HEADSPACE TEST
£ £ O X Photoionizable Vapours (ppm) @
= E & DESCRIPTION AND CLASSIFICATION y o 2350500 750 1000
0. e o
o oy % = Z | FIELD SOIL TEST (PETROFLAG)
= Diesel Fuel {(ppm) o
ORGANIC COVER
T 7 SILTY CLAY - Dark grey, slightly moist, firm, low plasticity, with coarse grained
/ gravel.
N 140-: FILL - Concrete slabs and cobbles, mixed with clay, grey, slightly moist, firm, low
plasticity.
1 15
4 W SILTY CLAY - Dark grey, moist, firm, low plasticity, mixed with coarse grained
7 % grave!.
2.0— %
I
2.5 Z’///// SILTY CLAY - Brown, firm, moist, high plasticity.
- LARGE SLABS OF CONCRETE AND REBAR FILL - Mixed with silty clay, grey,
i very moist, firm, high plasticity.
35 -
40—
| 451
SILTY CLAY - Light grey, moist, soft.
] 5A0~—:/// SILTY CLAY - Grey, slightly moist, firm, high plasticity.
1 g5 %
o END OF TEST PIT AT 5.4 m.
b Note:
6.0~ 1. Encountered water at 1.52 m.
6.5 _
SAMPLE TYPE
: TAN
CONTRACTOR INSPECTOR ;
J & D PENNER K. SINCLAIR APPROVED DATE 11/20/08




SHEET 1 of 1

LOCATION 30.5 m east of TP-19

DATE DRILLED 11/4/2008

I((;S SUMMARY LOG HOER
TP-20
GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOBNO.
PROJECT
SITE Eimwood Landfill

08-107-15

VAPQURS (FOR TP) NO GW ELEV PAPROJECT$12008108-0107-15\DESIGNENWL OGS\ELMWCOD LANDFILL (NOV 3 TO NOV 13, 2008) GPJ

UTMs (NAD83}) N 5,529.028
E 637416
DRILLING .
METHOD Rubber Tire Excavator Daewoo 180WV
_ ~ | W FIELD HEADSPACE TEST
£ E !l © & & | Photoionizable Vapours (ppm) @
= E |z DESCRIPTION AND CLASSIFICATION y g 250500750 1000
o 2 o
i g g E Z | FIELD SOIL TEST (PETROFLAG)
b3 Diesel Fuel (ppm) o
1006 2000 3000 4000
/= =4 ORGANIC COVER - Roots visible. EEEN EERERERE S
- FILL - Concrete pieces mixed with coarse grained gravel mixed with silty clay,
1 brown, slighty dry, firm, intermediate plasticity with coarse grained sand.
0.5 —
1.0-:
15
2.0—
i
25
M T i1 SILTY SAND - Grey, very moist, coarse grained sand, fine grained gravel mixed
with concrete slabs/pieces.
i // /. SILTY CLAY - Grey, moist, firm, high plasticity.
40—} %
" ;/%
| T
5.0 END OF TEST PIT AT 4.88 m.
b Note:
7 1. Water entered into hole at 2.74 m.
55 —
6.0—
65 —
SAMPLE TYPE
CONTRACTOR INSPECTOR i
J & D PENNER K. SINCLAIR APPROVED DATE 11/20/08




VAPOURS (FOR TP) NO GW ELEV P\PROJECTS12008108-0107-15\DE SIGNIENVILOGSIELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/4/2008
LOCATION 30.5m east of TP-20 UTMs (NAD83) N 5,529.009
_E 637,482
atg;_.}l;gzc Rubber Tire Excavator Baewoo 180WV
= e & FIELD HEADSPACE TEST ‘
E E| © Z & | Photoionizable Vapours (ppm) ®
> E = DESCRIPTION AND CLASSIFICATION w 9 2350 50 7501000
o >
D w5 £ Z | FIELDSOIL TEST (PETROFLAG)
5 Diesel Fuel {ppm)
1000 2000 3000 4000
ORGANIC COVER B :
7 _j 7 SILTY CLAY - Brown, slightly moist, firm, low plasticity, siit pockets and roots
0.5 114 visible.
M S
LA
7 G
1.0— g - Mixed with concrete slabs/pieces. No silt pockets and no visible roots below 0.91 m.
120%Y
v
1.5 %,
N495%
b i SILTY CLAY - Brown, moist, firm, intermediate plasticity, some medium grained
2.0 sand.
2.5
- Dark grey, soft below 2.74 m.
3.0
3.5
T T / SILTY CLAY - Light brown, moist, soft, high piasticity.
4.0— %
| 45 Vi
1 ! END OF TEST PIT AT 4.57 m.
] Note:
5.0 " 1. Water entered into test pit at 4 27 m.
55 -
6.0—
6.5
SAMPLE TYPE
CONTRACTOR INSPECTOR
J & D PENNER K. SINCLAIR APPROVED DATE 11/20/08




KGS

HOLENO.

TP_ZZ SHEET 1 of 1

SUMMARY LOG
GROUP
CLIENT CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT
PROJECT
SITE Elmwood Landfill

LOCATION 30.5 m east of TP-21

DRILLING

METHOD Rubber Tire Excavator Daewoo 180WV

JOB NO. 08-107-15

DATE DRILLED 11/4/2008

UTMs (NAD83} N 5,528,991
E 637,5

ELEV. (m)
DEPTH (m)
GRAPHICS

DESCRIPTION AND CLASSIFICATION

FieLD HEADSPACE TEST
Photoionizable Vapours (ppm) @
250 500 750 1000

| { i i
FIELD SOIL TEST (PETROFLAG)
Diesel Fuel {ppm) o]

SAMPLE TYPE
NUMBER

ORGANIC COVER - Roots visible.

1000 2000 3000 4000

SILTY CLAY - Dark grey, dry, firm, low plasticity, with coarse grained sand.

SANDY SILTY CLAY - Beige, dry, firm, low plasticity, with coarse grained gravel,

trace concrete slabs/pieces.

A

3

A

S

NH-IHmTH Gl S

AN

SILTY CLAY - Grey, slightly moist, medium soft, high plasticity.

- Brown, firm below 3.05 m.

FO U

6.5

hdnd

END OF TEST PIT AT 4.57 m.

Note:
1. Water seeping inat 2.13 m.

SAMPLE TYPE

VAPOURS (FOR TP} NO GW ELEV P\PROJECTS\2006108-0107-15\DESIGMENVILOGSIELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008) GPJ

CONTRACTOR
J & D PENNER

INSPECTOR
K. SINCLAIR

AN
APPROVED ﬂd Si | DATE 11/20/08




HOLE NO.
I((;S SUMMARY LOG TP-23 SHEET 1 of 1
GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT .
SITE Elmwood Landfill DATE DRILLED 11/4/2008
LOCATION 30.5 meast of TP-22 UTMs (NADS3) E 2,35};?&}9373
5
%’;’.{:};g‘f Rubber Tire Excavator Daewoo 180WV
_ = w w FIELD HEADSPACE TEST |
E E %] g © | Photoionizable Vapours (ppm) @
= E i DESCRIPTION AND CLASSIFICATION w g 250 3500750 1000
I W S 2 AED SO TEST (PETROFLAG)
3:; Diesel Fuel (ppm) o
1000 2000 3000 4000
| T= ™= ORGANIC COVER - Fibers/roots visible. T FE NN
:/:%% SILTY CLAY - Grey, slightly moist, firm, high plasticity.
E
0.5 //// /
’ //5///
.
1,0-—///// - Light brown, soft below 0.91m.
.
—////(,4,% - Dark brown, with light brown silt pockets below 1.22 m.
>
] / ///¢
o
¢
20407
i / %
7
.
v
_ :’“ ORGANIC MATTER - Black, moist, low plasticity, crumbly. Fibrous roots visible.
1 3.0
i SILTY CLAY - Light brown, slightly moist, soft, high plasticity.
3.5 ]
40—
a5 -]
- Nz SILTY CLAY - Light brown, slightly moist, soft, low plasticity, crumbly.
50— %
.
785 27// SILTY CLAY - Brown, slightly moist, soft, high plasticity.
e,o—:////l/é
' ] END OF TEST PITAT6.10 m.
8.5 .

SAMPLE TYPE

o

VAPQURS (FOR TP) NO GW ELEV PAPROJECTS\2008\08-0107-15\DESIGNEENVILOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008) GPJ

CONTRACTOR
J & D PENNER

INSPECTOR
K. SINCLAIR

APPROVED ;5 \ M_ DATE 11/20/08




VAPOURS (FOR TP} NO GW ELEV P\PROJECTS\2008108-0107-15\DE SIGNAENVILOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

| HOLE NO.
I(GS SUMMARY LOG TP-24 SHEET 1 of 1 |
GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/4/2008
LOCATION 30.5 m east of TP-15 UTMs (NADS3) N 5,528,937
E 637,612
z’;’,‘,"‘;‘gf Rubber Tire Excavator Daewoo 180WV
. —_ ®» E FIELD HEADSPACE TEST
E E| o & | Photoionizable Vapours (ppm) ®
> | E é DESCRIPTION AND CLASSIFICATION W @ 250300 750 1000
i o 2 S
o w g = Z | FIELD SOIL TEST (PETROFLAG)
ff, Diesel Fuel {ppm} O
1000 2000 3000 4000
) 1= ] ORGANIC MATTER - Roots visible. BN N RIS RS B
] FILL - Concrete pieces/slabs mixed with silty clay, ight brown, moist, moderately
] firm, intermediate plasticity, with black organic matter pockets with visible fibrous roots.
0.5
b 1,0—-¢%% SILTY CLAY - Brown, slightly moist, firm, high plasticity.
i i
B % SILTY CLAY - Dark grey, sightly moist, firm, low plasticity, with coarse grained sand
b / and fine grained gravel.
1.5 %
20— %
— _j:_: ORGANIC MATTER - Black, slightly moist, moderately firm, intermediate plasticity,
= % crumbly. Fibrous roots visible.
‘ '{/7/ SILTY CLAY - Grey, moist, soft, high plasticity.
3.0 %/
35 -/%////
4.0—: % - Light brown, slightly moist, firm below 3.96 m.
45 - //
| T
50__ END OF TEST PIT AT 4.88 m.
55 —
6.0 -
6.5 -
SAMPLE TYPE A
CONTRACTOR INSPECTOR / /\
J & D PENNER K. SINCLAIR APPROVED DATE 11/20/08

v



K( :S HOLE NO.
SUMMARY LOG TP-25 SHEET 1 of 1
GROUP «
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOBNO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/4/2008
LOCATION 30.5 meast of TP-24 UTMs {(NAD83) N 5528914
E 637,664
3’2{::;8%‘; Rubber Tire Excavator Daewoo 180WV
_ = w W FIELD HEADSPACE TEST
E E %:2 ol Phogoionizable Vapours (ppm) @
= E oz DESCRIPTION AND CLASSIFICATION w o 250300750 1000
o 5
m‘ Lt‘DJ % 2 Z | FIELD SOIL TEST (PETROFLAG)
p-4 Diesel Fuel (ppm) O
1000 2000 3000 4000
1= %; ORGANIC MATTER - Roots visibie. EEIEN R IR IEEEEE IR R
b ] ‘ FILL - Coarse grained gravel, concrete slabs/pieces with silty clay, brown, slightly
0.5 — moist, moderately firm, high plasticity.
1.0}
15 -]

B - Wooden debris visible at 1.52 m.

ORGANIC MATTER - Black, slightly moist, soft, low plasticity. Roots visible.

SILTY CLAY - Grey, slightly moist, firm, high plasticity.

NN

Loheecd

3.0

%

K

- Brown below 3.66 m.

S
|

END OF TESTPITAT 4.57 m.

6.0—

o
wn
TR B R

SAMPLE TYPE

A A

VAPOURS (FOR TP) NO GW ELEV PAPROJECTS\2008\08-0107-15\DE SIGNVENVLOGSIELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008) GPJ

CONTRACTOR
J & D PENNER

INSPECTOR
K. SINCLAIR

/ i
APPROVED ! / / 1 bpame

11720008




HOLE NO.
I{GS SUMMARY LOG TP-26 SHEET 1 of 1
GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/472008
LOCATION 30.5 east of TP-25 UTMs (NAD83) N 5,528,900
E 637,721
;’;’.},‘;g:s Rubber Tire Excavator Daewoo 180WV
_ = w» w FIELD HEADSPACE TEST
E E o i gﬁ Photo_ionizaple Vapours (ppm) @
= F E DESCRIPTION AND CLASSIFICATION w o 250 5007501000
0.
i % 5 2| FIELD SOIL TEST (PETROFLAG)
3‘) Diesel Fuel (ppm) o

1000 2000 3000 4000

ORGANIC COVER - Fibers visible.
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\SILTY CLAY - Beige/tan, slightly moist, soft, intermediate plasticity.

FILL - Concrete with rebar, mixed with silty clay, grey, moist, firm, high plasticity.

i

i

T

ORGANIC MATTER - Black, slightly moist, soft, low plasticity. Roots visible.

3.5

{d

ES
9]
|

SILTY CLAY - Grey, firm, moist high plasticity.

- Brown below 3.66 m.

i
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END OF TEST PIT AT 4.57 m.

Note:
1. Water seeping info test pitat 2.13 m.

SAMPLE TYPE

VAPOURS (FOR TP) NO GW ELEV PAPROJEC TS12008108-0107-15\DE SIGNEENVILOGSIELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008) GPJ

CONTRACTOR
J & D PENNER

INSPECTOR
K. SINCLAIR

A0\
APPROVED / M DATE 1120008
¥ z




KGS SUMMARY LOG

GROUP

HOLE NO.

TP-27

SHEET 1 of 1

CLIENT CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT
PROJECT

SITE Elmwood Landfill

LOCATION 30.5 east of TP-26

DRILLING Rubber Tire Excavator Daewoo 180WV

JOB NO.

08-107-15

DATE DRILLED 11/472008

UTMs (NADS83) !él 5,528,877

637,783

METHOD
- @ w FIELD HEADSPACE TEST
E £ o & & | Photoionizable Vapours (ppm) ®
= E é DESCRIPTION AND CLASSIFICATION w @ 250 300 730 1000
o 5
o u x = Z | FIELDSOIL TEST {PETROFLAG)
w

Diesel Fuel (ppm) o4

= ORGANIC COVER - Fibers visible.

FILL - Coarse grained gravel, pebbies and concrele.

= QORGANIC MATTER - Black, slightly moist, soft, spongy, mosses and fibers visible.

SILTY CLAY - Grey, wet, firm, high plasticity.

- Rail ties uncovered at 3.66 m.

Il

{

[

- Brown below 3.96 m.

i

1000 2000 3000 4000

Ess«'{ i

£

50— END OF TEST PIT AT4.88 m.
- Note:
7 1. Soil sampled obtained at 3.66 m.

55 —

5.0

6.5

[T S SRR

SAMPLE TYPE P& Grab from Bucket

VAPOURS (FOR TP} NO GW ELEY PIPROJECTS12008108-0107-15\DESIGNENVILOGSIELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GP

CONTRACTOR INSPECTOR
J & D PENNER K. SINCLAIR

APPROVED

e
{ﬁ DATE  11/20/08

A




VAPQURS (FOR TP) NO GW ELEV P\PROJECTS\2008108-0107-15\DE SIGNIENWLOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

KGS

GROUP

SUMMARY LOG

HOLE NO.

TP-28 SHEET 1 of 1

CLIENT CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT

PROJECT

SITE Elmwood Landfill
LOCATION 30.5 north of TP-26

DRILLING

METHOD Rubber Tire Excavator Daewoo 180WV

JOB NO. 08-107-15

DATE DRILLED 11/4/2008

UTMs (NAD83) N 5,528,928
E 637,733

ELEV. (m)
DEPTH (m)

GRAPHICS

DESCRIPTION AND CLASSIFICATION

256 500

1 H

FIELD HEADSPACE TEST
Photoionizable Vapours (ppm) @

750 1000

i {

SAMPLE TYPE
NUMBER

Diesel Fuel {ppm}

FIELD SOIL TEST (PETROFLAG)

1000 2000 3000 4000

o

ity g

ORGANIC MATTER - Fibers visible.

20

3.5

TR

e
O
(SN B

\- Black, moist, soft, high plasticity below 0.28 m.

EILL - Coarse grained gravel mixed with silty clay, light grey, firm, dry,

low plasticity.

SILTY CLAY - Grey, slightly moist, firm, intermediate plasticity.

END OF TESTPITAT 244 m.

. Note:
. 1. Encountered water at 213 m.

SAMPLE TYPE

CONTRACTOR

J & D PENNER

INSPECTOR
K. SINCLAIR

Vi
APPROVED /)/,{ g DATE

11/20/08

¥



! KGS HOLE NO.
SUMMARY LOG TP-29 SHEET 1 of 1

GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/5/2008
LOCATION North of TP-16 UTMs (NAD83) N 5,529,113
E 637,290
3’;’;::;%6 Rubber Tire Excavator Daewoo 180WV
_ =1 u FIELD HEADSPACE TEST
E El o 7 & Photoionizable Vapours (ppm) @
= E i DESCRIPTION AND CLASSIFICATION w g 230500750 1000
o o
- w o S 2 | FIELD SOIL TEST (PETROFLAG)
ff, Diesel Fuel {ppm) o

10060 2000 3000 4000
SAND AND GRAVEL FILL - Grey to brown, damp, compact, well graded, fine RN MR
grained sand to coarse grained gravel, trace organics.

- Trace concrete below 1.83 m.

25 My SILTY CLAY FILL - Grey to brown, damp, firm, high plasticity.

- Hard below 2.90 m.

CLAY - Grey, damp, firm, high plasticity.

i

\\'\&;\\x\

END OF TEST PIT AT 3.96 m.
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SAMPLE TYPE \

VAPOURS (FOR TP) NO GW ELEV P\PROJECTSQOOG\O?MWJ5\DESIGN\ENV\LOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008) GPJ

CONTRACTOR INSPECTOR
J & D PENNER A. OLEKSYN APPROVED | DATE 11/20/08

7



KGS HOLE NO. "
SUMMARY LOG TP-30 SHEET 1 of 1

GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOBNO. 08-107-15
PROJECT
SITE Eimwood Landfill DATE DRILLED  11/5/2008
LOCATION North of TP-17 UTMs (NADS3) gg 2 1;5723 i()g;;
z’;’.f.ﬁg:)s Rubber Tire Excavator Daewoo 180WV
_ I w FIELD HEADSPACE TEST
E E o ol Photoionizable Vapours (ppm) @
= F é DESCRIPTION AND CLASSIFICATION w o B0 500 730 1000
o g = -
}j 'g g = Zz | FIELDSOILTEST (PETROFLAG)
b Diesel Fuel (ppm) o
1000 2000 3000 4000
% SAND AND GRAVEL FILL - Brown, damp, compact, well graded, fine grained sand : N IR IR
1o coarse grained gravel.
0.5 d
) e’ ! - Trace wood, PVC pipe at 0.61 m.
o 1,0«~? SILTY CLAY FILL - Grey to black, damp, soft, intermediate plasticity, trace organic
7 % 1 matter.
1.5 -:%’
2‘0—:%
25 ;g
7
:é . - Asphalt chunks, trace wood, trace concrete below 3.05 m.
4_0_“%
7 ] END OF TEST PIT AT 4.27 m.
45
- Note:
] ! 1. Water seeping into test pitat 0.61 m.
5.0—]
55 o,
6.0—:
6.5 .
SAMPLE TYPE IAY

VAPOURS (FOR TP) NO GW ELEV P\PROJECTS12008108-0107-15\DESIGNENVILOGSIELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

CONTRACTOR INSPECTOR
J & D PENNER A. OLEKSYN APPROVED DATE 11/20/08




HOLE NO. ,
I(GS SUMMARY LOG TP-31 SHEET 1 of 1
GROUP
} CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/5/2008
LOCATION North of TP-19 UTMs (NADB3) N 5,529,089
E 637377
DM’;’."::;:%G quber Tire Excavator Daewoo 180WV
_ =~ » w FIELD HEADSPACE TEST
E E | o ¢ & . Photoionizable Vapours (ppm) ®
> E é DESCRIPTION AND CLASSIFICATION w 2 250500750 1000
[+ o
o 2% = 2 FIELD SOIL TEST (PETROFLAG)
w

Diesel Fuel (ppm) O

to coarse grained gravel, organics.

SAND AND GRAVEL FILL - Brown, damp, compact, well graded, fine grained sand

061 m.

b
o

—
(&}

g
w

N
o
!:111!|1£|'k|:x111l:x

A SILTY CLAY FILL - Grey, damp, firm, high plasticity, concrete rebar, bricks below

1000 2000 3000 4000

VAPOURS (FOR TP) NO GW ELEV PAPROJECTS\2008108-0107-1S\DESIGNENVILOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008) GPJ

3.0
35
T 40— SILTY CLAY - Brown, damp, stiff, high plasticity.
- SILTY CLAY - Light brown, damp, soft, intermediate plasticity.
1 45
) / SILTY CLAY - Brown, damp, stiff, high plasticity.
N ] %
50— END OF TESTPITAT 4.88 m.
- Note:
i 1. Water seeping into test pit at 1.83 m.
55 —
6.0—
6.5 —
SAMPLE TYPE ﬂ
i
CONTRACTOR INSPECTOR

J & D PENNER A. OLEKSYN

APPROVED f

\va




HOLE NO.
| KGS SUMMARY LOG TP-32 SHEET 1 of 1
GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/5/2008
LOCATION North of TP-20 UTMs (NAD83) N 5,529,077
E 637419
DRILLING s
METHOD Rubber Tire Excavator Daewoo 180WV
" — i E FIELD HEADSPACE TEST
E E Q rx Photoionizable Vapours (ppm) ®
> = §. DESCRIPTION AND CLASSIFICATION w g 250 500 750 1000
[+ ¥ [T
m g x = Z | FIELD SOIL TEST (PETROFLAG)
& Diesel Fuel (ppm) o
1000 2000 3000 4000
J SILTY CLAY FILL - Brown to grey, damp, firm, high plasticity, trace brick, concrele. Y I B T
05 -
1.0—
15
2.0—
2.5 _‘4 - Some wood and other organics below 2.44 m.
3.0

7 SILTY CLAY - Brown, damp, stiff, friable, intermediate plasticity.

SILTY CLAY - Brown, damp, firm, high plasticity, silt inclusions, frace oxidation.

- Dark brown, stiff, massive below 4.88 m.

Il

6.0—

o
(8]
[T B AR

END OF TEST PIT AT 5.03 m.

SAMPLE TYPE

VAPOURS (FOR TP} NO GW ELEV P\PROJECTSIZ008108-0107-15\DESIGNIENVILOGSIELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

CONTRACTOR
J & D PENNER

INSPECTOR
A. OLEKSYN

APPROVED M{mﬁ

DATE

112008

[4



METHOD Rubber Tire Excavator Daewoo 180WV

KGS SUMMARY LOG HerE N%P-33 SHEET 1 of 1
GROUP ‘
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15

PROJECT

SITE Elmwood Landfill DATE DRILLED  11/572008

LOCATION UTMs (NAD83) Yél 2,52’9,075

DRILLING

ELEV. (m)
DEPTH (m)
GRAPHICS

250
L

DESCRIPTION AND CLASSIFICATION

FIELD HEADSPACE TEST
Photoionizable Vapours (ppm) @'

500 750 1000
H 3 i

SAMPLE TYPE
NUMBER

1000

FIELD SOIL TEST (PETROFLAG)
Diesel Fuel (ppm) o

Lk

«
[

(R

SILTY CLAY FILL - Brown to grey, damp, soft to firm, intermediate plasticity, trace
brick, concrete, organics.

2000 3000 4000

- Large chunk of concrete and rebar below 1.52 m.

- Wood below 2.74 m.

Q\\\\\\\%\\\x\\\\ NN AR

SILTY CLAY - Grey, damp, firm, high plasticity.

i

SILT - Grey, moist, soft, intermediate plasticity, oxidation.

SILTY CLAY - Brown, damp, stiff, high plasticity, trace silt inclusions, trace
oxidation.

@
w
'R T B

END OF TEST PITAT 518 m.

SAMPLE TYPE

VAPOURS (FOR TP) NO GW ELEV P\PROJECTS\2008108-0107-15\DESIGNENVLOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008). GPJ

CONTRACTOR
J & D PENNER

INSPECTOR /
A. OLEKSYN APPROVED [/ DATE  11/20/08

Fd 7



- 1 o0 1

CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Etmwood Landfill DATE DRILLED  11/5/2008
LOCATION North of TP-22 UTMs (NAD83) E 5,529,072
R op.  Rubber Tire Excavator Daewoo 180WV
. -1 w FIELD HEADSPACE TEST
E E [ £ & Photoionizable Vapours (ppm) ©
= E DESCRIPTION AND CLASSIFICATION w 230 500750 1000
[
mj LcI)J g =2 Z  FIELD SOIL TEST (PETROFLAG)
c‘;(; Diesel Fuel (ppm) O
1000 2000 3000 4000
i === ToPsOIL
i / . SILTY CLAY FILL - Brown, damp, firm, intermediate plasticity, wood bricks. : :
05 ?
Y7
7
20—
2.5 ‘: %
:% . - Concrete at 2.74 m.
3.0 / '
35 —_Z
i} v
4'0"jg// SILTY CLAY - Brown, damp, firm, high piasticity, trace silt inclusions, slight
. / oxidation.
] / - Stiff below 4.27 m.
i
i END OF TEST PIT AT 4.57 m.
] Note:
50— 1. Water entering into test pit at 2.74 m.
55 ;
GAO—:
6.5 ‘:
SAMPLE TYPE

VAPOURS (FOR TP) NO GWELEV PAPROJECTS\2008108-0107-15\DE SIGNENVLOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

CONTRACTOR INSPECTOR //‘
J & D PENNER A. OLEKSYN APPROVED | ) DATE 11720008

Lid




VAPOURS (FOR TP) NO GW ELEV P\PROJECTS\2008\08-0107-15\DESIGNEENVILOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008) GPJ

HOLE NO. :
I(GS SUMMARY LOG TP-35 SHEET 1 of 1
GROUP '
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATEDRILLED  11/5/2008
LOCATION Norh of TP-23 UTMs (NAD83) Fél 2\25572,%8%35
z’;’::;gzc Rubber Tire Excavator Daewoo 180WV
~ | w w FIELD HEADSPACE TEST
3 E o Z & | Photoionizable Vapours (ppm) @
= F é DESCRIPTION AND CLASSIFICATION w @ 20500750 1000
o g
ﬁ g ?_’3 = % FIELD SOIL TEST (PETROFLAG)
% Diesel Fuel (ppm} o
1000 ZQOO 3000 4000
B SILTY CLAY FILL - Brown to grey, damp, soft, intermediate plasticity, trace T IR TR R
~ organics, concrete and rebar.
05 —_ﬁ
1.0—:?
1.5 ;%
20;?
25 1)
3AO-—:/
7
a5 R SILT - Brown, moist, soft, intermediate plasticity.
T 40—z : ~ o i incius:
_//// SILTY CLAY - Brown, damp, firm, high plasticity, trace silt inclusions. | | =T
i END OF TEST PIT AT 4.57 m.
- Note:
50— 1. Water entering test pit at 0.61 m.
55 ]
6.0*:
6.5 —
SAMPLE TYPE 4 / )
CONTRACTOR INSPECTOR i
J & D PENNER A. OLEKSYN APPROVED J DATE 11/20/08
b4




VAPOURS (FOR TP) NO GW ELEV PAPROJECTS\2008108-0107-1 SIDESIGNENVILOGSIELMWOUD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

HOLE NO.
KGS SUMMARY LOG TP-36 SHEET 1 of 1
GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/5/2008
LOCATION North of TP-24 UTMs (NADS3) ;g 23572230914
;};%:JOILG Rubber Tire Excavator Daewoo 180WV
S B & FIELD HEADSPACE TEST
E E| 0 £ & | Photoionizable Vapours (ppm) ®
= E| g DESCRIPTION AND CLASSIFICATION y 0 250 500 750 1000
o o
] 45 T S Z | FIELD SOIL TEST (PETROFLAG)
% Diesel Fuel {ppm) O
1000 20006 3000 4000
. SILTY CLAY FILL - Brown to grey, damp, firm, intermediate plasticity, trace P HR IR I R
R organics, concrete and rebar, brick.
05 —'%
1.0}
15 -] %
20;?
25 ;%
30— %»
3 i - Wood at 3.20 m. 3
35 SILTY CLAY - Brown, damp, stiff, blocky, intermediate plasticity.
4.0
1 45
SILTY CLAY - Brown, damp, firm, high plasticity, trace silt inclusions.
| .
5.0—] END OF TEST PITAT 4.88 m.
‘3 Note:
j 1. Water entering lest pitat 0.61 m.
55 —
50-]
]
6.5
SAMPLE TYPE 4
CONTRACTOR INSPECTOR
J & D PENNER A. OLEKSYN APPROVED DATE 11/20/08




GROUP

KGS SUMMARY LOG

HOLE NO.

TP-37

SHEET 1 of 1

CLIENT CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT

PROJECT
SITE Eimwood Landfill
LOCATION North of TP-25

DRILLING  p .1 ber Tire Excavator Daewoo 180WV

JOB NO.

DATE DRILLED 11/5/2008

UTMs (NAD83) fg 5,528,991

08-107-15

637,696

VAPQURS (FOR TF) NQ GW ELEV P \PROJECTS\2008108-0107-15\DE SIGNMENVILOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

METHOD
_ = | w g FIELD HEADSPACE TEST ,
E £ Q Z [ Photoionizable Vapours (ppm) @
= £ 7 DESCRIPTION AND CLASSIFICATION w @ 20 50 750 1000
2 a S
z w x £ Z FIELD SOIL TEST (PETROFLAG)
& . Diesel Fuel {ppm) o
1000 2000 3000 4000
. / SILTY CLAY FILL - Biack, damp, firm, intermediate plasticity, high organic content. S FRIRIEE I I
:/ - Brown below 0.30 m.
0.5 — /
-/ - Grey below 0.61 m.
1.0— /
15 /
2.0~
25 ~%
:é -Wood at 2.74 m.
3.0~ /
35 ] /? SILTY CLAY - Dark brown, damp, stiff, high plasticity.
40~%
45
T g0 END OF TEST PITAT 4.88 m.
55 =
6.0—
65
SAMPLE TYPE A
CONTRACTOR INSPECTOR ' 0( (\
J & D PENNER A. OLEKSYN APPROVED | DATE  11/20/08 |



KGS SUMMARY LOG N p.as SHEET 1 of 1
- E of 1, .
GROUP

CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/5/2008
LOCATION UTMs (NAD83) N 5,528,973
E 637,745
DRILLING
METHOD Excavator - Komatsu WB146
_ - @ w FIELD HEADSPACE TEST
£ E| o & X | Photoionizable Vapours (ppm) ®
= El i DESCRIPTION AND CLASSIFICATION w 250 300750 1000
a o
@ W = Z | FIELD SOIL TEST (PETROFLAG)
o Diesel Fuel {ppm) o
1000 2000 3000 4000
N / SILTY CLAY FILL - Brown to grey, damp, firm, intermediate plasticity, trace N
B / organics, concreie bricks.
05 -_é
. ZA
X SILT - Light brown, wet, soft, intermediate plasticity.

7] SILTY CLAY - Brown, damp, firm, intermediate plasticity, organics.

SILTY CLAY - Grey to black, damp, soft, high plasticity, high organic content.

- Dark brown, firm below 3.96 m.

END OF TEST PIT AT 4.57T m.

1

T

o
3

RS IS

\

SAMPLE TYPE
CONTRACTOR INSPECTOR /

&Z ]

/
J & D PENNER A. OLEKSYN APPROVED (n

VAPQURS (FOR TP) NO GW ELEV PAPROJECTS\2008108-0107-15\DESIGNENVILOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

DATE 112008 _




GROUP

KGS HOLE NO.
SUMMARY LOG TP-39 SHEET 1 of 1

CLIENT CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT
PROJECT

SITE Eimwood Landfill

LOCATION North of TP-27

DRILLING Excavator - Komatsu WB146

JOB NO. 08-107-15

DATE DRILLED 11/6/2008

UTMs (NADB3) N 5,528,956
E 637,793

METHOD
_ ~ | w FIELD HEADSPACE TEST
E £ Q E‘_ % Photoionizable Vapours (ppm) @
= | F é DESCRIPTION AND CLASSIFICATION w 2 250300 750 1000
o a =5
o u % = Z | FIELD SOIL TEST (PETROFLAG)
= Diesel Fuel (ppm) o
1060 2000 3000 4000
-% SILTY CLAY FILL - Brown, dry, firm, intermediate plasticity, trace organics. T T R B
0.5 ;é
1.0—_%
é - Grey below 1.22 m.
15 — %’
2.0 A
. ; %/ SILTY CLAY - Grey, damp, soft, low plasticity.
| a0
] SILT - Brown, damp, soft, low plasticity.
35

SILTY CLAY - Grey, damp, firm, high plasticity.

END OF TESTPITAT4.27 m.

o
0
|

@ o
w [w]
x«zllxls!L:l;

0

VAPOURS (FOR TP) NO GW ELEV P\PROJECTS\2008108-0107-15\DES IGMENWLOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

SAMPLE TYPE
CONTRACTOR INSPECTOR )
J & D PENNER A. OLEKSYN APPROVED | DATE 11720008
Y




K( :S HOLE NO.
, SUMMARY LOG TP-40 SHEET 1 of 1
GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-167-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/6/2008
LOCATION North of TP-27 UTMs (NADSB3) N 5,528,912
E 637,780
DRILLING
METHOD Excavator - Komatsu WB146
_ =~ | W FIELD HEADSPACE TEST
E El o £ & | Photoionizable Vapours (ppm) ®
= E é DESCRIPTION AND CLASSIFICATION w 2 250 500750 1000
[+ o
o W% S 2 | FIELD SOIL TEST (PETROFLAG)
Zf, Diesel Fuel (ppm) O

&
W
[N T B SR )

o
1

bod dod

Y

i

SILTY CLAY FILL - Grey, damp, soft, high plasticity.

1000 2000 3000 4000

- Brown, dry, firm, intermediate plasticity, concrete chunks below 1.22 m.

NN

VAPOURS (FOR TP) NO GW ELEV PAPROJECTSI2008108-0107-15\DE SIGNENVILOGSIELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

7 ; SILTY CLAY - Grey to black, moist, soft, high plasticity, very high organic content
/ (old roots and bull rushes).
3.0~//
7
_//
4 /
35 4 ;//
] % - Grey, damp, firm below 3.66 m.
4.0 /
] END OF TEST PITAT4.27 m.
45 —
5.0—
55 ]
6.0—:
65
SAMPLE TYPE /] /’]
CONTRACTOR INSPECTOR /
J & D PENNER A. OLEKSYN APPROVED DATE 11/20/08

¥



VAPOURS {FOR TP} NO GW ELEV P.\PROJECTS(2008108-0107-15\DESIGNIENVILOGSIELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008) GPJ

—
| S HOLE NO.
| KG SUMMARY LOG TP-41 SHEET 1 of 1
. GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOBNO. 08-107-15
PROJECT
SITE EthOOCI Landﬂ" DATE DRILLED 11/61*2008
LOCATION North of TP-25 UTMs (NADS3) N 5,528,953
E 637,684
DRILLING
 METHOD Excavator - Komatsu WB146
— 0 E FIELD HEADSPACE TEST
E E | 9 £ X | Photoionizable Vapours (ppm) @
= x é DESCRIPTION AND CLASSIFICATION w @ 250 500750 1000
o o - -
D W = Z | FIELD SOIL TEST (PETROFLAG)
J‘v) Diesel Fuel (ppm) O
1000 2000 3000 4000
_/W SILTY CLAY FILL - Brown, damp, firm, high plasticity, trace organics. N A B
0.5 : %////
i /// - Grey below 0.61 m.
10;%
15 —‘é
4 ZO”EXZ/////// SILTY CLAY - Grey to black, damp, soft, high plasticity, very high organic content.
1 25 577//// SILTY CLAY - Light brown, damp, soft, intermediate plasticity
////
v
3.0 %
.
7 15 h ; SILTY CLAY - Dark brown, moist, soft, high plasticity, very high organic content.
.
%
40—“42///// - Laminated silt layers below 3.96 m.
| ese /,///
: : END OF TEST PIT AT4.57 m.
51)-;~
55 — E
6.0—
6.5 -
SAMPLE TYPE /)
CONTRACTOR INSPECTOR !
8 & D PENNER A. OLEKSYN APPROVED DATE 11/20/08




KGS SUMMARY LOG HOLE N'(I)’P 42 SHEET 1 of 1
§\ - of 1
GROUP |

CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15

PROJECT

SITE Eimwood Landfill DATE DRILLED 11/6/2008

LOCATION North of TP-24 UTMs (NAD83) N 5,528,961
E 637,622

DRILLING

METHOD Excavator - Komatsu WB146

FIELD HEADSPACE TEST

Photoionizable Vapours (ppm) @
2506 500 750 1000
i

H i i

DESCRIPTION AND CLASSIFICATION

ELEV. (m)
DEPTH (m)
GRAPHICS

FIELD SOIL TEST (PETROFLAG)
Diesel Fuel {ppm}) Q

SAMPLE TYPE
NUMBER

1000 2000 3000 4000
SILTY CLAY FiLL - Brown, damp, firm, high plasticity, concrete chunks, brick. R R e i

@
W
TR TN N Y TN S

- Grey below 1.22 m.

1

i

Y

N
13
|

SILTY CLAY - Grey to black, damp, soft, high piasticity, very high organic content.

1

Il

- Dark brown, firm below 3.05 m.

VAPOURS (FOR TP) NO GW ELEV P\PROJECTS\2008\08-0107-15\DE SIGN\ENVILOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

3.5 —
7 / - Brown, stiff, massive, trace silt inclusions below 3.66 m.
40— /
|
B END OF TEST PIT AT 4.27T m.
4.5 —
- Note:
j 1. Water entering into test pit at 3.35 m.
50—
55 —
6.0—
6.5
SAMPLE TYPE / /
CONTRACTOR INSPECTOR d‘
J & D PENNER A. OLEKSYN APPROVED V] DATE 11/20/08




SHEET 1 of 1

VAPOQURS (FOR TP) NO GW ELEV PAPROJECTS\2008\08-0107-15\DE SIGN\ENVALOGSVELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

I(GS SUMMARY L HOLE NO.

ARY LOG TP-43
GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO.
PROJECT
SITE Elmwood Landfill

LOCATION Northeast of TP-29

DATE DRILLED

UTMs (NADS3)

08-107-15

11/6/2008

N 5,529,152
E 637,294

g,‘z.’.:.'};gf Excavator - Komatsu WB146
" —_ w E FIELD HEADSPACE TEST
B E o K % Photo_ionizapte Vapours (ppm) @
= | E é DESCRIPTION AND CLASSIFICATION w @ 2305007501000
o. 2 o -
i “01 % = 2 | FIELD SOIL TEST (PETROFLAG)
p:3 Diesel Fuel {(ppm) &
1000 2000 3000 4000
N SILTY CLAY FILL - Brown, damp, firm, high plasticity, concrete chunks, brick. A T R T IR
0.5 .
-/ - Light brown below 0.61 m.
1.042
1.5 - 4%
B / A - Grey, soft, trace organic matter below 1.52 m.
2.0 %
% - Grey to black, firm, very high organic content below 2.13 m.
125 /»f//// SILTY CLAY - Grey, damp, soft, high plasticity.
o] %
35 é
40-%
:/ - Brown below 4.27 m.
45 “%
5.0— ;///
j// - Firm below 5.18 m.
| T
~ ] END OF TEST PIT AT 5.49 m.
6.0—
6.5 -
PN .‘Z T
SAMPLE TYPE Al 1l
CONTRACTOR INSPECTOR
J & D PENNER A. OLEKSYN APPROVED DATE 11/20/08




KGS SUMMARY LOG N P-44 sHEET 1 of 1
GROUP

. CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Eimwood Landfill DATE DRILLED 11/6/2008
. LOCATION North of TP-30 UTMs (NADS3) ;g 27529,140
i z’;’,{':;g‘:)s Excavator - Komatsu WB146
. — » 'éJ_ FIELD HEADSPACE TEST
E £ o Z & | Photoionizable Vapours (ppm) @
=1 E & DESCRIPTION AND CLASSIFICATION w @ 250 500750 1000
o ‘é,‘ % % % FIELD SOIL TEST (PETROFLAG)
3”; Diesel Fuel (ppm) o]
1000 2000 3000 4000
_% SILTY CLAY FiLL - Grey, damp, firm, high plasticity, trace organic matter, trace Lo R REEEE R R
R brick.
0s
:é - Brown below 0.61 m.
w0
14
4 E ?’/,/4// SILTY CLAY - Grey, damp, firm, high plasticity.
15 —{//%
] %&
y
2.04{/%/?;
] //%
%%
25 — %% - Black, soft, very high organic content below 2.44 m.
|
*
‘/% - Grey, moist below 3.05 m.
:/ 7
35 '_%%
4.0-—:%% - Brown, damp, firm, trace silt inclusions, trace oxidation below 3.96 m.
7
.
| a5 T2
B END OF TEST PIT AT 4.57 m.
S.O;
55 :
640———
65 ~E
SAMPLE TYPE N / 7

VAPOURS (FOR TP) NO GW ELEV PAPROJECTS\2008\08-0107-15\DESIGNAENVLOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008) GPJ

CONTRACTOR INSPECTOR aﬂ |
J & D PENNER A. OLEKSYN APPROVED { ¥ DATE  11/20/08
Y V2008

L4




KGS SUMMARY LOG

GROUP

HOLE NO.

TP-45 SHEET 1 of 1

?

CLIENT CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT
PROJECT

SITE Eimwood Landfill

LOCATION North of TP-31

DRILLING

METHOD Excavator - Komatsu WB146

SEROU |

JOB NO. 08-107-15

DATE DRILLED 11/6/2008

UTMs (NADS3) N 5,529,120
E 637351

m)

DESCRIPTION AND CLASSIFICATION

ELEV. (m)
GRAPHICS

DEPTH (

FIELD HEADSPACE TEST
Photoionizable Vapours {(ppm) @
250 500 750 1000

i i i H
FIELD SOIL TEST {(PETROFLAG)
Diesel Fuel {(ppm) o

1000 2000 3000 4000

SAMPLE TYPE
NUMBER

d
w
ettt

I

L

CLAY FILL - Brown, damp, firm, high plasticity, trace organic matter, brick, concrete.

L

i

2.0—]

1

1

25 —

3.0

L

L

35

L

L

4.0 - Brown, damp, stiff, trace silt inclusions below 3.96 m.

:

i

4.5

SILTY CLAY - Dark grey to black, damp, soft, high plasticity, organic matter present.

END OF TEST PIT AT 4.57 m.

£

50—

I

et

ki

55 —

Sk

i

@
(5,3
v b

SAMPLE TYPE

VAPQURS (FOR TP) RO GW ELEV PAPROJECTS\2008108-0107-15\DE SIGNIENVLOGSIELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

CONTRACTOR INSPECTOR
J & D PENNER A. OLEKSYN

APPROVED J DATE 11/20/08




VAPQURS (FOR TP) NO GW ELE\‘/’F‘\PROJECTS\2ODS\O8~0107'1S\DESIGN\ENV\LOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008) GPJ

HOLE NO.
I<GS SUMMARY LOG TP-46 SHEET 1 of 1
GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOBNO 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/6/2008
LOCATION Northeast of TP-32 UTMs (NAD83) N 5,529,108
E 637,446
g,‘;?.'ﬁgg; Excavator - Komatsu WB146
. — o E FIELD HEADSPACE TEST
£ E | © £ & | Photoionizable Vapours (ppm} ®
= £z DESCRIPTION AND CLASSIFICATION w @ 250 5007501000
a e o
] W% Z 2 FIELD SOIL TEST (PETROFLAG)
P Diesel Fuel (ppm} o}
1000 2000 3000 4000
TOPSOIL -
7 1 SILTY CLAY - Brown, damp, firm, high plasticity, trace oxidation, trace organics,
- rebar.
1.0 /
:% - Concrete and bricks at 1.22 m.
1.5
E % - Dark brown below 1.52 m,
26 i /?/ - Some coarse gravel at 1.83 m. Water trickling through gravel.
25 l/
3.0—-:
1 - Grey to black, soft, very high organic content below 3.05 m.
« 35 N ' SILT - Brown, moist, soft, low plasticity.
. 4‘0*: Z// SILTY CLAY - Brown, damp, stiff, high piasticity.
1 a5 w///;
] END OF TEST PIT AT 4.57 m.
50—
55 ~_
6.0—]
6.5 4
SAMPLE TYPE A
CONTRACTOR INSPECTOR \
J & D PENNER A. OLEKSYN APPROVED DATE 11/20/08




VAPOURS (FOR TP} NO GW ELEV P:PROJECTSI2008108-0107-15\DESIGNIENVILOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

HOLE NO.
I(GS SUMMARY LOG TP-47 SHEET 1 of 1
GROUP |
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/6/2008
LOCATION North of TP-33 UTMs (NADS3) réi 2%223}1701
DRILLING
METHOD Excavator - Komatsu WB146
. — & E E FIELD HEADSPACE TEST
£ E o £ & Photoionizable Vapours (ppm) @ |
> x é DESCRIPTION AND CLASSIFICATION y g 230500750 1000
] o o
d g % = % FIELD SOIL TEST (PETROFLAG)
;‘; Diesel Fuel (ppm) (o
1000 2000 3000 4000
TOPSOIL R e e R
N 7 SILTY CLAY - Light brown, damp, firm, high plasticity, trace organics.
- Grey, trace wood, wire, concrete, brick, trace coarse grained gravel below 1.83 m.
. is %Z// SILTY CLAY - Light brown, damp, firm, intermediate plasticity, trace oxidation.
7
-
.
.
.
40—
.
v
I I N B
SILTY CLAY - Dark brown, damp, stiff, high plasticity, trace silt inclusions.
4.5 — %
i ] % __________
50— END OF TEST PIT AT 4.88 m.
55 —
6'0—ﬁ
6.5 —
SAMPLE TYPE
CONTRACTOR INSPECTOR /
S & D PENNER A. OLEXSYN APPROVED " ; DATE 11/20/08




VAPOURS (FOR TP) NO GW ELEV PAPROJECTS\2008108-0107-1 B\DE SIGNIENVLOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

HOLE NO.
I<GS SUMMARY LOG TP-48 SHEET 1 of 1
GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 117772008
LOCATION UTMs (NAD83) N 5,529,092
E 637,560
:;g::;g‘;)s Excavator - Komatsu WB146
_ - » w FIELD HEADSPACE TEST |
£ E o £ X Photoionizable Vapours (ppm) ®
= £ é DESCRIPTION AND CLASSIFICATION w g 250 300 750 1000
o a
o w % 5 2 FIELD SOIL TEST (PETROFLAG)
= Diesel Fuel (ppm) o
1000 2000 3000 4000
. SILTY CLAY FILL - Brown, damp, firm, high plasticity, trace brick, concrete and R N
B wire.
05 :/
1,0—:%
:/ - Trace fine to coarse grained gravel below 1.22 m.
1.5 — /
] - Grey below 1.83 m.
z.omé
_ﬁ
35 jé/;(/ SILTY CLAY - Black, moist, soft, high plasticity, very high organic content.
7 . - Light brown, damp, firm, oxidized below 3.66 m.
o %
"/ - Brown below 4 .27 m.
| 45 —//%
] END OF TEST PIT AT 4.57 m.
50—
55 —
6.0—
65
SAMPLE TYPE
CONTRACTOR INSPECTOR
J & D PENNER A. OLEKSYN APPROVED | DATE 11/20/08




KGS

GROUP

SUMMARY LOG

HOLE NO.

TP-49

SHEET 1 of 1

CLIENT

" PROJECT

SITE
LOCATION

DRILLING
METHOD

CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT

Elmwood Landfill
Northeast of TP-35

Excavator - Komatsu WB146

JOB NO. 08-107-15

DATE DRILLED 117772008

UTMs (NAD83) N 5,529,062
E 637,61

3

ELEV. (m)
DEPTH (m)

DESCRIPTION AND CLASSIFICATION

GRAPHICS

FIELD HEADSPACE TEST
Photofonizable Vapours (ppm) @
256 500 750 1000
H i i H

FIELD SOIL TEST (PETROFLAG)
Diesel Fuel (ppm) o

SAMPLE TYPE
NUMBER

I
w

1.0

IS
=]
\
N

sand and gravel. Water trickled through sand and gravel.

RN BT

SILTY CLAY FILL - Brown, moist, firm, intermediate plasticity, concrete, rebar, some

- Light brown, damp, soft, high plasticity, trace organic matter below 0.61 m.

1000 2000 3000 4000

\ Rt

N

NN

N

AN

3

I

ANV

L

)
N

A

NSNS

- Brown, damp, firm, oxidation below 4 57 m.

AU AIHHIHIHHHHITTHITTTTTIig

N,

SILTY CLAY - Grey, damp, firm, high plasticity, trace organic matter.

- Black, moist, soft, very high organic content/peat below 4.27 m.

END OF TEST PIT AT 4.88 m.

SAMPLE TYPE

VAPOURS (FOR TP) NO GW ELEV P\PROJECTS\2008108-0107-1S\DESIGNMENVILOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

CONTRACTOR
J & D PENNER

INSPECTOR

A. OLEKSYN APPROVED

DATE  1120/08 |




VAPOURS (FOR TP) NO GWELEV P \PROJECTSI2008\08-0107-15\DESIGNENVILOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008) GPJ

CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 117772008
LOCATION Northeast of TP-36 UTMs (NAD83) g 2 ?’57222%43
67
z’g;‘:,;g:f Excavator - Komatsu WB146
P o FIELD HEADSPACE TEST ‘
E E Q f_‘ % Photoionizable Vapours (ppm) @
= £z DESCRIPTION AND CLASSIFICATION y 2 250 300 730 1000
o o 5
o 25 = Z | FIELD SOIL TEST (PETROFLAG)
% Diesel Fuel (ppm)
1000 2000 3000 4000
_/4 SILTY CLAY FILL - Grey, damp, firm, high plasticity, concrete. R R )
B 124
B SAND AND GRAVEL FILL - Brown, damp, compact, well graded, fine grained sand
T 05— to coarse grained gravel.
y g /
i % SILTY CLAY FILL - Grey, damp, firm, high piasticity, concrete, plastic.
_é
1.5 — /
z,o;é
25 - %,
7 % - Grey to black, soft, very high organic content, reeds, peats below 2.74 m.
3.0 / ‘
B e
35 ] 7 SILTY CLAY - Brown, damp, firm, high plasticity, oxidation.
v ///
| s i
1 END OF TESTPIT AT 4.57 m.
5.0—
55 ]
6.0—
6.5 -
SAMPLE TYPE 1/
CONTRACTOR INSPECTOR /
J & D PENNER A. OLEKSYN APPROVED DATE 1120108

v



HOLE NO.
I(GS SUMMARY LOG TP-51 SHEET 1 of 1
GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfil} DATE DRILLED 11/7/2008
LOCATION Northeast of TP-37 UTMs (NAD83) N 5,529,017
E 637,722
DRILLING
METHOD Excavator - Komatsu WB146
T
_ — o | y FIELD HEADSPACE TEST
B E o g & Photoionizable Vapours (ppm) ®
= E oz DESCRIPTION AND CLASSIFICATION w g 230300750 1000
o : a
Z Wz S Z FIELD SOIL TEST (PETROFLAG)
P Diesel Fuel (ppm) o
i ':f/// SILTY CLAY - Brown, damp, firm, high plasticity, concrete, organic matter.
0s ] ////
d / - Light brown, trace organic matter, brick beiow 0.61 m.
ro] é///
: % - Grey, organic matter below 1.22 m.
1.5 /

Y

.

Il

g
3
l

L

3.0—

L

|

4.5

i

- Black, moist, soft, very high organic content, reeds, peat, wood below 3.35 m.

- Light brown, damp, moist, oxidation below 3.66 m.

- Dark brown, stiff below 4.27 m.

o
=}

el
w
IR R

=3

<
|
I

fed

54
o
[N R

END OF TEST PIT AT 4.88 m.

SAMPLE TYPE

VAPOQURS (FOR TP) NO GW ELEV PAPROJECTS\2008108-0107-15\DESIGN\ENVLOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008). GPJ

CONTRACTOR
J & D PENNER

INSPECTOR k
A. OLEKSYN APPROVED [/f7 [N DATE 112008

1




KGS SUMMARY LOG

GROUP

HOLE NO.

TP“SZ SHEET 1 of 1 -

CLIENT CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT
PROJECT

SITE Elmwood Landfill

LOCATION North of TP-01

JOB NO. 08-107-15 |

DATE DRILLED 11/10/2008

VAPOURS (FOR TP) NO GW ELEV PI\PROJECTS12008108-0107-15\DE SIGNAENVILOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

UTMs (NAD83)y N 5,529,210
E 637,219
;’;’.:.‘:;gg; Excavator - Komatsu WB146
N w FIELD HEADSPACE TEST
E E 0o £ & | Photoionizable Vapours (ppm) @
= £ é DESCRIPTION AND CLASSIFICATION w o 250 500 750 1000
o a3
d g % = =z FIELD SOl TEST (PETROFLAG)
ff) Diesel Fuel {(ppm)
1000 2000 3000 4000
,/ SILTY CLAY FlLL - Brown, damp, firm, high plasticity, concrete/rebar, brick, wood, [N R I A AP
B / organic matter.
05 %
i 174
10 —.%V:/;/f// SILTY CLAY - Grey, damp, firm, high plasticity, organic matter.
. _‘/g
. g///
25 _'%
:/ - Grey to black, soft, very high organic content, reeds, roots, wood below 2.74 m.
15 ] //g////
j /% - Brown, firm, oxidation below 3.66 m.
40— %
] / - Dark brown, stiff below 4.57 m.
| Y
50__" END OF TEST PITAT 4.88 m.
55 —
6.0
6.5 .
SAMPLE TYPE d \If
CONTRACTOR INSPECTOR
J & D PENNER A. OLEKSYN APPROVED DATE 11/20/08




HOLE NO.
I((;S SUMMARY LOG TP-53 SHEET 1 of 1
GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/10/2008
LOCATION North of TP-05 UTMs (NAD8B3) N 5,529,205
E 637,258
DRILLING
METHOD Excavator - Komatsu WB146
_ U a FIELD HEADSPACE TEST
E £ Q ¢ B | Photoionizable Vapours (ppm) @
= F é DESCRIPTION AND CLASSIFICATION w g 250 300 7501000
o [
o w £ Z | FIELD SOIL TEST (PETROFLAG)
% Diesel Fuel {ppm) o
1000 2000 3000 4000
- SILTY CLAY FILL - Grey, damp, firm, high plasticity, trace concretefrebar, trace R ﬁ R I IRIREE AP
*/ brick, trace organic matter. Dl
0.5 /
_/ - Light brown, trace concrete below 0.61 m.
1.0-——
_ i SILTY CLAY TO SILTY CLAY FiLL - Grey to black, damp, firm, high plasticity, trace
brick, concrete, tires.
1.5
- 2.0~ K
Q. E
< 1.
8] 1
8 :
el 1 25 / SILTY CLAY - Grey to black, moist, soft, high plasticity, very high organic content.
Ny N i
5 : /
P .
- -
2 3.o—~/
2 ] . - Brown, damp, firm, trace oxidation below 3.05 m.
. //
z 35 ‘_%
[ -
8 “/
% 4.0~ /
g ] END OF TEST PIT AT 4.27 m.
g 45 —
g R
5 |
o3 -4
w
a i
s 5.0—
< R
g R
2 .
8 55 —
g i
4 4
@
& o
& g
g 60—
o .
a .
I .
= 4
=z 6.5
< -
jo) -4
z . I B
& 1 A SRS FEE N B
o SAMPLE TYPE 4\/\ )
2 CONTRACTOR INSPECTOR / (}(
%§ J & D PENNER K. THIESSEN APPROVED [ DATE 11/20/08




HOLE NO.
I(G'S SUMMARY LOG TP-54 SHEET 1 of 1
GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/10/2008
LOCATION North of TP-43, east of TP-53 UTMs (NAD83) N 5,529,192

E 7.3

;};{:.’l;gvos Excavator - Komatsu WB146

3

ELEV. (m}
DEPTH (m)

FIELD HEADSPACE TEST

ul

[+ R

Z & | Photoionizable Vapours (ppm) ®
DESCRIPTION AND GLASSIFICATION w @ 250 500 750 1000

a o

£ Z | FIELDSOIL TEST (PETROFLAG)

& Diesel Fuel {(ppm) ©

\\‘ GRAPHICS

ot
o
lllk[!lt‘

i

L

&
|

L

L

SILTY CLAY FILL - Brown, damp, soft, high plasticity, plastics, metal, trace organic

1000 2000 3000 4000

[

matter, trace granular material, trace sand and gravel.

- Light brown, firm, trace concrete below 0.61 m.

\%\\\\\\\\ NN

SILTY CLAY - Grey to black, damp, firm, high plasticity.

SILTY CLAY - Grey to black, damp, soft, intermediate plasticity, high organic
content {grass and reeds).

SILTY CLAY - Light brown, damp, stiff, high plasticity.

@»
o

SRR ST SO 0 S0 W

END OF TEST PITAT 3.96 m.

SAMPLE TYPE

VAPOURS (FOR TP) NO GW ELEV P1PROJECTS12008108-0107-15DESIGNIENVILOGS\ELMWOOD LANDFiLL {NOV 3 TO NOV 13, 2008) GPY

CONTRACTOR
J & D PENNER

/3/1 4

INSPECTOR ]
K. THIESSEN APPROVED |}/ DATE 11/20/08
Ii; T




-

SHEET 1 of 1

ms MAR HOLE NO.
SUMMARY LOG TP-585
GROUP
CLIENT CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO.
PROJECT
SITE Elmwood Landfilt

LOCATION North of TP-44

DATE DRILLED 11/10/2008

08-107-15

UTMs (NAD83y N 5,529,178
E 6

29,17
37,353

DRILLING
METHOD Excavator - Komatsu WB146
. S . a FIELD HEADSPACE TEST
E E o ¢ & Photoionizable Vapours (ppm) ®
= E & DESCRIPTION AND CLASSIFICATION w o 0500 750 000
o, a =
o 'S g = 2z | FIELD SOIL TEST (PETROFLAG)
ff; Diesel Fuel (ppm) o
1000 2000 3000 4000
-/ SILTY CLAY FILL - Brown, damp, firm, high plasticity, trace organic matter, trace Y I I IR
- / granular material (sand)
0.5 —'/
é - Light brown below 0.61 m.
10— /
. 14
-éf;f/ SILTY CLAY - Grey to black, damp, firm, high plasticity.
1.5 - /

2.0

SILTY CLAY - Grey to black, damp, soft, intermediate plasticity, high organic
content.

2.5

SILTY CLAY - Grey, damp, stiff, high plasticity.

6.0

o
w\
[T O T T N R S

END OF TEST PITAT 3.05m.

SAMPLETYPE

I A

VAPOURS [FOR TP} NO GW ELEV PAPROJECTS12008108-0107- 15\DESIGMENVILOGSIELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

CONTRACTOR
J & D PENNER

INSPECTOR [ f
K. THIESSEN APPROVED DATE 11/20/08

7



KGS SUMMARY LOG

GROUP

HOLE NO.

TP-56

SHEET 1 of 1

CLIENT CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT
PROJECT

SITE Eimwood Landfill

LOCATION North of TP-45

JOB NO.

08-107-15

DATE DRILLED 11/10/2008

VAPGURS (FOR TP} NO GWELEV PA\PROJECTS\2008\08-0107-15\DE SIGNAENVLOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

UTMs (NAD83) N 5,529,164
E 637,402
DRILLING
METHOD Excavator - Komatsu WB146
I R g FIELD HEADSPACE TEST
£ E o Z & | Photoionizabie Vapours (ppm)
= F é DESCRIPTION AND CLASSIFICATION w o 2505007501000
[ =1
o B % 2 Z | FIELD SOIL TEST (PETROFLAG)
%) Diesel Fuel {ppm) O
1000 2000 3000 4000
. 4 ) SILTY CLAY FILL - Grey, damp, firm, high plasticity, trace organic matter, trace NEIRSE IR B D
- concrete.
0.5 .
- s - Brown, saturated below 0.61 m.
10—
i E . SILTY CLAY - Grey to black, saturated, high plasticity, high organic content.
15
2.0—1
ks - Grey, damp, stiff, high plasticity below 2.13 m.
25 -
b ] END OF TEST PIT AT 2.74 m.
3’0—‘ Note:
e 1. Water began to fill test pit during excavation at 0.61 m.
35 ~
40—
4
45 —
5.0—
55 i
6.0—
6.5 -
SAMPLE TYPE aY
CONTRACTOR INSPECTOR {
J & D PENNER K. THIESSEN APPROVED DATE 11/20/08




VAPOURS (FOR TP) NO GW ELEV PAPROJECTS12008108-0107-15\DESIGNENVILOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008) GPJ

| Sy
l(( :S HOLE NO.
SUMMARY LOG TP-57 SHEET 1 of 1
GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Eimwood Landfill DATE DRILLED 11/10/2008
LOCATION North of TP-48 UTMs (NAD83) N 5,529,147
E 637,456
DRILLING
METHOD Excavator - Komatsu WB146
;
R B & FIELD HEADSPACE TEST
E E O ol 1 Photoionizable Vapours (ppm) ® |
= F é DESCRIPTION AND CLASSIFICATION w o 250500 750 1000
-
o ’-g 5 2 Z | FIELD SOIL TEST (PETROFLAG)
b3 Diesel Fuel (ppm) o
. SILTY CLAY FILL - Brown, damp, firm, high plasticity, trace organic matter, frace
- granular material (sand)
05
1.0-:
] - Light brown, trace metal, concrete and rubber below 1.22 m.
1.5 —
7 20 B SILTY CLAY - Grey to black, damp, firm, high plasticity, trace organic. :
T 25- SILTY CLAY - Light brown, damp, soft, intermediate plasticity.
1 30
b // SILTY CLAY - Brown, damp, stiff, high plasticity.
| > Tk
1 END OF TEST PIT AT 3.66 m.
4,0—:
a5 -]
5.0—
55
60—:
8.5
SAMPLE TYPE
CONTRACTOR

J & D PENNER

1/
INSPECTOR /
K. THIESSEN APPROVED (/Y] DATE 1120008




CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-167-15
PROJECT
SIE Elmwood Landfill DATE DRILLED 11/10/2008
LOCATION North of TP-47, east of TP-57 UTMs (NAD83) N 5,529,140
E 637,506
DRILLING
METHOD Excavator - Komatsu WB146
N S & FIELD HEADSPACE TEST
E E} o £ & | Photoionizable Vapours {ppm) @
- é DESCRIPTION AND CLASSIFICATION w g 250500 750 1000
o. [+ %
i W & = 2 | FIELD SOIL TEST (PETROFLAG)
b3 Diesel Fuel (ppm) o

1000 2000 3000 4000
SILTY CLAY FILL - Brown, damp, firm, high plasticity, trace organic matter, trace Topii B
concrete and metal.

@
o

(- Light brown below 0.61 m.

bbb b

_____,___,,O;O;OOOSOSSS..-.--

R R R R Y

T

)

£

&

1

SILTY CLAY - Grey to black, damp, firm, high plasticity, trace concrete.

- Soft, high organic matters (wood and reeds) below 2.74 m.

{

w
o
!

- Brown, stiff, trace oxidation below 3.05 m.

Lok

!

35

Lmedomdrersd

>
[}
|

END OF TEST PITAT 3.96 m.

i

Il

4.5 —

6.5 —

SAMPLE TYPE

VAPOURS (FOR TP) NO GW ELEV PA\PROJECTS\2008108-0107-15\DE SIGNIENVILOGSIELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

CONTRACTOR INSPECTOR /
J & D PENNER K. THIESSEN APPROVED | )/ DATE  11720/08




f HOLE NO.
I«;S SUMMARY LOG TP-59 SHEET 1 of 1
GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/10/2008
LOCATION North of TP-48, east of TP-58 UTMs (NADS3) N 5,529,123
E 637,570
;I;{;.‘I;‘I)A:)G Excavator - Komatsu WB146
} il
=~ @ w FIELD HEADSPACE TEST
E E 9 & & | Photoionizable Vapours (ppm) ®
= F § DESCRIPTION AND CLASSIFICATION w @ 250 300750 1000
o i
= e S 2 | FIELD SOIL TEST (PETROFLAG)
o o = !
7 Diesel Fuel (ppm) O

A7 - Light brown, trace concrete below 0.61 m.

1000 2000 3000 4000
SILTY CLAY FILL - Dark brown, damp, firm, high plasticity, frace organic matter. [ IR IS AR B

. SILTY CLAY - Grey to black, damp, firm, high plasticity, trace concrete.

P

o

)

&

>

[

z

o

-

3

>

g - High organic matters (wood and reeds) beiow 3.05 m.

é - Stiff, trace oxidation below 3.35 m.

<

3 | ] END OF TEST PIT AT 3.66 m.

g

2 4.0

w

[ —d

(&3

_O_, -

s

z 45 —

Z

& .

w 4

I

B i

2 50—

5

3 ]

Z

S 55 —

S i

o

@ i

o -

i ]

2 60—

o _

a -

>

& .

b 4

z 85 —

[U] -
o o B
z L
£ 1 RS FRS S :
x L s o
0 .

5 SAMPLE TYPE . /\

5 CONTRACTOR INSPECTOR 7/

% J & D PENNER K. THIESSEN APPROVED DATE 11/20/08




VAPOURS (FOR TP) NO GW ELEV PAPROJECTS12008108-0107-1 5\DESIGNENVILOGSIELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008) GPY

HOLE NO.
I(GS SUMMARY LOG TP-60 SHEET 1 of 1
GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED ~ 11/16/2008
LOCATION North of TP-49, east of TP-59 UTMs (NADS3) N 5,529,111
f{;’;‘:gg; Excavator - Komatsu WB146
. =1 w FIELD HEADSPACE TEST
E E o ¥ & Photoionizable Vapours (ppm) ®
= £ & DESCRIPTION AND CLASSIFICATION y 4 20500750 1000
o [
o o % £ Z | FIELD SOIL TEST (PETROFLAG)
b7 Diesel Fuet (ppm) o
10006 2000 3000 4000
o /" SILTY CLAY FILL - Dark brown, damp, firm, high plasticily, trace organic matter. A R R O
05 ~é
1,0;2 - Light brown, trace concrete below 0.91 m.
15 ——é
B ] 7 . SILTY CLAY - Grey to black, damp, firm, high plasticity, trace concrete.
20—«%—————— Y p. i igh plasticity, tr e
25 — - Soft, high organic content below 2.44 m.
| 777
////7/ SILTY CLAY - Light brown, damp, soft, intermediate plasticity.
3.0
| i w SILTY CLAY - Grey, damp, stiff, high plasticity.
|\ 2
4.0— END OF TEST PITAT 3.96 m.
45
5.0-':
55 -
6.0—
6.5 —
SAMPLE TYPE ya //\
CONTRACTOR

J & D PENNER

INSPECTOR
K. THIESSEN APPROVED ; DATE  11/20/08 ‘




KGS SUMMARY LOG Ho N’%P-6]

~ GROUP

SHEET 1 of 1

VAPOURS (FOR TP} NO GWELEV P \PROQECTS\ZOO&\OS-Q107-1S\DESD‘G’N\ENV\LOGS\ELMWOOD’ LANDFILL (NOV 3 TO NQV 13, 2008).GPJ

CLIENT CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT
PROJECT

SITE Elmwood Landfill

LOCATION North of TP-50, east of TP-60

DRILLING Excavator - Komatsu WB146

JOB NO.

08-107-15

DATE DRILLED 11/16/2008

UTMs (NADB3) g 2,529,085

METHOD
_ ~ 1w u FIELD HEADSPACE TEST
E E ] ¢ & | Photoionizable Vapours (ppm)
= Ez DESCRIPTION AND CLASSIFICATION w 2 2350500 750 1000
o, 8 >
o g % = Z F!ELD SOIL TEST (PETROFLAG)
5 Diesel Fuel {ppm)}
1000 2000 3000 4000
“% SILTY CLAY FILL - Brown, damp, firm, high plasticity, trace organic matter. P R S IR TR RN
05 ;%
-% - Light brown, trace concrete below 0.61 m.
1,0——%C
17
4 15 —«A
af/}f SILTY CLAY - Grey to black, damp, firm, high plasticity, trace concrete.
20*%
25 M/
4 30—y
SILTY CLAY - Grey to black, damp, soft, intermediate plasticity, high organic
content.
. s ] SILTY CLAY - Grey, damp, stiff, high plasticity.
co-] %
| T
] END OF TEST PIT AT 4.27 m.
4.5 —
5.0—;
55 ]
6,0-—:
6.5 .
SAMPLE TYPE A /1 "
CONTRACTOR INSPECTOR
APPROVED / DATE 11/20/08

J & D PENNER K. THIESSEN




VAPOURS (FOR TP) NO GW ELEV PA\PROJECTS\2008\08-0107-15\DESIGN\ENVMLOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

J & D PENNER XK. THIESSEN

HOLE NO.
I{GS SUMMARY LOG TP-62 SHEET 1 of 1
GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/12/2008
LOCATION Northeast of TP-51 UTMs (NAD83) N 235723,5%5
DRILLING ’
METHOD Excavator - Komatsu WB146
| w FIELD HEADSPACE TEST
£ E| S £ & | Photoionizable Vapours (ppm) ®
- DESCRIPTION AND CLASSIFICATION w o 250 300 750 1000
o a5
o u % = Z | FIELD SOIL TEST (PETROFLAG)
3‘; : Diesel Fuel (ppm) o
' 1000 2000 3000 4000
i / SILTY CLAY FiLL - Brown, damp, firm, high plasticity, trace organic matter, trace i B HE
E / concrete.
05 —“é
10— 2
4 o1s ——A
SILTY CLAY - Grey to black, damp, firm, high plasticity, trace concrete, timber.
2.0
25 —
30—
i - Black, soft, trace timber, odour below 3.05 m.
B 15 . SILTY CLAY - Light brown, damp, soft, intermediate plasticity.
40
7 ] SILTY CLAY - Brown, damp, stiff, high plasticity, trace oxidation.
|1 45 %
] END OF TEST PIT AT 4.57 m.
5.0;
55 .
6A0—:
6.5 -
SAMPLE TYPE WA
CONTRACTOR INSPECTOR

DATE 11/20/08

APPROVED /_4
T




I((;S SUMMARY LOG HorE N’%P 63 SHEET 1 of |
- of 1
GROUP ;

CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOBNO 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/12/2608
LOCATION North of TP-39 UTMs (NAD8B3) g 5,529,017
DRILLING
METHOD Excavator - Komatsu WB146
N =1 & FIELD HEADSPACE TEST
£ E O ?__' ﬁ‘_, Photoionizable Vapours (ppm) @
- o)
> EE DESCRIPTION AND CLASSIFICATION w o 2505007501000
o
o l(‘:’ g = 3 FIELD SOIL TEST (PETROFLAG)
g<) Diesel Fuel {(ppm) o4
1000 2000 3000 4000
4 SILTY CLAY FILL - Brown, damp, firm, high plasticity, trace organic matter, trace R R T IS B
E / concrete.
05 —_é
1.0—‘é
1 s -
- ﬂ// SILTY CLAY - Grey to black, damp, firm, high plasticity, trace concrete, trace
7 / organic.
7 /
2.0— %
,4%
25 T/%/
.
3.0— /
jf / - Black, high organic content below 3.05 m.
15 N / - Light brown below 3.35 m.
s %/
7 /
40— ////
] /// - Stiff below 4.27 m.
45 | %
T FRE
5_0_:_ END OF TEST PIT AT 4.88 m.
55 -
6.0—
65
i Al
SAMPLE TYPE ﬂ/ ,

VAPOURS (FOR TP) NO GW ELEV P\PROJECTS\2008108-0107-15\0E SIGNIENVILOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

CONTRACTOR INSPECTOR
J & D PENNER K. THIESSEN APPROVED DATE 11/20/08




VAPOURS (FOR TP) NO GW ELEV PAPRQJECTS\2008\08-0107-15\DESIGNENVALOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

HOLE NO.
I(GS SUMMARY LOG TP-64 SHEET 1 of 1
 GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/12/2008
LOCATION West landfill area, west of TP-03 UTMs (NAD83) N 5,529,119
E 637,131
RDJIE_{’{.;IO';G Excavator - Komatsu WB146
! T
. D &  FIELD HEADSPACE TEST
£ E Q & & | Photoionizable Vapours (ppm) @
= E & DESCRIPTION AND CLASSIFICATION w @ 250 500 750 1000
[+ 0.
o W % = 2 | FIELD SOIL TEST (PETROFLAG)
Zt-, Diesel Fuel {ppm)
1000 2000 3000 4000
_ SILTY CLAY FiLL - Wet, firm, intermediate plasticity, trace granular, N N I I I
0.5
1,0—:/ . - Concrete blocks and rebar, hole filling with water at 0.91 m.
i ] END OF TEST PIT AT 1.22 m.
1.5 -
2.0—
25 —
]
3.0
35
40—
45
5.0
5.5 )
6.0—]
65 -]
vi R Y
SAMPLE TYPE /
CONTRACTOR INSPECTOR /
J & D PENNER K. THIESSEN APPROVED DATE 1172008




HOLE NO.
I(GS SUMMARY LOG TP-65 SHEET 1 of 1
GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 1171272008
LOCATION West of TP-64 UTMs (NAD83) N 35,529,125
£ 637,088
DRILLING
METHOD Excavator - Komatsu WB146
— » &’ FIELD HEADSPACE TEST
E E ¢ & & | Photoionizable Vapours (ppm) @
= E é DESCRIPTION AND CLASSIFICATION w @ 230300 750 1000
o o >
T w 3 2 Z | FIELD SOIL TEST (PETROFLAG)
Z(; Diesel Fuel (ppm) O
10600 2000 3000 4000
SILTY SAND FILL - Brown, damp, compact, medium grained sand with silt and R R IR T T B
trace gravel.
7 4 y" SILTY CLAY FILL - Grey, damp, firm, high plasticity, trace organic matter.
1_0—:é
15 ;/
i /, - Light brown below 1.52 m.
i 7 SILTY CLAY - Grey to black, damp, firm, high plasticity.
- 20— %
=9 o,
g ] %
o 25 /
Ny i
[o] -}
N : /
2 30— /
o A
£ —/
5 ‘% - Grey, some concrete below 3.35 m.
z 35 ~
5 ! %
g i
g ] /
3 4.0 /
393 -
2 T
g ] END OF TEST PITAT 4.27 m.
3 45
S . Note:
UQ) ] ot Could not dig deeper than 4.27 m due o concrete.
(] 5.0-—
8 )
g -
g 55—
o !
{{J -
L -
& i
g 6.0—
(} -
z 1
3%
@
z 6.5 3
[
[} ) =
Z ] R TRt
%& - 4{ R
; SAMPLE TYPE 2 / \A
3 CONTRACTOR INSPECTOR ﬂ
% J & D PENNER K. THIESSEN APPROVED f 7| DATE  11/20/08 |
—H ‘



KGS SUMMARY LOG

GROUP

HOLE NO.

TP-66

SHEET 1 of 1

CLIENT CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT
PROJECT

SITE Elmwood Landfill

LOCATION West of TP-65

JOB NO.

DATE DRILLED 11/12/2008

08-107-15

UTMs (NADS3) N 5,529,136
E 637,057
“Ddg':ng Excavator - Komatsu WB146

—_ = ® oy FIELD HEADSPACE TEST

£ £ L bl E Photoionizable Vapours (ppm) @

z = é DESCRIPTION AND CLASSIFICATION w 250 5?0 730 1000

a. [
o a % 3 Z | FIELD SOIL TEST (PETROFLAG)
7 Diesel Fuel (ppm} o

1000 2000 3000 4000
R R N

1 gravel, trace organic.

SILTY SAND F FILL - Brown, damp, compact, medium grained sand and silt, trace

: concrete.

i

SILTY CLAY FILL - Light grey, damp, firm, high plasticity, trace organic matter, trace

gravel.

[
()]
bt

4

L

35 - Grey to black, wet, soft below 3.35 m.

&

Lol

H

- Damp, firm below 4.27 m.

~
v
e

i

| SILTY CLAY - Grey, damp, firm, high plasticity, trace concrete, trace coarse grained

VAPQURS (FOR TP) NO GW ELEV PAPROJECTS\2008\08-0107-15\DE SIGNVENVIL OGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

50—
7 i END OF TEST PIT AT 5.18 m.

55 —:

6.0—

65 —
SAMPLE TYPE ,
CONTRACTOR INSPECTOR / d

J & D PENNER K. THIESSEN APPROVED V] DATE 11/20/08




KGS SUMMARY LOG P67
GROUP -

SHEET 1 of 1

1000

CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/12/2008
LOCATION West of TP-66 UTMs (NADB3}) N 5,529,155
E 636,982
g}g}.ﬁggﬁ Excavator - Komatsu WB146
. 1w | w FIELD HEADSPACE TEST
E £ o & i = Photoionizable Vapours (ppm) @
= = é DESCRIPTION AND CLASSIFICATION wo@g 20 5000 70 1000
| a. a5
m o5 Z Z | FIELD SOIL TEST (PETROFLAG)
% Diesel Fuel {ppm) o)

2000 3000 4000

SILTY SAND FILL - Brown, damp, compact, medium grained sand and silt, trace
gravet, trace organic matter.

SILTY CLAY FiLL - Light brown, damp, firm, high plasticity, trace granular {sand).

1:Zf'22

SILTY CLAY - Brown, damp, firm, high plasticily, frace concrete.

i

1 - Black, soft, high organic content, odour below 3.35 m.

|

i

e
o
|

w
133
\lllll[l

- Grey, stiff below 4 27 m.

P
w
ececdcdod e dededed

i

i
4

END OF TEST PIT AT 518 m.

o
o
i

1

Lo hod

i

65 —

t

1

L

SAMPLE TYPE f:/ A

VAPOURS (FOR TP) NC GW ELEV PAPROJECTS\2008'08-0107-15\DESIGNENVLOGSIELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008) GPJ

CONTRACTOR INSPECTOR
J & D PENNER K. THIESSEN APPROVED i

DATE 11/20/08




SHEET 1 of 1

I((;S SUMMARY HOLE NO.
U LOG TP-68
GRQUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/12/2008

LOCATION West of TP-67

DRILLING £\ cavator - Komatsu WB146

UTMs (NAD83) El 5,529,173

636,027

VAPOURS (FOR TP) NO GW ELEV P PROJECTS\2008408-0107 -1 S\DESIGMENVLCGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008) GPJ

METHOD
. — o E FIELD HEADSPACE TEST
E E o £ £ | Photoionizable Vapours (ppm) @
> F %:_ DESCRIPTION AND CLASSIFICATION w @ 250 500 7501000 |
e >
o u 5 3 Z | FIELD SOIL TEST (PETROFLAG)
0 Diesel Fuel {ppm) o
1000 2000 3000 4000
1 SILTY SAND - Brown, damp, compact, medium grained sand and silt, trace gravel, Tl P
1 trace organic matter.
’ 10; A SILTY CLAY FILL - Grey, damp, firm, high plasticity, trace concrete, trace organic
i / ' matter.
1.5 -
h SILTY CLAY - Grey to biack, firm, high plasticity.
: - Black, soft, high organic content (wood) below 3.05 m.
7 SILTY CLAY - Light brown, damp, soft, intermediate plasticity, some silt.
“ . SILTY CLAY - Grey, damp, stiff, high plasticity.
7 END OF TEST PIT AT 4.57 m.
] Note:
50— 1. Water seeped into test pit at 2.44 m.
55 =
6.0—
6.5 —
SAMPLE TYPE ﬂﬁ \i ;
CONTRACTOR INSPECTOR
J & D PENNER K. THIESSEN APPROVED DATE 11/20/08




VAPOURS (FOR TP) NO GW ELEV P:\PROJECTS\2008108-0107-15\DESIGNIENVILOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

I{GS i HOLE NO.
- SUMMARY LOG TP-69 SHEET 1 of 1
GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-167-15
PROJECT
SITE Elmwood Landfil DATE DRILLED  11/12/2008
LOCATION Northwest corner of fenced area, North of TP-68 UTMs (NAD83) N 5,529,302
E 636,042
g,’é‘;‘::;g%(; Excavator - Komatsu WB146
P W FIELD HEADSPACE TEST
£ £ o ol Photoionizable Vapours (ppm) ® |
= E é DESCRIPTION AND CLASSIFICATION w g 230300 7501000 |
2 i
o b S 2 | FIELD SOIL TEST (PETROFLAG)
pS Diesel Fuel (ppm) o

SILTY SAND FILL - Brown, damp, compact, medium grained sand and silt, trace
organic matter.

1.0

-
o

SILTY CLAY FILL - Brown, damp, firm, high plasticity, trace organic matter.

SILTY CLAY - Light brown, damp, firm, high plasticity.

SILTY CLAY - Grey to black, wet, firm, intermediate plasticity, high organic content.

- Black, soft, trace metal waste below 3.66 m.

SILTY CLAY - Grey, damp, stiff, high plasticity.

END OF TESTPIT AT 5.18 m.

1000 2000 3000 4000

J & D PENNER

55 — Note:
7 1. Water entering test pit at 3.05 m. Water sampie taken.
60—-:
]
6.5 -
SAMPLE TYPE
7
CONTRACTOR INSPECTOR / H/
K. THIESSEN APPROVED DATE  11/20/08




|

.
i

HOLE NO.
I(G'S SUMMARY LOG TP-70 SHEET 1 of 1
GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/12/2008
LOCATION West of TP-69 UTMs (NAD83) N 5529290
E 636,986
DRILLING
METHOD Excavator - Komatsu WB146
_ = o & FIELD HEADSPACE TEST
£ E o £ & Photoionizable Vapours (ppm) ®
= E & DESCRIPTION AND CLASSIFICATION w g 230 300 7301000
a >
i ng = Z | FIELD SOIL TEST (PETROFLAG)
b Diesel Fuel (ppm) o
1000 2000 3000 4000
4 SILTY SAND - Brown, damp, compact, trace organic matier. A R l R
0.5 -
_ 1,0; SILTY CLAY - Brown, damp, stiff, high plasticity, trace organic matter, trace
7 concrete, trace metal.
15 -
’0 ] - Grey to black, firm below 1.83 m.

55

o
4]

5.0—

o
f

Lt

L

(

- Grey, stiff below 3.35.

|

i

!

i

i

$

i

i

ottt by

END OF TEST PIT AT 3.96 m.

Note:
1. Water seeped into test pitat 3.05m.

SAMPLE TYPE

VAPGURS (FOR TP} NG GW ELEY PAPROJECTS\2008108-0107-15IDESIGNIENVILOGSIELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008) GPJ

CONTRACTOR
J & D PENNER

INSPECTOR
K. THIESSEN

APPROVED M DATE  11/20/08




CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Eimwood Landfill DATE DRILLED 11/13/2008
LOCATION East of TP-70 UTMs (NADB3) N 5,529.275
E 637,027
z’;;’.';'o”ns Excavator - Komatsu WB146
R R W FELD HEADSPACE TEST
E £ 3] £ & Photoionizable Vapours (ppm) ®
s | F é DESCRIPTION AND CLASSIFICATION w @ 250 500750 1000
o o
e W = 2 | FIELD SOIL TEST (PETROFLAG)
3:, Diesel Fuel (ppm) (e}

1000 2000 3000 4000

SILTY SAND FILL - Brown, damp, compact, medium grained sand and silt, frace
organic matter, trace concrete/rebar.

1,0—-:%// SILTY CLAY - Light brown, damp, firm, high plasticity, trace bricks, trace concrete,

trace metal.

- - Grey to black below 1.52 m.

- Black, soft, high organic content below 3.96 m.

- Grey, stiff below 4.27 m.

VAPOURS (FOR TP NO GW ELEV PAPROJECTS\2008108-0107-15\0E SIGNMENVILOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

” 5.0-] END OF TEST PIT AT 4.88 m.
55
6.0—
65 —
SAMPLE TYPE A
CONTRACTOR INSPECTOR , / ’
; J & D PENNER K. THIESSEN APPROVED DATE 11/20/08




KGS HOLE NO. N
SUMMARY LOG TP-72 SHEET 1 of 1

GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOBNO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/13/2008
LOCATION East of TP-71 UTMs (NADB3) N 5,529.250
;’é%,‘;g:s Excavator - Komatsu WB146
_ = w FIELD HEADSPACE TEST
= E o Z I | Photoionizable Vapours (ppm) @
= z é DESCRIPTION AND CLASSIFICATION w 2 250 500 750 1000
[N a = -
o g 5 S Z | FIELD SOIL TEST (PETROFLAG)
(<’r.) Diesel Fuel (ppm)

1000 2000 3000 4000
SILTY SAND FILL - Brown, damp, compact, medium grained sand and silt, trace : [T IR TR B B
organic matter, frace concrete/rebar.
O . SILTY CLAY FILL - Light brown, damp, firm, high plasticity, trace organic matter,
: trace concrete.
R SILTY CLAY - Grey to black, damp, firm, high plasticity.
25 —1
3.0 /
4.0 i? - Black, moist, soft, high organic content, with garbage below 3.96 m.
o ~§
50; %// - Brown, damp, stiff below 4.88 m.
i §72%%%
i END OF TESTPITAT 5.18 m.
55 —
6.0
65
SAMPLE TYPE

pavir

YAPOURS (FOR TP) NO GW ELEV PAPROJECTS\2008\08-0107-15\DE SIGMENVILOGSIELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008) GPJ

CONTRACTOR INSPECTOR
J & D PENNER K. THIESSEN APPROVED DATE 11/20/08




VAPQURS (FOR TP) NO GWELEV P WPRO JECTSI2008108-0107-15\DE SIGNIENVL OGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

SHEET 1 of 1

LOCATION East of TP-72

DRILLING Excavator - Komatsu WB146

KGS HOLE NG
SUMMARY LOG TP-73
‘GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOBNO.
PROJECT
SITE Elmwood Landfill

DATE DRILLED 117132008

UTMs (NADS3) N 5,529,234

08-107-15

637,147

METHOD
_ N W FIELD HEADSPACE TEST
E El Q £ & | Photoionizable Vapours {(ppm) ®
= | F § DESCRIPTION AND CLASSIFICATION w @ 250 500750 1000
@ o
d g % =2 Z | FIELD SOIL TEST (PETROFLAG)
3:: Diesel Fuel (ppm) o
1000 2000 3000 4000
E , o SILTY SAND FILL - Brown, damp, compact, medium grained sand with silt, trace I R R
- : ’ organic matter, trace concrete.
0.5 )
] - SILTY CLAY FILL - Light brown, damp, firm, high plasticity, trace organic matter,
b trace concrete.
1.0—
15 IR
Z SILTY CLAY - Grey, moist, firm, high plasticity.
b0 // SILTY CLAY - Grey gh plasticity
b SILTY CLAY - Black, damp, soft, intermediate plasticity, high organic matter.
SILTY CLAY - Brown, damp, stiff, high plasticity.
] i END OF TEST PIT AT 3.66 m.
40— Note:
h 1. Water seeped through at 3.35 m.
45 -
5.0—-:
55 -
6,0—:
65
SAMPLE TYPE /y /’:\ , '
CONTRACTOR INSPECTOR / ‘
J & D PENNER K. THIESSEN APPROVED

DATE 112008 _ |




VAPOURS (FOR TP) NO GW ELEV P:\PROJECTS\2008108-0107-15\DESIGNENVALOGSIELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008) GPJ

J & D PENNER

HOLE NO.
I«;S SUMMARY LOG TP-74 SHEET 1 of 1
GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/13/2008
LOCATION South of TP-73 UTMs (NAD83) g 2’572%’41]75
DRILLING ’
METHOD Excavator - Komatsu WB146
|
_ =1 & w FIELD HEADSPACE TEST
E E 0 ¢ & | Photoionizable Vapours (ppm) ®
= E & DESCRIPTION AND CLASSIFICATION w o 20500 750 1000
o o
i w o = 2 | FIELD SOIL TEST (PETROFLAG
O o = }
h Diesel Fuel (ppm) o]
1000 2000 3000 4000
i , SAND AND GRAVEL FILL - Damp, compact, medium grained sand and siit. AR IR I I
05 - 17
7 1,0——_. » SHILTY CLAY FILL - Brown, damp, firm, high plasticity, trace granular (sand and
‘ . gravel), trace concrete.
15 -
7 20 : SILTY CLAY - Grey, saturated, soft, high plasticity, trace garbage, trace concrete.
25 -
3.0—
1 > CONCRETE
i i END OF TEST PIT AT 3.96 m.
45 -
5.0—
55 -1
6.0—
6.5 —
SAMPLE TYPE 1/, ] y
CONTRACTOR

INSPECTOR f /
K. THIESSEN APPROVED { DATE  11120/08




o

HOLE NO.
I<GS SUMMARY LOG TP-75 SHEET 1 of 1
GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Elmwood Landfill DATE DRILLED 11/13/2008
LOCATION West of TP-74 UTMs (NAD83) N 5,529,192

E 637,066

DRILLING & .ovator - Komatsu WB146

METHOD

i

ELEV. (m)
DEPTH (m)
GRAPHICS

DESCRIPTION AND CLASSIFICATION 250

| FIELD HEADSPACE TEST
| Photoionizable Vapours (ppm) @ |

500 750 1000

i i i

SAMPLE TYPE
NUMBER

FIELD SOIL TEST (PETROFLAG)
Diesel Fuel (ppm) o]

SILTY SAND FILL - Brown, damp, compact, frace timber.

.

SILTY CLAY FILL - Brown, damp, firm, high piasticity, trace crganic matier.

1000 2000 3000 4000

i

\

bk
o
llllLll!lLi!

SILTY CLAY - Grey to black, damp, firm, high plasticity, trace garbage (clothing,

metal, bricks, etc}.

4.0

4.5

SILTY CLAY - Black, damp, soft, intermediate plasticity, high organic content (wood
and reeds).

- Light brown below 4.27 m.

N

SILTY CLAY - Brown, damp, stiff, high plasticity, trace oxidation

T

I

Al

1

o
o
o d

It

T

@
o
AN S A N T

END OF TEST PIT AT 4.88 m.

SAMPLE TYPL

A/l

VAPOURS (FOR TP) NO GW ELEV PAPROJECTS\2008\08-0107-15\DESIGNENVLOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008) GPJ

CONTRACTOR
J & D PENNER

INSPECTOR /
K. THIESSEN APPROVED DATE  11/20/08
7




VAPQURS (FOR TP) NO GW ELEV PAPROJECTS\Z00808-0107-1 S\DE SIGN\ENVILOGS\ELMWOOD LANDFILL (NOV 3 TO NOV 13, 2008).GPJ

HOLE NO.
I((;S SUMMARY LOG TP-76 SHEET 1 of 1
GROUP
CLIENT  CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT JOB NO. 08-107-15
PROJECT
SITE Eimwood Landfill DATE DRILLED 1171372008
LOCATION West of TP-75 UTMs (NAD83) N 5,529,199
E 637,010 '
DRILLING
METHOD Excavator - Komatsu WB146
" — n '&' FIELD HEADSPACE TEST ’
E E . © & & | Photoionizable Vapours (ppm) ®
- é DESCRIPTION AND CLASSIFICATION w g 250500 7501000
iu a [
o o g 5 Z | FIELD SOIL TEST (PETROFLAG)
& Diesel Fuel (ppm) o
1000 2000 3000 4000
SILTY SAND FILL - Brown, damp, compact, trace organic matter. R col
R %0
] /:2/ SILTY CLAY - Light brown, damp, firm, high plasticity, trace garbage (clothing, metal
- etc.).
1.5 ]
20 1 - Grey to black, trace organic matter below 1.83 m.
25 . - Black seam below 2.44 m,
3.0—- %
| 7
CONCRETE
o SILTY CLAY - Black, damp, soft, intermediate plasticity, high organic content.
. 4,0-j / SILTY CLAY - Grey, damp, stiff, high plasticity.
| Y
7 END OF TEST PIT AT 4.27 m.
45 -
- Note:
1 1. Water seeped into test pit at 3.66 m.
5.0—-:
55 .
6.0—
6.5
SAMPLE TYPE
CONTRACTOR INSPECTOR , /»
J & D PENNER K. THIESSEN APPROVED i DATE 11/20/08

-

an



)

KGS SUMMARY LOG

GROUP

HOLE NO.

TP-77 SHEET 1 of 1

CLIENT CITY OF WINNIPEG - WATER AND WASTE DEPARTMENT
PROJECT

SITE Eimwood Landfill

LOCATION West of TP-76

JOB NO. 08-107-15

DATE DRILLED 1171372608

UTMs (NADS3) N 5,529219
E 636,057
DRILLING
METHOD Excavator - Komatsu WB146
b T
_ R 4 FIELD HEADSPACE TEST
E E O & | Photoionizable Vapours (ppm) @
= F é DESCRIPTION AND CLASSIFICATION w g 20 500 750 1000
Coa o 5
4 & F sz | FIELD SOIL TEST (PETROFLAG)O
W

. Diesel Fuel (ppm)

SILTY SAND FiLL - Brown, damp, compact, trace organic matter.

1000 2000 3000 4000

1

- Grey, trace garbage (cloth), trace concrete below 1.52 m.

2.0

H

SILTY CLAY - Brown, damp, firm, high plasticity, trace organic matter.

VAPQURS (FOR TP)NC GWELEV FL\‘PROJECTS\ZOQ‘B\O&MQ7~15\DES!GN\ENV\LOGS\ELMWOOO LANDFILL (NOV 3 TO NOV 13, 2008) GPJ

25 —
3.D—M
j SILTY CLAY - Black, damp, soft, intermediate plasticify, high organic content.
B SILTY CLAY - Grey, damp, stiff, high plasticity.
I
] END OF TEST PIT AT 3.66 m.
4_0_: Note:
b 1. Water seeped into test pit at 3.35 m.
45
5.0
55 —
6.0
65 —
;i
SAMPLE TYPE /7, :
CONTRACTOR INSPECTOR / / /
J & D PENNER K. THIESSEN APPROVED DATE 11/20/08
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FORMER ELMWOOD / NAIRN LANDFILL SITE

FOUNDATION OPTIONS AND COST EVALUATION

1.0 INTRODUCTION

Site specific structural systems will be required to address landfill related issues at the ElImwood
site. The following commentary outlines structural design options; the advantages and
disadvantages of these options; the relative costs of each option; and the cost premium relative
to more typical Winnipeg site conditions.

2.0  SITE DEVELOPMENT

Functional requirements for the proposed drainage building will include: offices, cold and
heated storage, heated storage and a repair/maintenance shop. The total building area will be
approximately 100,000 sqg. ft (9,300 m?) with up to 50,000 sq. ft. (4,650 m?) of additional building
area for fleet storage. Site development will also include: salt/gravel storage domes, yard
storage, and parking areas for vehicles and heavy equipment.

3.0 SITE CONDITIONS

Test pits varying in depth from 3 to 5 meters have been excavated over the entire site. The
depth of fill varies from 2.5 to 3.5 meters. Fill consists of concrete rubble, reinforcing steel and
wood debris mixed with clay. At this time no deep test holes have been drilled. Based on prior
experience in this area, it is anticipated that below the landfill there will be approximately 15 m
to 16 m of clay and silty clay deposits overlaying glacial till and limestone bedrock.

The landfill- material presents structural concerns with respect to potential settlement of floors
which are constructed on grade and problems with pile installation i.e. augering through the fill
and keeping holes open prior to casting piles and/or driving precast piles. In areas where
concrete/reinforcing steel conflict with pile locations, installation options will be to core through
the debri or excavate and backfill. Cost estimates for piling assume an average cost premium
of 30% to account for pile installation complications.



4.0

4.1 BUILDING OPTIONS

BUILDING CONSTRUCTION

Structural options for the building foundations and main ficor framing; the associated site
preparation requirements; and the relative advantages and costs of each option are as follows:

_ SITE PREPARATION

- STRUCTURAL OPTION

1) Remove 900 mm to 1200 mm
of fill; regraded with compacted

crushed limestone and granular
fill.

Concrete slab on grade with
under slab membrane and
ventilation piping; cast-in-place
concrete or precast driven
concrete piles

Floor susceptible to
seftlement. Settlement

could be minimized by
preloading

Potential problems with
augering and / or driving
piles through the fill

A portion of the contaminate
fill remains in place

Lowest relative cost. The
estimate cost for building site
preparation, piling and floor
slab is $320/m’. The
estimated cost for a typical
site which would require only
300 mm of excavation and fill
is $210/m”.

2) Regrade leaving fill in place

Concrete structural slab on void
form; under slab membrane and
ventilation system; cast-in-place
concrete or precast driven piles

Stable floor

Potential problems with pile
installation

Contaminated fill remains in
place

Higher cost relative to option
1). The estimated cost is
$490/m”. The estimated cost
for this options on a typical
site is $430/m”’.

3) Remove approx. 900 mm of fill

Steel framed with  precast
concrete structural floor or steel
joists, metal decking and C-I-P
concrete slab; vented crawispace
with  membrane; cast-in-place
concrete or precast driven piles.

Stable floor

Potential problems with pile
installation

Portion of contaminated fili
left in place but a better
ventilation system than
option 1) or 2)

Higher cost than options 1)
or 2). The estimated cost is
$500/m?. The estimated cost
for a typical site is $465.00




SITE PREPARATION STRUCTURAL OPTION ~ COMMENTS

4) Remove all the fill and backfill | Concrete slab on grade; cast-in- | o Minimal slab settlement if fill

with compacted limestone and | place concrete piles adequately compacted

granular fill. » All contaminates removed,
no membrane or ventilation
system required

* Piles must be installed prior
to placing limestone fill which
will make it difficult to
achieve adequate
compaction.

+ Similar cost to option 1, with
membrance and vent pipes
excluded. Estimated costis

$350/m’.

5) Remove all fill and replace with | Concrete structural slab on void | «  Stable floor

clay fill form; cast-in-place concrete piles | o«  All contaminates removed,
no membrane or ventilation
required

» Piles easiest to install;
negative skin friction must be
accounted for.

*» Similar costto option 2 and 3
without membrance &
ventilation cost. Estimated
cost is $510/m°.

4.2  ADDITIONAL COMMENTS

The above options provide a range of possible structural systems. The choice of which system
is most appropriate should be made with consideration given to functional requirements and the
above grade framing system. A consideration will be to provide an option 1) substructure for the
storage and shop area and either option 2 or 3 substructure for the office area. The office area
could be 2 or 3 stories in height to minimize the building footprint. The storage/shop area will
potentially have longer spans with “preengineered” steel framing components. Precast driven
piles will be most appropriate for this superstructure which has fewer columns with higher
column loads. Precast piles will also be most appropriate for a 2 or 3 story office building which
has higher column loads.

5.0 PARKING AREAS
Base preparation for a typical site would include 600 mm excavation, geotextile, geogrid,

limestone and granular fill. The unit cost for a typical site is $55 to $60/m?. Assumin% 12060 mm
average excavation and backfill for the landfill site, the unit cost will be $95 to $105/m"”.

P:\Projects\2008108-0107-15\General\Docs\Draft ReportiAppendi Appendix B - F dation Opti and Cost Evaluation.doc
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STORMWATER POND SIZING ASSESSMENT

Runoff from the proposed development will require management at the site. Runoff from
the landfill site will be collected in a wet pond located at the west end of the site. The
surface area for the development has been assumed as 200 m x 400 m or 8.0 ha. It has
been assumed that the majority of the site, when fully developed will be mostly
impervious, with only about 5 percent pervious.

The surface runoff from the site has been determined for rainstorms having return
periods from 2 years to 100 years. The computed runoff volumes have been piotted in
the figure below as a frequency curve. The 1:25 year runoff volume of 4,700 m® has
been selected for the sizing of the pond.

At this time there is no information on drainage features (surface drains or buried
sewers) to convey the runoff from the site to the pond or downstream sewers or drains to
drain water from the pond to the downstream sewer. As a result the pond has been
sized to contain the design runoff volume with a pond depth of approximately 2 metres.
Assuming equal width and length with 4:1 side slopes for sizing the pond, the
approximate dimensions are 40 m x 40 m at the base and approximately 56 m x 56 m at
the ground surface.

6000

5000

;4{98 72

4000 61.70

542688

3000 -

()'}403{

Volume (m°)

2000

1000

1 10
Return Period (Yrs)

100



Appendix D5
Guidelines for the Mitigation of Methane Gas at Buildings and Utilities

and for Construction on Landfill Sites



©,
Winnipeg

Water and Waste Department e Service des eaux des déchets

STANDARDS AND GUIDELINES FOR THE
MITIGATION OF METHANE GAS
AT BUILDINGS AND UTILITIES
- AND -

GUIDELINES FOR CONSTRUCTION
ON LANDFILL SITES

December, 2006

CONTACTS:

Trevor Sims, P. Eng. Martin Grady

Acting Planning & Environmental Engineer Administrator of Zoning and Permits
Water and Waste Department Planning, Property & Development
Solid Waste Services Division Department and Inspections Division
2" Floor, 1539 Waverley Street 31 - 30 Fort Street

Winnipeg, Manitoba Winnipeg, Manitoba

R3T 4V7 R3C 4X7

Telephone: (204) 986-5351 Telephone: (204) 986-5147

Fax: (204) 774-6729 Fax: (204) 986-6347



TABLE OF CONTENTS

TABLE OF CONTENTS

SECTION I: STANDARDS AND GUIDELINES FOR THE MITIGATION OF
METHANE GAS AT BUILDINGS AND UTILITIES

1. STANDARDS FOR MITIGATION OF METHANE GAS IN EXISTING BUILDINGS
2. PROCEDURES REGARDING EXPLOSIVE GAS CONDITIONS IN BUILDINGS
3. GUIDELINES FOR MITIGATION OF METHANE GAS IN EXISTING BUILDINGS

SECTION Il: CONSTRUCTION OF BUILDINGS ON LANDFILL SITES

A POLICIES:

=

CITY OF WINNIPEG POLICY FOR BUILDING ON LANDFILL SITES
POLICY FOR BUILDING ON NAIRN - ELMWOOD LANDFILL SITES

N

3. POLICY REGARDING BUILDING PERMITS ADJACENT TO LANDFILLS

B. STANDARDS:

1. DEVELOPMENT AND CONSTRUCTION OF BUILDINGS ON LANDFILL SITES

2. STANDARDS FOR CONSTRUCTION ON LANDFILL WASTE

3. STANDARDS FOR CONSTRUCTION ADJACENT TO LANDFILL WASTE

4. NATIONAL BUILDING CODE OF CANADA 1995 : CONSTRUCTION ON FILL MANITOBA
BUILDING CODE 1992 : CONSTRUCTION ON FILL

C. GUIDELINES:

1. DESIGN GUIDELINES FOR CONSTRUCTION ON LANDFILL SITES

2. FOUNDATIONS FOR BUILDINGS ON LANDFILLS

3. UTILITY TRENCHES AND SERVICES ON OR NEAR LANDFILL SITES

4. GAS INFILTRATION PREVENTION MEASURES

D. FORMS:

1. STANDARD ACKNOWLEDGEMENT FORM

2. AUTHORIZATION FORM FOR THE INVESTIGATION OF LANDFILL GAS

WATER AND WASTE DEPARTMENT 1 December, 2006



TABLE OF CONTENTS

APPENDIX - LIST OF FIGURES:

FIGURE 1 - CONSTRUCTION OF BUILDINGS ON LANDFILL - ELEVATED CONSTRUCTION

FIGURE 2 - CONSTRUCTION OF BUILDINGS ON LANDFILL - MODIFIED SLAB-ON-GRADE
CONSTRUCTION

FIGURE 3 - DESIGN GUIDELINES FOR LANDFILL SITE CONSTRUCTION - MODIFIED
SLAB-ON-GRADE CONSTRUCTION - PLAN VIEW

FIGURE 4 - DESIGN GUIDELINES FOR LANDFILL SITE CONSTRUCTION - MODIFIED
SLAB-ON-GRADE CONSTRUCTION - - CROSS-SECTION

FIGURE 5 - DESIGN GUIDELINES FOR LANDFILL SITE CONSTRUCTION - MODIFIED
SLAB-ON-GRADE CONSTRUCTION - - CROSS-SECTION DETAIL

FIGURE 6 - UTILITY TRENCH LANDFILL GAS BARRIER - INSTALLATION AT EXISTING
UTILITIES

FIGURE 7 - UTILITY TRENCH LANDFILL GAS BARRIER - INSTALLATION DURING
PLACEMENT OF UTILITY LINE

FIGURE 8 - UTILITY LANDFILL GAS BARRIER - CONDUIT U - TRAP FOR SEWERS

FIGURE 9 - INTERCEPTOR VENT TRENCH (GAS BARRIER)

FIGURE 10 - INTERCEPTOR VENT TRENCH - BASEMENT FOUNDATION

FIGURE 11 - TYPICAL GAS PROBE INSTALLATIONS

FIGURE 12 - FLOOR SLAB GAS PROBE

WATER AND WASTE DEPARTMENT 2 December, 2006



SECTION | - MITIGATION OF METHANE GAS AT BUILDINGS AND UTILITIES

SECTION I:

1. STANDARDS FOR MITIGATION OF METHANE GAS IN EXISTING
BUILDINGS

Methane gas is a colourless, odourless, lighter than air gas. Methane gas is explosive in a
concentration range of 5% to 15% by volume in air in the presence of a source of ignition.
The lower explosive limit ( L.E.L. ) for methane gas is therefore 5% by volume concentration in
air. A methane gas concentration described as 50% L.E.L. ( 50% of the lower explosive limit)
is therefore a concentration of 2.5% methane gas by volume in air.

The current standard of when measures are required to mitigate methane gas infiltration into a
building is when a concentration of 1% methane gas ( 20% L.E.L.) is encountered consistently
at any point source within a building. This is generally referred to as a “take action level”. A
point source is a measurement obtained at a floor crack, floor joint, floor drain, column base,
utility access penetration, base grade crack or pile base.

“Consistently”, for this purpose is determined to be a majority of monthly methane gas
measurements over a period of one year being at or greater than 20% of the lower explosive limit
(20% L.E.L., or 1% methane gas in air by volume ).

The “take action level” set at a maximum concentration of 1% methane gas in air by volume
(20% L.E.L.) (20% of the lower explosive limit for methane ) allows a safety factor of 5.

A mid-air measurement of any concentration of methane gas is cause for immediate concern and
assessment. A mid-air measurement is a measurement obtained in the mid-air usually at a height
of 1.5 metres (4 to 5 feet ) above the floor. The response to a mid-air measurement of methane
gas is detailed in the “Procedures Regarding Explosive Gas Conditions in Buildings”, which
follows. It outlines the responsibilities of City departments and the personnel involved in the
resolution and mitigation of methane gas concentrations within the building. The policy allows
for individual interpretation of site specific conditions related to the building, but still establishes
an action level that has a safety factor with respect to explosive concentrations. As indicated,
the detection in mid-air of a concentration of methane gas at or greater than 0.25%
methane in air by volume ( 5% of the lower explosive limit ) will be considered as an
“alarm” situation.

The “alarm” situation set at a maximum concentration of methane gas in mid-air of 0.25%
methane gas in air by volume (5% L.E.L.) ( 5% of the lower explosive limit for methane)
allows a safety factor of 20.

WATER AND WASTE DEPARTMENT 1 December, 2006



SECTION | - MITIGATION OF METHANE GAS AT BUILDINGS AND UTILITIES

2. PROCEDURES REGARDING EXPLOSIVE GAS CONDITIONS IN BUILDINGS

If during monitoring of existing buildings on or adjacent to landfills an inspector designated by
the Solid Waste Services Division, Water and Waste Department, of the City of Winnipeg
encounters dangerous gas conditions, (as later defined herein), the following steps will be
followed:

1) The inspector will advise the occupant of the building to vacate the premises until safe
conditions are restored. If there are any obvious measures that can be quickly employed
to lessen the hazard such as shutting off sources of ignition and providing extra
ventilation by opening doors and windows, the occupant will be advised accordingly.

2) The inspector will telephone in an alarm (dial 911), identifying himself as an inspector
for the Solid Waste Services Division monitoring for methane gas in buildings, and
provide description and location of the subject building. Note that on receipt of a call, the
alarm operator will transmit a “telephone alarm” and dispatch a full complement of Fire
Apparatus.

3) The inspector will remain at the site until arrival of the Fire Department and will remain
with the dispatched unit as required or until the situation has been rectified. The Fire
Department will assist in the possible evacuation and ventilation of the dangerous area
and remain on the scene until the emergency situation is over and conditions are
stabilized.

4) If the situation warrants such action, Fire Communications personnel will attempt to
contact the Manager of Development & Inspections, currently Mr. Deepak Joshi (986-
5104), or other members of the Development and Inspections Division. During an
emergency situation, Development and Inspections Division staff will be available to
provide whatever advise or assistance that may be needed. In any event, the Fire
Prevention Branch will notify the Development and Inspections Division of the incident
upon receipt of the normal Fire Alarm reports. The Solid Waste Services Division will
report their findings to the Development and Inspections Division as soon as possible.

5) If the condition cannot be alleviated, the building will remain vacated. If the situation is
stabilized, the Solid Waste Services Division will test the premises on a daily basis or as
required thereafter until long term protection is provided. Once the Development and
Inspections Division is made aware of a hazardous situation they will likely issue an
order to the owner to carry out whatever measures are necessary to safeguard the
building. The Development and Inspections Division will also do the follow up to ensure
that any remedial works were properly designed and installed.

WATER AND WASTE DEPARTMENT 2 December, 2006



SECTION | - MITIGATION OF METHANE GAS AT BUILDINGS AND UTILITIES

DANGEROUS GAS CONDITIONS

Although 20% of the lower explosive limit (or 1% methane by volume in air) is the maximum
acceptable standard currently employed for action to be taken, the alarm level will be at the
discretion of the inspector in that there may be other pertinent considerations. In general, a
maximum concentration of 5% of the lower explosive limit for methane (or 0.25% by volume in
air) will be considered as an alarm situation if this concentration is encountered at mid-air level
(in ambient air) within a portion of a building.

3. GUIDELINES FOR MITIGATION OF METHANE GAS IN EXISTING
BUILDINGS

When methane gas mitigation measures are required as per previous standards, the approach
would be to evaluate the situation on a site specific basis. The site specific approach allows for
the consideration of site conditions & features, building construction & foundation, and methane
generation or migration potential.

Any mitigation measures to be incorporated into the site or building will be to the satisfaction of
the City of Winnipeg; Planning, Property & Development Department; Development and
Inspections Division.

Mitigation measures may be in the form of the following techniques:

1) Sealing of floor cracks, breaks and joints.

The floor cracks, breaks, and joints can be sealed with a variety of elastomeric
compounds that prevent the infiltration of methane gas into the building.

2) Under slab venting

Under slab venting may be a suitable mitigation measure and may be in the form of the

following:
a) a passive venting system, or
b) an active venting system with or without a methane gas detection system.

3) Perimeter cut-off trench

A number of design options are available for the installation of a perimeter cut-off trench
around a building or site. The trench may include membrane technologies, collection
systems, and either passive or active ventilation systems.

WATER AND WASTE DEPARTMENT 3 December, 2006



SECTION | - MITIGATION OF METHANE GAS AT BUILDINGS AND UTILITIES

4) Under slab membranes

Described as modified slab-on-grade foundation design, the methane mitigation method
employs the use of specially engineered membranes and collection systems under the
floor slab to preclude methane gas from infiltrating the building. This technique can also
be used to mitigate infiltration of methane gas into a crawl space.

All the mitigation measures above require monitoring and maintenance programs to
ensure the integrity of the design and installation. The program is to be to the satisfaction of the
Development and Inspections Division.

WATER AND WASTE DEPARTMENT 4 December, 2006



SECTION II: CONSTRUCTION ON LANDFILL SITES

A.

1.

SECTION II:

POLICIES:

CITY OF WINNIPEG POLICY FOR BUILDING ON LANDFILL SITES

Buildings on landfills are allowed subject to compliance with the following conditions:

1.

The elevation of the lowest part of the floor structure shall be a minimum of 750 mm
above finished grade level.

The underside of the structural floor slab shall be free of obstructions to allow free air
movement under the building. Vertical piles and shear walls shall be permitted provided
they do not substantially obstruct air movement. The underside of the floor slab shall be
free from pockets which may accumulate methane gas.

A minimum unpaved clear space of 100 percent of the building area shall be maintained
equally around all sides of the building to allow for free venting and air movement
around the building. Where paving is necessary for access to the building only, the clear
space shall be increased by the amount of paved area. Also, the building shall be located
in consideration of any existing structures, pavement or operations at the site to prevent
obstruction of free venting and air movement under and around new or existing
buildings.

Underground building services entering the building through the floor slab shall be
isolated to prevent any transmission of methane gas through the slab, or within the
service lines themselves.

Safety procedures during any excavations for the building or services shall be in
accordance with the City of Winnipeg, Works and Operations, Standard Construction
Specifications, Provisions CW 1100 23. In addition, water shall be added during
augering for piles to prevent heating and ignition of combustibles in the fill.

The building and underground services shall be designed by a qualified registered
engineer. The design of the building and services shall consider the chemical and
physical effects of fill materials present at the site on the integrity of the building and
services.

Twice a year, or at times satisfactory to the Manager of Development & Inspections, the
owner shall submit a report to the said Manager, by a qualified registered engineer,
certifying

@) that the structure and underground services have been tested for methane gas,

(b) that the structure and underground services have been examined structurally, and
(© that venting and free air movement is being maintained under and around the
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SECTION II: CONSTRUCTION ON LANDFILL SITES

structure in accordance with conditions 1, 2, and 3. The report shall state whether
the structure and services are performing as designed. In the event the results of
testing and/or inspections indicate unsatisfactory conditions, the report shall set
out the recommended remedial measures.

8. The owner shall execute any legal documents required by the City Solicitor.

Policy adopted by Council - December 19, 1984.

2. POLICY FOR BUILDING ON NAIRN-ELMWOOD LANDFILL SITES

Building permits on the Nairn - EImwood landfill sites are allowed subject to compliance with
the following conditions:

a) An investigation of the subject site approved by the Water and Waste Department must
be undertaken to determine the nature and extent of methane generating material.

b) If methane generating material is found, it must be removed from the subject site and
replaced with an inorganic fill to the satisfaction of the Water and Waste Department.

C) Methane protective measures approved by the Planning, Property & Development
Department must be incorporated in the design of buildings and services.

3. POLICY REGARDING BUILDING PERMITS ADJACENT TO LANDFILLS

Zones of Concern (also known as Control Zones) from the landfill boundary in the City
of Winnipeg vary from either 15 metres, 45 metres, or 90 metres. Current interim policy
regarding building permits within the Zone of Concern adjacent to landfill sites states:

That building permits within the Zone of Concern adjacent to landfill sites be granted where:

€)] Test results indicate that there does not appear to be significant amounts of gas,
or

(b) Acceptable safety measures are incorporated where test results indicate
significant amounts of gas are reaching the permit area.

The owner must execute any forms or documents, as required by the City Solicitor. The
Standard Acknowledgement Form is a minimum requirement.

If the City’s monitoring program is not in place at the particular site, the owner must also install
and maintain for up to three years acceptable gas test probes and must grant the City access for
testing.
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B.

STANDARDS:

DEVELOPMENT AND CONSTRUCTION OF BUILDINGS ON LANDFILL
SITES

Landfill sites may represent an opportunity for development, especially in areas where available
land surrounding the landfill site is significantly developed and has high real estate or
commercial value. The development of landfill sites require that a number of factors be
addressed. The most significant factors to be addressed are:

1)

2)

3)

4)

Landfill Gases

The most dangerous landfill gas to be considered is methane gas, which can build up to
explosive levels. Other gases that are generated are carbon dioxide and hydrogen
sulphide. Trace levels of volatile hydrocarbons such as benzene, toluene, and xylene may
also be generated. Mitigation measures are required in the development of the site and
buildings to preclude their infiltration into buildings and structures. Adequate precautions
are also required during construction and these precautions may impact on standard
construction practises.

Leachate

The fluid in the landfill site known as leachate must be controlled to eliminate build up
and “break-out” seepage, and percolation into ground water aquifers . Leachate is
considered to adversely impact the environment. Leachate is also considered to have
adverse impacts to health. Leachate may also be corrosive to structures and materials.
Adequate precautions are to be implemented in the development and construction on
landfill sites which address the adverse impacts presented by leachate.

Settlement

The settlement of landfills must be considered in the design of foundations and structures
on landfills. The differential settlement and the unpredictability of settlement must be
considered in the design and construction of access roads, utilities, light standards,
parking lots, land use, land drainage, and in the long term maintenance and cost.

Final Cover Material and Grading

The final cover material and grading must be designed to maintain the cover integrity.
Cover materials that promote infiltration are undesirable. Surfaces that are too steeply
graded are subject to erosion. Steep grades are also subject to slope failures. Surface
drainage that results in water accumulation and “ponding of water” must be avoided.
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5) Vegetation

Careful selection of trees, shrubs, and ground covers is required to ensure that roots do
not penetrate the landfill cap (clay cover) and increase its permeability. The vegetation
must also tolerate the stresses of landfill gases. Some trees may require protective
measures for landfill gases. Other vegetation may require enhanced nutrient soils (
compost & fertilizer). Properly planned vegetative cover can assist in controlling surface
erosion and infiltration. Phytoremediation can also used to treat landfill leachate

Safety is the prime objective. Ongoing surveillance and maintenance of the site is necessary
in order to monitor any changes and identify any potential problems.

2. STANDARDS FOR CONSTRUCTION ON LANDFILL WASTE

POLICY - The City policy for Building on Landfill Sites requires that elevated construction
must be used for enclosed buildings overlying waste, such that the lowest part of the floor is a
minimum of 750 mm above finished grade level. Other conditions required include free air
access under the building, venting around the building, measures to prevent methane
transmission through underground services, safety measures during construction, evaluation of
waste compatibility with structures, inspections, monitoring and legal arrangements.

A special policy applies to the Nairn and EImwood Landfill sites, where random pockets of
waste are spread out over a large area. At the Nairn and EImwood sites, a property proposed for
a building site must be investigated with a drilling program. If the methane generating material
is found within the proposed building limits, the material must be replaced with inorganic fill.
Methane protective measures must also be incorporated in the design of buildings and services.

IMPLEMENTATION - New buildings are required to use elevated construction. Other

buildings previously constructed on waste are reviewed on a building specific basis with
engineered gas controls, retrofit protective measures, and monitoring systems or programs.

3. STANDARDS FOR CONSTRUCTION ADJACENT TO LANDFILL WASTE

POLICY - Building permits are granted for construction in control zones adjacent to waste
where test results indicate there does not appear to be “significant” amounts of gas in soil.
Builders must drill or excavate to a radius equal to the control zone around their building to
prove that there is no waste under the building. Where “significant” amounts of landfill gas are
reaching the site, building permits may be granted, where acceptable safety measures are
incorporated. If the City’s monitoring program is not in place at the particular site, the owner
must also maintain acceptable gas probes and grant the City access for testing for 3 years. The
City is also open to petition to reduce a control zone, subject to technical verification by the
proponent.
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IMPLEMENTATION - The policy does not specify a number for “significant” levels of gas.
In practise, levels of methane greater than or equal to 20% LEL (1% methane in air) in the
subsurface in the control zone are considered significant and would require building control
measures. If levels are less than 20% LEL, an evaluation is done on a site specific basis based
on the City’s historical monitoring at the site and on a monitoring system set up by the
proponent. A specified period of monitoring is not set, since landfill gas concentrations may
vary widely with weather conditions. A three year period has been used in some cases.

4. NATIONAL BUILDING CODE OF CANADA 1995 SECTION 4.2.4.15.
CONSTRUCTION ON FILL

4.2 .4.15. Construction on Fill

1) Buildings may be placed on fill if it can be shown by subsurface investigation that:

a) the fill is or can be made capable of supporting the building,
b) detrimental movement of the building or services leading to the building will not
occur, and

C) explosive gases can be controlled or do not exist.

Note also the previously used : MANITOBA BUILDING CODE 1992
SUBSECTION 4.2 .4 DESIGN REQUIREMENTS

SECTION 4.2 .4.15. Construction on Fill
(1)  Buildings may be placed on fill if it can be shown by subsurface investigation that:

a) the fill is or can be made capable of supporting the design loads,

b) detrimental movement of the building or services leading to the building will not
occur, and

C) explosive gases can be controlled or do not exist.

There are areas in the City of Winnipeg that were investigated as landfill sites, but were not
determined to be, and therefore, not designated as landfill sites. The investigations carried out at
these sites showed no significant domestic refuse or commercial industrial type refuse disposal at
these sites. In most cases the sites were “fill” sites - filled with a variety of fill materials
described as construction demolition waste, concrete & stone rubble, “not so clean” fill, highly
organic soil backfill, and clay fill. In terms of organic content, municipal landfill material
contains 25 - 30%, typical Manitoba soils up to 12% in the top meter, and “fill” usually
significantly lower than 10%.

The results of the Landfill Environmental Section investigation into these type of fill sites
showed that when organic soils are subjected to the proper conditions for methanogen activity;
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more specifically; warm, moist, anaerobic conditions; then methane gas is generated. These sites
are not designated as landfill sites and the policies related to landfill sites are generally not
applicable to these sites. The development of these sites and the construction of buildings on
these sites is referenced in the building codes. The National Building Code of Canada 1995,
Section 4.2.4.15 as presented above and the previously used Manitoba Building Code 1992 have
specific reference to this situation.

The reference to explosive gases is directed at the production of methane gas in the organic fill
and the requirement to include mitigation measures into the building design similar to the
policies and recommended guidelines for the construction on landfills.

S, STANDARDS FOR LANDFILL GAS AT WASTE AND PROPERTY
BOUNDARIES

POLICY - The lower explosive limit (LEL) of methane is 5% in air. City policy states that if
gas concentrations immediately outside of the fill exceed 20% LEL (1% methane in air), gas
barrier controls (with monitoring) are to be considered at the landfill. Where gas concentrations
immediately outside the fill are less than 20% LEL, long term monitoring would be continued.
Long term monitoring is necessary, since gas generation and migration can vary with weather
conditions and soil disturbance, and because gas production is not to be reduced greatly in the
foreseeable future (City of Winnipeg 1984).

IMPLEMENTATION - The City policy has been implemented as follows:

o Where the property boundary is beyond the waste boundary, the 1% methane
standard applies at the property boundary instead of the waste boundary.

o Where no buildings exist beyond the property boundary, no controls are
implemented. Probes have been drilled close to the waste boundaries first and
then into the control zone. Barrier controls have been constructed at Kimberly
Landfill and Margaret Park Landfill. Landfill gas management strategies have
been developed for sites where methane is found beyond the waste boundary.
These strategies include soil probe and building monitoring, reliance on natural
barriers such as ditches and high water tables and engineering controls.
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C. GUIDELINES:

1. DESIGN GUIDELINES FOR CONSTRUCTION ON LANDFILL SITES

The design guidelines for landfill site construction presented as follows are general in nature,
and are meant to assist the owner, developer, and consultant in the interpretation of a site and
how to best address the concerns related to landfill sites. The specifications are generic and are
useful in developing construction drawings and construction specifications for your particular
project. The methods and specifications presented here are not to be construed as policy and
design approved by the City of Winnipeg. Site assessment and development plans must be
accepted by the Solid Waste Division of the Water and Waste Department. Any methane
protective measures incorporated into a building must be approved by the Development and
Inspections Division of the Planning, Property and Development Department.

ACCEPTABLE METHODS OF CONSTRUCTION

A. ADJACENT TO LANDFILL SITES

=

Slab on grade (may require modification ie. membranes)

Traditional friction pile design

3. Gas migration infiltration shall be prevented by one of the following methods:
a) elevated construction

b) the interceptor vent trench

C) membrane layer and collector system

d) an intensive, approved monitoring program

no

B. ON LANDFILL SITES

=

Elevated construction (City of Winnipeg Policy)
2. Special conditions, alternatives to be considered
a) Modified slab on grade construction (protective membranes) and all the refuse
below the building removed. -- ie, Nairn - EImwood Landfill site
b) Gas infiltration prevented by one of the following methods:
) elevated construction
i) interceptor vent trench (gas barrier) may be used if refuse is completely
removed behind the barrier trench.
iii) an engineered, monitored, detection and ventilation system.
3. Note that for pile foundations, the thickness of the refuse layer must be deducted from the
effective length of friction piles, and consideration given to preventing landfill fluids
seeping around piles or into pile holes.
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2. FOUNDATIONS FOR BUILDINGS ON LANDFILL

If the development of a landfill site includes the construction of buildings, then in addition to
addressing all the other issues and policies related to development on landfills, consideration
must be made in the construction and design of the buildings’ foundation. Included in the
Appendix are some examples of building foundations of a general nature that present the design
objectives of construction on landfill sites. Each individual building foundation design must be
examined on a site specific basis, and judged according to whether it addresses the landfill site
hazards present, and meets the policies of the permitting authority. The permitting authority in
the City of Winnipeg is the Development and Inspections Division of the Planning, Property &
Development Department.

The examples presented in the Appendix include:

Figure 1 Construction of Buildings on Landfill - Elevated Construction
This figure shows a schematic of a building with a structural slab floor elevated
on piles. Note that the services to the building are sealed against infiltration of
landfill gases.

Figure 2 Construction of Buildings on Landfill - Slab-on-Grade Construction
This figure shows the schematic of a building with a slab-on-grade floor which
has been modified to prevent the infiltration of landfill gases into the building.
The modified slab-on-grade construction includes membranes, and a collection
and venting system.

Figure 3 Design Guidelines for Landfill Site Construction
- Modified Slab-on-Grade Construction - Plan View
This figure shows the plan view of a collection and venting system.

Figure 4 Design Guidelines for Landfill Site Construction
- Modified Slab-on-Grade Construction - Cross-Section
This figure provides a cross-section view of this design, showing the placement of
membranes, collection pipes, and granular fills.

Figure 5 Design Guidelines for Landfill Site Construction
- Modified Slab-on-Grade Construction - Cross-Section Detail
This figure shows the placement of membranes, collection pipe, and granular fills
in more detail than Figure 4.
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3. UTILITY TRENCHES AND SERVICES ON OR NEAR LANDFILL SITES

The development and construction of buildings or structures on or near a landfill site usually
require utilities and services such as water, waste water sewers, land drainage sewers, hydro, and
telephone. The installation and construction related to these services generally involve trenching
and augering, and the installation of poles, transformers, switch boxes, catch basins, and
manholes. All these utilities’ installations must be designed to address the hazards related to
landfill sites, mainly settlement and methane gas. The concern to address in design and
installation with respect to methane gas is that:

1) methane gas may be present during construction,

2) the utility trench and/or conduit may create a corridor or pathway for significant
gas migration to appurtenances or buildings, and

3) the utility facilities, ie. boxes, vaults, terminals, transformers, structures, posts, &
conduits may accumulate concentrations of methane gas to explosive levels.

The placement of underground services and utility installations on landfill sites is not
rcommended. Specific safety requirements both in design and during installation must be
employed.

The area at the landfill boundary and beyond for specified distances (15, 45, & 90 meters),
known as Zones of Concern, are usually where most utility and service installations are located.
The design and installation of these require measures which address the possibility of methane
gas migration from the landfill site.

The safety measures to be implemented during construction are referenced in the City of
Winnipeg’s Standard Construction Specification manual, Provision CW 1100 23. Construction
Safety In and Around Landfills.

In general, mitigation measures such as barriers would be required where the potential exists for
methane gas migration in concentrations at or approaching 20% of the lower explosive limit
(20% L.E.L.), or 1% methane gas in air by volume, to occur at the installation site.

The Solid Waste Services Division of the Water and Waste Department should be contacted
regarding:
a) Assessment of site conditions to determine the mitigation measures required.
b) Clearance for procedures involving trenching and augering for installations.
C) Approval of installation details relating to the design, and safety measures to be
employed during the installation (reference CW 1100-R2, Cl. 23).
d) Monitoring following installation.

Typical utility trench barrier installations are shown in the figures included in the Appendix.
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4, GAS INFILTRATION PREVENTION MEASURES

A MEMBRANE AND COLLECTION-VENTILATION SYSTEMS

1. Primary membrane

A gas impermeable membrane installed above granular sub-base.
Typical membrane materials:

a) Polyolefin (elasticized )

b) Hypalon ( chlorosulfonated polyethylene ) (CSPE)
C) CPE ( chlorinated polyethylene )

d) HDPE ( high density polyethylene )

e) PVC membrane

Numerous types of membranes with different formulations are available from a variety of
manufacturers. The membrane selected must have material performance specifications
that meet the criteria for the use intended. The membrane shall be installed by an
experienced membrane installer, carefully following manufacturer’s instructions for
installation, seaming, and joining with dissimilar materials, ie. adhering to concrete. In
almost all installations, the membrane must be a minimum 20 mil thickness; continuous
under the floor and extend to the grade beam; and have “slack” to allow for settlement.

2. Gas Collection System

a) Material
i) The aggregate size for the gas collection system shall be 3" gravel down to
pea size gravel. The gravel should not contain more than 10% material
finer than 2 millimetres in size.

i) The aggregate should be durable and not subject to acid attack.
i)  The aggregate material should be well rounded.

b) Placement of Material

1) The aggregate should be placed in a single layer throughout the area
beneath the membrane.

i) The layer of aggregate shall be a minimum of 8" thick.

iii) The soil surface on which the porous material is placed should be sloped
at least 1% to drain to a low point.

iv) Provision must be made to remove condensate from the low point.

V) The layer of porous granular material shall be discontinued at a distance of
3 metres (10 feet) from the inside perimeter of the building.
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c) Gas Collector Piping

) The gas collector piping shall be laid within the porous granular material
beneath the membranes; approximately 2" beneath the primary
membrane.

i) The gas collector pipe shall be laid out in a rectangular grid pattern

approximately on 20 foot centers.

iii) The pipe shall be perforated with drilled holes 3/8" to 5/8" in diameter, or
slots sawed to a depth of 1/4 to 1/3 the pipe diameter, or a manufactured
gas collector pipe.

iv) A minimum of four rows of drilled holes, or two rows of saw cuts, should
be used on gas collector pipes.

V) Typical pipe materials include PVC, High density polyethylene,
fibreglass, and ABS.

vi) Gas monitoring ports are usually provided within the system. Other
monitoring probes may be installed into the granular sub-base to monitor
gas accumulations below the membranes.

3. Sand Layer Above Primary Membrane

A dry 4" layer of sand shall be laid above the primary membrane. Gas probes installed
into this layer of sand monitor the performance of the primary membrane. The gas
probes are designed so that penetrations through membranes are properly sealed.

4. Secondary Membrane

The secondary membrane is usually identical to the primary membrane in both material
and installation. It is placed above the primary membrane on top of the sand layer. This
membrane provides a second level of protection for the building.

5. Protection of Secondary Membrane

A 2" layer of sand shall be placed above the secondary membrane to provide some
protection from damage. Gas probes installed to monitor this layer for any accumulation
of gas do not penetrate any membranes. A drilled hole through the floor slab provides
access to this layer.

6. Vertical Vents

a) The vertical vents shall be located at the high points of the collection system
piping. The vertical vents should be installed so that the horizontal run of the
collection piping does not exceed 200 feet between vertical vents. In most designs
for small buildings the spacing between vertical vents rarely exceeds 100 feet.

b) The vent piping shall be non-perforated, non-corrosive pipe. Usually the vent pipe
is of the same material as the collection pipe. The vent pipe should be protected
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from damage and breakage.

Where the vent pipe is exposed to freezing, the diameter of the vent pipe should
be large enough that condensate freezing does not plug the pipe. Otherwise,
alternative heat source is required for the piping, ie., heat tape.

The vent pipe termination, whether it is through the roof or outside wall, should
be protected from precipitation and from birds.

Vent pipe inside the building shall be properly identified and marked distinctly.

7. Ventilation Systems

a)
b)

€)

Passive system - The vertical vents can vent naturally into the atmosphere, or

Active system - a mechanical ventilation system can be connected to the
collection system to extract the air and gases from the system. This system may
be as simple as a “whirlybird” extractor installed at the termination of the vent
stack, or a highly complex system of fans, detectors, sensors, manometers,
automatic baffles, shutters, and back-up systems. The latter has detailed operating
procedures and strict maintenance programs that make them expensive to install
and maintain.

The ventilation system design and drawings shall be approved by a registered,
professional engineer and stamped accordingly. Various components of the
system may have to be designed for an explosive, gaseous environment. The
system shall be installed by qualified professionals.

The system and installation must be approved by the Development and
Inspections Division of the Planning, Property and Development Department.

Safety guidelines for construction on or adjacent to landfills must be adhered to in
the installation of the collection-ventilation system.

B. INTERCEPTOR VENT TRENCH (GAS BARRIER)

For some site conditions and building development requirements, it may be desirable to
install an interceptor vent trench, or gas barrier, as it is generally known, as opposed to
other typical prevention measures. The interceptor vent trench can be placed
immediately adjacent to the building or at any distance from the building. However, all
waste material, refuse, and organic fill must be removed from under the building site, and
from behind the interceptor vent trench (protected area).

a)

Material

)} The granular backfill aggregate for the trench shall be well-graded,
rounded, with a maximum aggregate size of 75 mm and not more than
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i

10% finer than 2 mm. The aggregate shall be durable and not susceptible
to acid attack.

The membrane selected shall have the material performance specifications
that meet the criteria for the use intended. The membrane shall be
installed by an experienced membrane installer, carefully following
manufacturer’s instructions for installation, seaming, and joining with
dissimilar materials, ie. adhering to concrete. The membrane must be a
minimum 20 mil thickness.

Typical gas collector piping materials include PVC, high density
polyethylene, fibreglass, and ABS. Perforated 4" diameter pipe is the
usual selection.

The geotextile fabric filter selected shall have the material performance
specifications that meet the criteria for the use intended. The geotextile
fabric filter is used to impede the infiltration of “fines” into the trench
aggregate.

b) Installation

i)

i

The depth of the trench shall be 2 feet below the depth governed by the
following:

- the depth of fill material over undisturbed clay

- the depth of silt layers or sand layers (migration corridors) in the
unsaturated zone

- the depth of frost penetration and depth to continuously saturated zone.

The minimum depth of trench shall be 8 feet measured from final grade.

The membrane shall be laid along the “building side” of the excavated
trench wall, continue all around and down to the bottom of the trench to
the opposite side. The trench shall be backfilled with granular aggregate
to within 2 feet of the ground level.

The geotextile fabric filter shall be placed on the top of the granular
aggregate to impede the infiltration of “fines” into the trench. Under some
conditions, the entire trench may have to be lined with a geotextile fabric
filter. A layer of compacted clay fill shall be placed on top of the trench
as a cap. Final backfill grade material shall be placed on the clay cap.

The gas collection piping shall be placed in the upper section of the
trench. The gas collector system shall have vertical vent stacks installed
at appropriate intervals around the collection system. The vertical vent
stacks shall be extended to exhaust passively or actively, and the
termination protected from precipitation and birds.
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V) The trench shall be capped with a layer of compacted clay approximately
2 feet thick, and a final backfill sloped away from the building foundation.

2. Interceptor Vent Trench (Gas Barrier) - Basement Foundation

a) Material
The material specifications are the same as for previous installation.
b) Installation

The installation specifications are the same as the previous interceptor trench,
except as to the placement of the membrane barrier adjacent to the foundation and
the installation and /or interconnection to weeping tile.

)} The membrane shall be continuous around the foundation, and shall be
placed against the foundation down to the bottom and then to the outside
edge of the excavation. The membrane shall be protected from punctures
and tears.

i) The weeping tile shall be installed outside the membrane and the
membrane penetration shall be sealed. Designs shall have to address the
possibility of gas migration through the weeping tile into the building.
The weeping tile may be directly connected to the gas collection system.

iii) The gas collector piping (perforated) shall be placed to connect the lower
and upper areas of the interceptor trench. More than one collection pipe
around the building may be used, and installed at various levels within the
trench.

iv) Monitoring programs incorporating gas probes and detection systems shall
be included with this type of building protection.

)} The design shall address the site specific conditions as determined by
professional engineering investigations approved by the Solid Waste
Division of the Water and Waste Department.

i) The interceptor trench design and installation shall be approved by the
Development and Inspections Division of the Planning, Property and
Development Department.

iv) The safety guidelines for construction on or adjacent to landfills shall be
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adhered to in the installation and maintenance of the interceptor vent
trench.

C. ELEVATED CONSTRUCTION

The current accepted policy in the City of Winnipeg; adopted by Council December 19,
1984; for construction on a landfill site, to protect the building from gas infiltration, is
elevated construction. The objective of this type of protection is to elevate the structure
above the landfill, allowing free air movement around and under the structure, venting
diffusing gases directly into the atmosphere, and creating no features within the
foundation to trap gases migrating from the landfill deposits. Services provided to the
building are designed so as not to create a passageway for gas infiltration. The Policy is
detailed in “City Of Winnipeg Policy For Building On Landfill Sites”. The policy
includes the following:

1.

The elevation of the lowest part of the floor structure shall be a minimum 750 mm
(2 1/2 feet) above the finished grade level.

A minimum clear, unpaved (allowing gas diffusion) area around the building is
defined by the policy, and must be maintained throughout the life of the building.

Provisions for ensuring that the structure does not trap gases migrating or
diffusing from the landfill, and that the utility services to the building do not
provide a passageway for gas to enter the building.

The safety regulations related to landfill construction must be adhered to in the
construction and maintenance of the building, and the installation of gas
protective systems.

A continued program of building monitoring must be carried out by the building
owner and submitted to the Supervisor of Building Inspections.

Legal documents as required by the City Solicitor related to the landfill
development policies and the building’s construction and maintenance must be
executed by the owner.

CAP 2001 03 19
G:\DATAWPDOCS\BUILDING\POLO1GDL.WPD
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STANDARD ACKNOWLEDGEMENT FORM

Date: .ooovvveieieeeeeeee e

Mr. Deepak Joshi

Manager of Development & Inspections
Planning, Property & Development Department
Mezzanine 84 - 30 Fort St.

Winnipeg, Manitoba

R3C 4X7

Phone: (204) 986-5104 Fax: (204) 986-3045

Dear Sir:

RE:

Property Legal Description:

I/we

being the registered owner/s of the above described property hereby acknowledge the possibility
of Landfill Gas being present on, in or under the building/s and /or land affected by my
application to build thereon.

I/we

understand that it might be necessary to incorporate safety measures into the design of any
building located on the said lands and hereby agree to install or incorporate any such safety
measures as the Manager of Building Inspections may from time to time deem necessary.

Yours truly,
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AUTHORIZATION FORM
FOR
THE INVESTIGATION OF LANDFILL GAS

AUTHORIZATION
TO: THECITY OF WINNIPEG
WATER AND WASTE DEPARTMENT

RE: Property described as:

In consideration of the City of Winnipeg carrying out, at its own cost, work it may
consider appropriate to assess whether landfilled waste material exists which may produce or is
producing landfill gases, mainly methane gas, in quantities which may present a hazard to
buildings on or adjacent to said landfilled waste materials:

I/we
for myself/ourselves and for my/our heirs, executor, administrators and assigns hereby authorize
the City of Winnipeg to enter on the above land and premises for the purpose of doing such

work.

I/we further agree not to cause or commit any act which may disrupt or effect the City's
work herein.

It is agreed and understood that the investigation, exploration and monitoring to be
carried out by the City is intended to determine whether there is a presence of landfill gases
within and beneath the building, and that such monitoring is not intended to prevent the entry or
accumulation of landfill gases on lands or in buildings at the above noted premises.

SIGNED AND SEALED

DATED the day of :

WITNESS:

CAP 2001 03 16
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Appendix D7

Plan of Survey — Snow Dump Site
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NOTES

All distances are in metres and decimals thereof and may be converted to feet by

multiplying by 3.280 84.

Survey monuments found on the ground are described and shown ———— — — ———-0
lron Bars 0025 x 0025 x 0.9/4 marked M.L.S'and CW. 'are placed at points shown——-®
This Plan s made in accordance with Sectional Plan No. 10 of the Special Survey

of the City of Winnipeg.

All Plans referred to are on record in the Winnipeg Land Titles Office.

Portion affected by this Plan is shown bordered

City of Winnipeg Geodetic Control Survey Monuments (GC.S.M.) are shown ——— ————@
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!, Samuel Doyle, of the City of Winnipeg, Manitoba Land Surveyor, make oath
and say that | did personally superintend the survey represented by this Plan, that
the survey was made belween the |6th day of September and the [st day of

December 1986, and that the survey and plan are correct and true to the best

of my knowledge and belief

S A

anitoba Land Surveyor

Sworn lo before me at the City of Winnipeg
this 8th day of December [/986.

_Qé.__o. £e.

A Surveyor authorized to practise under
‘The Land Surveyors Act'.
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