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1.0 Introduction

UMA Engineering Ltd. was retained by the City of Winnipeg, Glacial Sand & Gravel to update the
aggregate resource assessment of the Pine Ridge Gravel Pit property (Drawing No. 01) completed by
UMA Engineering Ltd. in 1999, The purpose of this assessment is to develop a better understanding of
the quantity and quality of aggregate material remaining on site so that informed demswns can be made
concerning the future disposition of the operatlon .

1.1 " Scope of Work

The scope of WOrk for this assessment was presented in the UMA proposal dated October 6, 2005. As'
presented in the proposal, the scope of work included the following components:

1. A topagraphic survey of the areas mined since the last 1999 survey was carried out to

determine the current configuration of the surface topography in the pit.
2, - A test pit excavation program was conducted to get detailed information and samples from
: within the upper 5§ metres of the soil profile.
3. A test hole drilling program was completed to obtain mformatlon and samples from the

deeper portion of the soil profile inaccessible to the backhoe Both solid stem auger and mud
rotary drilling techniques were used.

4, Representative samples collected during the field program were subm|tted for laboratory
gradation analysis to assess material quality.
5. The collected information from the current and prewous mvestlgatlons was analyzed and a

reserve estimation prepared.
1.2 - Site Location

The Pine Ridge Gravel Pit is located approximately 20 kilometres northeast of Winnipeg, near the south
boundary of the Birds Hill Provincial Park. The property is located within Legal Subdivision 9 through 14,
Section 5, Township 12, Range 5 East. The property is comprised of approximately 96 hectares (238
acres). The property is bounded to the west by Heatherdale Road, to the east by Veron Road and to the
north by Hillside Road Access to the gravel pit is from Heatherdale Road. :

1.3 CIassnflcatlon of Aggregates

Gradation specifications for aggregates can be found in the American Society for Testing and Materials
and the Canadian Standards Association manuals. In general, aggregates are classified by: silt content.
(percent by weight less than 80 um sieve); sand content (percent by weight between 80 um and 5 mm
sieves), and gravel content (percent by weight greater than § mm sieve). Aggregates are also classified
based on the uniformity of gradation depending on the intended end use.

For an aggregate to be free draining (ie: filter materials), the percent passing the 80 um sieve should be
in the 0 to 5 percent range. Aggregates with greater than 15% passmg the 80 um sieve will generalily be
poorly dralned and susceptible to frost.

~ Four basnc ranges of sand and gravel content based on the percent retained on the 5 mm sieve are used
. to generally classify aggregates for a variety of uses. These ranges are: 0 to 10 percent; 10 to 30 percent;
30 to 60 percent; and greater than 60 percent. The classification must also take into consideration the
fimitations presented above regarding the percent passing the 80 um sieve. Examples of typical
aggregate uses based on the above ranges include: '
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» Aggregates with 0 to 10 percent retained on the 5 mm sieve are used in fine concrete, seal coat
paving, plaster and masonry mortar, and as winter road sand. :

» Aggregates with 10 to 30 percent retained on the 5 mm sieve are used to prepare concrete
blocks and concrete cuiverts, and as granuiar backfill.

‘e Aggregates with 30 to 60 percent retained on the 5 mm sieve are used for railway sub- ballast
roadway base coarse, granular road surfacing, and bituminous paving mixtures.

¢ Aggregates with greater than 60 percent retained on the 5 mm sieve can be used for coarse
filters, coarse concrete, or can be crushed and blended to give the required gradations.

Poor quality sand and gravel dep05|ts (less than 20 percent retamed on the 5 mm s:eve) can be screened
and blended to produce the required gradatlons
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2.0 Physiographic Setting

The topography of the Birds Hill area is generally rolling, rising approximately 20 metres above the local
prairie level within regions to the west and south and up to 40 metres in the northern and eastern regions.
Depressions up to 16 metres below prairie level exist in the southwest and middle portions of the region.

The natural vegetation in the general area of the Pine Ridge Gravel Pit consists of stands of native prairie
grasses and forested areas containing trembling aspen, bur oak, white spruce, balsam poplar, willow and

scrub brush.
2.2 Surficial Geology

The Pine Ridge Gravel Pit is contained within the Birds Hill Glaciofluvial Complex, an assemblage of -
aggregate materials ranging from fine sand to coarse gravels. The deposits are typically underlain by
glacial till materials consisting of clays, silts, sands and gravels. The aggregates of the Birds Hill .
Glaciofiuvial Complex were derived from the erosion of bedrock materials to the east and northeast, and
consist primarily of varying combinations of limestone and granite.

2.3 Bedrock Geology

The bedrock beneath the Birds Hill Glaciofluvial Complex consists of limestones and dolomites of the Red
-River Formation underlain by shales and sandstones of the Winnipeg Formation. The depth to bedrock is
highly variable, ranging from 5 metres in the northeast region of Birds Hill to greater than 40 metres
beneath the main Birds Hill Complex. '

24 Hydrogeology

While the full definition of the hydrogeology of the Pine Ridge Gravel Pit was beyond the scope of this
study, it was hoted that groundwater was encountered at two distinct elevations. Based on the cbserved
water level within the ponds in Pit B and the observed depths to saturated soil conditions in the test holes
drilled below Pit A, the current groundwater level is estimated to be at an elevation of approximately 247
metres (+/-) within Pit A and Pit B. In the area of the South Fine Sand Hole, saturated soil conditions and
ponded water are at an elevation of approximately 262 metres (+/-). The review of the available
information on the geology of this site indicates that groundwater in the area of the South Fine Sand Hole
is perched on the underlying low permeability clays and tills. It is likely that as precipitation infiltrates into
the area it accumulates as groundwater on the clay tills and eventually flows into the deep trough
structure which hosts the bulk of the Pine Ridge aggregate resources. From there, it likely infiltrates into
the underlying bedrock. :

Relative to the potential development of the aggregate resources below the water table, a hydrogeologic
assessment would be required to determine if the water table can be lowered by pumping or if it wouid be
necessary to utilize a dredge or similar technoiogy to access those resources below the water table. Any
plan to lower the water table by pumping would require a Water Rights License from the province, and
potentially an Enwronment Act license. Municipal approvals for the drainage of the discharge water may

- also be required.
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3.0 Previous Work
31 1974 Pine Ridge Pit Survey (Drysdale Repdrt)

A test drilling program was undertaken during November and December 1974 to evaluate the soil
conditions within the area of Legal Subdivisions 11 and 12 at the Pine Ridge Gravel Pit. The area
investigated was approximately 7.3 hectares (18 acres) in size and.is located to the south/southwest of
Pit A and extending to the southern boundary of the Pine Ridge Gravel Pit property.

Thirty-nine test holes were completed to depths ranging from about 3.6 to 11.0 metres below grade. Test
hole logs and a sketch plan of the test hole locations were completed as part of the survey. In 1984, an
assessment of the test drilling program was performed (see Glanville Report).

3.2 1984 Pine Ridge Pit Report (Glanville Report)

Mr. J.I. Glanville, P. Eng. was retained by the City of Winnipeg's Equipment and Material Services Branch
~ in 1984 to assess the quantity of materials identified within the area of the 1974 survey. As part of the
assessment, an attempt was made to locate and survey the 1974 test hole locations. Of the original- 39
test holes, fifteen locations were positively identified. An additional 13 locations were assumed based on
field observations. The remaining eleven locations could not be found.

Due to the lack of detailed soil informétion collected during the 1974 test drilling program, a gross
estimate of material quantities was made. The calculated material quantities include:

Stone (probably 25 to 100 mm): 70,000 m°

[ ]

e Gravel: _ 90,000 m*

e Coarse Sand: 200,000 m®

e Medium Sand: . 35,000 m°

+ - Fine Sand: Not Calculated

The resuits of the material assessment concluded that there appears to be a layer of coarse sand and/or
gravetl that is located in an approximate north-south direction through the study area. The layer appears
to dip beneath an upper iayer of sand to the south-southwest and extends beyond the study area to the

north-northeast.
33 1987 Pine Ridge Pit Survey

A detailed site investigation was conducted between November 6 and December 11, 1987 to evaluate the
. soil conditions within the entire Pine Ridge Gravel Pit property with the exception of the area previously
investigated during the 1974 survey. In total, an area of approximately 70. 2 hectares (173.5 acres) in size

was mvestlgated

The site investigation consisted of 136 test pit excavations and 3 test holes. The test pit excavations were
completed to depths ranging from about 3.0 to 8.5 metres below grade. The test holes were completed to
depths ranging from 4.0 to 16.2 metres in an area deemed to have potentially good gravel. The test pit -
excavations and test holes were all visually logged in the field. Samples of aggregate were collected from
the test pit excavations o determine the amount of material retained on the 6.4 mm sieve. All material
retained on the 6.4 mm sieve is referred to as stone. The location of the test pit excavations and test
holes are shown on Drawing No. 02. Copies of the original site plans depicting the test pit locations,
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stratigraphic information and gradation information are presented in the UMA Engineering report of the
previous assessment of this property {(UMA Engmeermg, 1999)

Based on the results of the area |nvest|gated it was estimated that approx1mately 215 000 m® of good
gravel (ie: greater than 25% stone) existed on the site and that the material was concentrated on only 3.3
hectares of the site. The remaining property, 66.9 hectares, was reported as contalnlng mostly sand and
hardpan to a depth of 7 0 metres with some intermittent pockets of stone.

34 1998 Pine Ridge Gravel Pit Property Assessment {UMA Engineering)

The most recent assessment of the aggregate resources available within the Pine Ridge Gravel Pit was
completed by UMA Engineering Ltd. in 1998. The investigation included a survey of the topography of the
property at that time, the completion of 30 test pit excavations, the drilling of 9 test holes, and the
completion of gradation and petrographic analyses of collected samples. Copies of the 1998 test pit and
test hole logs have been included in Appendlx A Copres of the 1998 gradation curves have been

included in Appendix B

Based on the assessment of the information available at that time, the following reserves were estimated:

¢ Unprocessed Sand: . 7,573,000 tonnes
+ Processed Sand: ' 7,573,000 tonnes
e Pit Run: 1,644,000 tonnes
+ Coarse Aggregate for Concrete/Asphalt; 3,350,000 tonnes

The results of the petrographic analyses completed on the samples from the pit indicate that the average
composition is 27 percent granite and 71 percent limestone. The remalnlng 2 percent consists of
sandstone and calcite cemented clastic material.

- 3.5 Birds Hill Mineral Management and Rehabilitation Study

The Birds Hill Mineral Management and Rehabilitation Study was undertaken to recommend a plan for
extraction of aggregate resources and the rehabilitation of the subsequent pit landscapes in the Birds Hill
area. The study was completed by UMA Engineering Ltd. on behalf of the Province of Manitoba Energy
and Mines Branch in 1985. The study assessed the existing situation and considered the implications of
future mineral extraction and land use development. Recommended policies and environmental
standards were proposed for the Birds Hill area in order to develop controls for future aggregate
extraction operations, post-extraction land uses and land uses on properttes adjoining aggregate

operations. _
3.6 Aggregate Resources of the Winnipeg Region

The purpose of this study was to provide qualitative and quantitative estimates of aggregate potentially
available to support construction requirements in the Capital Region over the long term. The study was
completed by UMA Enginsering Ltd. on behalf of the Province of Manitoba Department of Mines,
Resources and Environmental Management, Mineral Resources Division in 1976. The report included
forecasts of aggregate demand, estimates of the quality and quantity of aggregate available in the region,
an airborne resistivity survey east of Birds Hill, and a seismic survey in the RM of Rockwood area.
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4.0 Site Investigation Pr()gram |

The site investigation program undertaken at the Pine Ridge Gravel Pit included the completion of a
- topographic survey to establish the current surface elevations; a test pitting program to obtain detailed

~ information and samples from the upper 5 metres of the soil profile, and a test hole drilling program to
obtain information and disturbed samples from the deeper portion of the soil profile. Test pit and test hole
locations were selected to enhance the information obtained from previous investigations.

All test pit excavations and test holes were visually logged in the field by UMA personnel for soil type, . -
moisture content, consistency, density and compaosition. The description of the soils encountered and the
sampling locations are included in the logs contained in Appendix C.

Representative samples were collected as grab or composite samples at selected locations using ASTM
Standard D75-87 as a sampling guideline. Samples were placed in uniquely labelled sample bags and
transported to the UMA geotechnical laboratory for gradatlon analysis. The gradation analysis results are

included in Appendix D.
4.1 Topographic' Surveying

In order to establish the current site topographic conditions, a topographic survey was completed by UMA
Engineering personnel using GPS survey equipment on November 16 to 23, 2005. The base station used
was a Trimble 4700 receiver and the rover unit was a Trimble 5800 receiver. The survey method used
was real time kinematics. Specific activities completed as part of this survey and limitations to the survey

include:

e The survey was limited to areas that had been mined since the last UMA 'sufvey, with sufficient
overlap to allow the current survey to be merged with the previous survey.

+ Any existing stockpiles within the gravei pit were excluded from the survey. The area surrounding .
the stockpiles was surveyed and the surface elevations assumed to project linearly between data
points on opposite sides of the stockpiles.

e The gravel pit is being actively mined and variations from the conditions at the time of the survey
are to be expected.

Following completion of the survey, the information was processed to prepare the surface topographic
- contour plot provided as Drawing No. 03.

4.2 Test Pitting

Twenty seven test pit excavations were completed on December 19 to 21, 2005 to evaluate the shallow
soil conditions. The excavations were completed using a Cat 330B backhoe supplied by Borland
Construction. The excavation depths ranged from 2.4 to 4.6 metres All excavations were backfllled upon
completion using the excavated materiai. :

The locations of the test pits are shoWn on Drawing No. 02. The test pit investigations were focused
primarily on the Pit A, Pit B and South Fine Sand Hole areas, as previous investigations had adequately
mvestlgated the shallow conditions in other areas
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4.3 Reconnaissance Auger Drilling Program‘_

Seven reconnaissance auger test holes were completed at selected locations within the pit on January
11, 2006 using a Brat drilling rig owned and operated by Paddock Drilling Ltd. The test holes were drilled
using 125 mm solid stem augers to depths ranging from 7.6 to 32 metres. The purpose of these test holes
was to obtain additional information on the stratigraphy at depth at this site and the drilling conditions so
that decisions could be made on the preferred drilling method for the follow-up depth drilling program. in
general, it was found that sufficient cobbles and boulders were present to necessitate the use of mud
rotary or dual rotary drilling methods. All test holes were backfilled with drill cuttings upon completion. The
locations of the test holes completed as part of this program are shown on Drawing No. 02. In general, -
test holes were terminated when the basal clay or till materials were encountered, or when further
progress could not be made due to the drilling conditions. The results of these test holes are provided on
the logs mcluded in Appendix C and are summarized as follows:

o Test hole THO6-28 was drilled on the west side of Pit A and adjacent to the main access road to
the pit. The test hole encountered primarily sand to a depth of 6.1 metres foIIowec_I by clay.

e Test hole TH06-29 was drilled from the base of the south-central portion of Pit A. The test hole
encountered primarily gravel to a depth of 7.3 metres, followed by sand with decreasing gravel
content with depth. The water table was encountered at a depth of approximately 14.3 metres
below grade, and the test hole was extended to 32 metres without encountering the basal clay or
till materials.

s Test hole TH06-30 was drilled on the ridge between Pits A and B. The test hole encountered
gravelly sand to a depth of 12.2 metres followed by clay.

s. Test hole TH08-31 was drilled from the base of the north-central portion of Pit A. The test hole
encountered primarily gravel to a depth of 7.6 metres, followed by sand. The water table was -
encountered at a depth of approximately 14.8 metres below grade. The test hole was drilled to
15.2 metres without encountering the basal clay or {ill materials.

s Test hole TH06-32 was drilled to the west of the northern portion of Pit A. The test hole
encountered sand with gravel to a depth of 4.6 metres followed by coarse grained sand with
lesser amounts of gravel. The test hole was drilled to an auger refusal depth of 15.2 metres
without encountermg the basal clay or till materials.

. Test hole TH06-33 was drilled to the west of the northern-central portion of Pit A. The test hole
encountered sand to a depth of 3.4 metres followed by gravel to a maximum refusal depth of
drilling of 15.2 metres. Basal clay or till materials were not encountered. -

4.4 Mud Rotary Drilling Program -

On the basis of the results of the reconnaissance drilling program, and in consideration of the available
budget for this investigation, the decision was made to proceed with the depth investigation using mud
rotary drilling technigues. The technique is considered suitable to obtain information on the stratigraphy at
depth, however, a significant amount of disturbance and sorting of the samples occurs during the drilling
process. Therefore, the results of these test holes, and in particular the gradation analyses obtained must
be conmdered in light of the drilling method used.

B Five test holes were completed on February 1 to 6, 2006 using a Canterra mud rotary drill owned and

operated by Maple Leaf Enterprises Ltd. The test holes were drilled to depths ranging from 13.7 to 60.7
metres and samples were collected periodically from the return cuttings. All holes were backfilled with drill
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cuttings upon completion. The locations of the mud rotary test holes are shown on Drawing No. 02. The
results of these test holes are provided on the logs included in Appendix C and are summarized as

follows:

e Test hole TH06-34 was drilled from the base of the north-central portion of Pit A near test hole
- TH08-31 to obtain further information on the extent of granuiar materials at depths below 15.2
metres [Note: the information for the upper 15.2 metres on this test hole log was exiracted from
the more accurate auger test hole TH06-31]. Below 15.2 metres, the test hole encountered
gravelly sand to a depth of 22.8 metres, followed by a gravel till material {o a depth of 38.7
metres. The remainder of the test hole consisted of silt {ill to the Ilmestone bedrock surface at a
depth of 60.4 metres.

o Test hole TH08-35 was drilled to the west of the north-central portion of Pit A. The test hole
encountered fill and clay material to a depth of 2.4 metres followed by sand and till to a depth of
18.9 metres. The remainder of the hole consisted of gravel to the maximum depth of drilling of

~ 36.6 metres.

e« Test hole TH06-36 was drilled at prairie level near the northwest corner of Pit A. The test hole
. encountered primarily gravel to the maximum depth of drilling of 13.7 metres.

e Test hole THOB-37 was drilled at prairie level near the northeast corner of Pit A. The test hole
encountered gravelly sand to a depth of 6.1 metres followed primarily by sand to the maximum
depth of drilling of 22.9 metres. :

¢ Test hole TH06-38 was drilled to the west of the north-central portion of Pit A, near test hole
THO06-33. The test hole encountered primarily gravei with varying amounts of sand to the
maximum depth of drilling of 27.4 metres.

4.5 Gradation Analyses
Gradation analyses of selected samples from the investigation were completed at the UMA Engineering

geotechnical laboratory using ASTM Standard C136-92 as a guideline for the analyses. The results of
_these analyses are summarized in Table 1 and the gradation curves are provided in Appendix D
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5.0 Quantitication of EX1st1ng Reserves

51 - Stratlgraphlc Interpretation

Based on the analysis of the information collected as part of this and previous investigations, the ‘
stratigraphy beneath the Pine Ridge Gravel Pit has been interpreted as shown in section on Drawing Nos.
04 to 08. For the purposes of estimating reserves, the stratigraphic interpretation has been simplified to
show the major mineable units based on the predominant material type. Variations in the gradations and
quality of material within the major units exist but cannot be subdivided with the available information. The
interpretation of the economic value of these deposits must take into conmderatton these variations in

material type and quality.
in general; the interpreted stratigraphy can be described as follows:

+ The surficial soils beneath the property consist almost entirely of aggregates predominantly in the .
~ sand grain size range. The exception is the gravel that has been exposed beneath the entire
length of Pit A {(Section D, Drawing No. 07) and a small area of gravel that has been exposed in
the southern portion of Pit B (Section E, Drawing No. 08). Gravel lenses and layers exist within
the sand unit however they are either of insufficient size or there is insufficient information to .
“subdivide these as mineable units. Based on the investigation results from the current and 1998
study, an estimated 15% of this material has a grain size greater than the 5 mm sieve. The sand
is generally described as clean, well graded and locaily can contain a significant proportion of
gravel. Gradation analyses (Table 1) indicates the clay and silt content varies from 0.1 to 2.7%,
the sand content varies from 63.0 to 29.5%, the gravel content varies from 0.5 to 32.5%, and the
cobbles content varies from 0.0 to 18.0%. East and north of Pit B, and in the southwest corner of
the property near the South Fine Sand Hole, the sand extends down to the underlylng clayiiill
interface. : ,

+ Either exposed at surface in Pit A or underlying the sand to the west of the north half of Pit A is
the only significant discrete gravel zone remaining on the property. This gravel zone is interpreted
to dip.to the west to northwest from the north half of Pit A towards the west and north west
property boundaries. The available information indicates that this zone may be up to 22 metres
thick and consists of gravel, sandy gravel and local layers and lenses of sand. Gradation
analyses of samples collected from this unit (Table 1, Sample Nos. G17, 18, 30, 47 and 54)
indicates the clay and silt content varies from 0.0 to 10.6%, the sand content varies from 14.1 to
35.0%, the gravel content varies from 64.8 to 83.2%, and the cobbles content varies from 0.0 to
11.0%. Lesser quantities of gravel are also present in the southern portions of Pit Aand Pit B,
and as small lenses and layers within the upper sand unit. Of the nine samples analyzed from the
gravel unit {Table 1), two had a percent retained above the 5 mm sieve in the 30 to 60 percent
range (38.1 and 53.1%), and seven had a percent retained above the 5 mm sieve in excess of -
60% (62.5 to 82.7%).

e Underlying the gravel beneath Pit A and to the west is a lower sand unit (Section A, Drawing No.
04). Only a limited amount of information is available from this lower unit. It is described as
ranging from fine to coarse sand and containing varying amounts of siit and gravel. Further
investigation may obtain sufficient information to further subdivide this unit. However, given the

significant depth of this unlt for the purposes of this assessment it has been included as a single

unit.

. Gty oF WINNIPEG ‘ ' 9
GLACIAL SAND AND GRAVEL '

" PiNE RIDGE GRAVEL PIT AGGREGATE ASSESSMENT
Draft Report Pine Ridge - 0603.doc



UMA | AECOM

¢ The base of the granular deposit is underlain by clay and/for clay/silt till to the bedrock surface at a
depth of approximately 60.7 metres below the current base of Pit A. A contour plot of the .
interpreted upper surface of the clay/till fayer is provided as Drawing No. 09. As can be seen on
the drawing, a deep north-south trending channel in the clayftill surface exists beneath Pit A
which has been infilled with the granular material that form the bulk of the remaining reserves at
this property. The availabie information indicates that the channel widens in the northwest corner
of the property, and the elevation of the top of the clayftill unit has not been established in this
area. For the purposes of this assessment, it has been assumed that the top of the clay/till unit
occurs at an elevation of 220 metres, or approximately 45 metres below the natural prairie level in
this area. A similar smaller channel structure in the upper clayttill surface is aiso present befow
Pit B. :

5.2' Reserve Estimation Procedures

The estimation of the volume of aggregate reserves remaining at the Pine Ridge Gravel Pit was made
using the Autodesk Land Development Desktop digital terrain modeling software program. The software -
utilizes the information from the surface topography survey and the-interpreted stratigraphy from the test
pit/test hole program to develop a three dlmensmnal model of the deposit and calculate the volumes of
the various material types.

For the purposes of this volume estimation, the deposits have been subdivided into four material
classifications above the assumed base of the aggregate materials at the clay/till interface. The materlai
classifi catlons used include: o

» Accessible Gravel - This volume includes the readily accessible gravel beneath the developed
portions of Pit A-and Pit B.

e Undeveloped Gravel — This volume includes the gravel located to the weét of the north portion of
Pit A which is overlain by sand which would need to be removed to access the gravel.

« Sand Stripping — This is the estimated volume of sand which would need to be removed to
expose the undeveloped gravel in the northwest portion of the property.

e Other Sand — This is the estimated volume of sand remaining elsewhere on the property,
including the surficial sand that covers most of the eastern portion of the property and the sand
which occurs at depth below the gravel. Gravel lenses and layers are present within this volume
however they are either too small or there is insufficient information available to subdlwde this
unit for volume estimation purposes.

In preparing this volume estimate, a number of assumptions were made concerning the lateral extents of
- the various material classifications. These assumptions were made to facilitate the volume estlmatlon
process and do not substantially affect the overall estimates. The assumptions include: -

e The mterpreted geofogy of the dipping gravel deposit has been simplified to that shown on
Drawing Nos. 04 and 05 for volumé estimation purposes. The geology in this area is likely more
complex than that shown however there is insufficient information to refine the interpretation -
further. This simpiification does not substantially affect the overali volume estimate, however
further investigations are warranted before a rmnlng plan is devefoped to exiract the aggregates

. from this area. : _

e Al existing stockpiles have beenexciuded from the estimate. The estimate only includes in-situ
material.
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¢ Al granular materials below the gravel layer have been included under the volume estimation for
other sand due to the indicated predominant presence of sand. This unit contains varying
amounts of silt and/or gravel and further investigations would be required in future to further
. subdivide this unit so that a refined estimate of volumes can be prepared. The material is present -
~ at depth, primarily below Pit A and further investigations are not considered warranted at this

time.

o A water table at 247.0 metres has been assumed in order to estimate reserves above and below
the water table.

* The northwest corner of the property from the south limit of the cleared hydro line right of way
(Drawing No. 02) has been excluded from the reserve estimate due to the presence of hydro
towers. It may be possible to access portions of the reserves in this area while maintaining
adequate setbacks from the tower foundations. Development of a mining plan to confirm the
feasibility of this was beyond the scope of this study. : '

5.3 Estimated Reserves

The éstimated remaining in-situ reserves (excluding stockpiles) have been estimated as follows:

Material Above Water Table Below Water Table Total
Classification '

(Cubic Tonnes'" (Cubic Tonnes'" (Cubic Tonnes""

Metres) Metres) Metres) '
Accessible 1,266,000 2,785,200 29,000 63,800 1,295,000 2,849,000
Gravel ' : o
Undeveioped 755,000 1,661,000 287,000 631,400 1,042,000 2,292,400
Gravel ' -
Sand Stripping 360,000 . 720,000 0 0 360,000 720,000
Other Shallow 7,214,000 | 14,428,000 0 0 7,214,0009 | 14,428,000

| Sand . ] R I
Deep Sand .o 0 3,000,000 6,000,000 3,000,000 6,000,000
Totals 9,595,000 19,594,200 3,316,000 6,695,200 12,911,000 26,289,400
Notes: 1. A material unit weight of approximately 2. 0 (sand) to 2.2 (gravel) tonnes/m® has been used
to estimate the tonnage of in-situ material remaining. ‘
2. The shallow sand reserve includes an estimated 15% of aggregate with a gradatlon greater

- than the 5 mm sieve which could potentially be-mined as discrete lenses and layers, or
which could potentially be processed to separate it from the finer grained material.

Petrographic-analyses of samples recovered during the 1998 study indicate that the mineralogy is
primarily limestone and dolomite (71%) and granite (27%), with minor amounts (2%) of sandstone.
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6.0 Summary

The City of Winnipeg currently operates an aggregate exiraction facility at the Pine Ridge Gravel Pit
located northeast of the city. Aggregate materials have historically been mined primarily from two pits on
the property, Pit A and Pit B. Historically, material has also been mined from the North and South Fine-
Sand Holes located on the west side of the property. As part of deliberations concerning the future
disposition of the property, UMA Engineering was retained to update the previous UMA Engineering 1998
estimate. As part of its assessment, UMA Engineering completed a number of site activities to obtain
information on the current status of the site. These activities included: a topographic survey, the
excavation of 27 test pits, and the drilling of 7 solid stem auger test holes and 5 mud rotary test holes. -
This information was assessed in conjunction with information from previous studies to develop an
updated interpretation of the nature and extent of aggregate materials remaining on the site.

Beneath the undeveloped portion of the property, the predominant aggregate is in the sand grain size
range, with varying amounts of gravel. The review of the investigation results from the current and 1998
study indicates that an estimated 15% of this material has a grain size greater than the 5 mm sieve. This
coarser material occurs.as gravel lenses.and layers within this unit that are either of insufficient size to
subdivide them into mappable units or there is insufficient information to reliably subdivide these zones,
or it occurs intermixed with the finer material and would need to be processed to extract it. This sand unit
typically extends down to the underlying clay/till interface. - : :

~ Beneath the developed portion of the property, the remaining aggregate material consists primarily of
gravel with areas of sand. The most significant discrete gravel zone on.the property is located beneath
the length of Pit A and dips beneath a sand cover unit to the west and northwest. . Gradation analyses of
samples collected from this unit indicates the clay and silt content varies from 0.0 to 10.6%, the sand
content varies from 14.1 to 35.0%, the gravei content varies from 64.8 to 83.2%, and the cobbles content
varies from 0.0 to 11.0%. The majority of the gravel is in the greater than 60% retalned above the 5 mm

sieve range.

Digital terrain modelling procedures were used to estimate the remaining volume of the various materials
at this site. On the basis of the interpreted limits of the various major material types, the reserve '
estimation was subdivided into 4 categories: accessible gravel, undeveloped gravel, sand stripping, and
other sand. Based on the available mformatlon the estimated remaining m-3|tu reserves (excluding
stockpiles) is as-follows: - . ... L

" Total -

Material Above Water Table Below Water Table
Classification : _
(Cubic Tonnes'”’ (Cubic Tonnes'" (Cubic Tonnes'”
Metres) : Metres) ' Metres) ;
Accessible 1,266,000 2,785,200 29,000 63,800 1,295,000 | 2,849,000
Gravel . ' '
Undeveloped 755,000 1,661,000 287,000 631,400 1,042,000 | 2,292,400
Gravel '
Sand Stripping 360,000 720,000 0 0 360,000 720,000
Other Shallow 7,214,000% | 14,428,000 0 0 - 7,214,000 | 14,428,000
Sand
Deep Sand 0 -0 3,000,000 6,000,000 | 3,000,000 | 6,000,000
Totals 9,595,000 15,594,200 3,316,000 6,695,200 | 12,911,000 | 26,289,400
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Notes: 1. A material unit weight of approximately 2.0 (sand) to 2.2 (gravel) tonneslm3 has been used
to estimate the tonnage of in-situ material remaining.
2. The shallow sand reserve includes an estimated 15% of aggregate with a gradation greater
than the 5 mm sieve which could potentially be mined as discrete lenses and layers, or
WhICh could potentially be processed to separate it from the finer grained matenai

Petrographic analyses of samples recovered during the 1998 study indicate that the mineralogy is
primarily imestone and dolomite (71%) and granite {27%), with-minor amounts (2%) of sandstone.

~ City oF WINNIPEG - . _ ‘ : ; - 13
GLAGIAL SAND AND GRAVEL '

PiNE RIDGE GRAVEL PIT AGGREGATE ASSESSMENT
Draft Report Pine Ridge - 0603.doc



"UMA | AECOM

7.0 Limitations

The information and data contained in this report, including without limitation the results of any sampling
and analyses conducted by UMA Engineering Ltd. ("UMA”") pursuant to its Agreement with the Client,
have been developed or obtained through the exercise of UMA's professional judgement and are set forth
to the best of UMA’s knowledge, information and belief. Although every effort has been made to confirm
that this information is factual, complete and accurate, UMA makes no guarantees or warranties
whatsoever, whether express or implied, with respect to such information or data.

UMA shall not by act of issuing this report to be deemed to have represented thereby that any sampling
and analyses conducted by it have been exhaustive, and persons relying on the results thereof do so at
their own risk.

Except as required by law, this report and the information and data contained herein are to be treated as
confidential and may be used and relied upon only by the Client, their officers and employees, and others -
having iegitimate business relations with the Client. Any such use and reliance shall be subject to the
limitations set forth in the preceding paragraphs.

Respectfully Submitted,

UMA Engineering Ltd.

teve Wiecek, P.Eng., P.Geo.
Senior Hydrogeologist e
Earth and Water
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PROJECT: PINE RIDGE GRAVEL PIT EXCAVATED BY: Chabot Enterprises Lid.
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END OF TESTPIT AT 4.9 METRES IN SAND AND
GRAVEL - E
—n¢ seepage or sloughing
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UMA Engineering Ltd.
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REVIEWED BY: LF
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PRGJECT: PINE RIDGE GRAVEL PIT

EXCAVATED BY: Chabot Enterprises Lid.

TEST PIT NO: - TP——3

PROJECT NO: 0265-323-01-02

PROJECT ENGINEER: LB -

CLIENT: CITY OF WINMIPEG : BACKHOE: Track Mounted Cot 200

ELEVATION: 263.73 (m)

~Soil

DEPTH(m)
SOIL SYMBOL

Description

SAMPLE TYPE

SAMPLE NO

SAMPLE TYPE - [lconPOSITE [/|SHEBY TUBE  D<)DISURBED  [9No ReCOvery  [ITJcoRe BaRReL [ [ JwRE LINE-TvPE

ELEVATION(ft)

<
L=
-

SAND AND GRAVEL ~trace cobbles and
boulders '
~maximum size 36¢m
. —moist

Lt LR LA
e = & 4 0 o m s om o= om o owomoaow oo
P R N R

PO

-

[l
(=]
e
L N R T B T ) -'- LR R ]
R e rar e agr e agv v g s

LI S B S R B B L A A A
-
[=]
LT LA LA -

T P 1 ¥ T 1 ] T |
s

!
b
o
a~

& [GRAVEL —sandy, trace cobbles
-wet

I T 1 i ] T T ] L) 1
-~
(=3

LN TR DN B SN S B B

END OF TESTPIT AT 4.9 METRES IN SAND
‘| -no seepoge or sloughing

|
Sﬂ.
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.......... 5—352.0
2—891.0
E ?—855.'0
............... o
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UMA Engineering Ltd.

LOGGED BY: JC

“TCOVPLETION DEPTH: 40 m

REVIEWED BY: LF

COMPLETE: 09/09/98

Fig. No:
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PROJECT: PINE RIDGE GRAVEL PIT

EXCAVATED BY: Chabot Enterprises 1td.

TESTPITNO:  TP—=4

CLIENT: CITY OF WINNIPEG

PROJECT NQ: 0265-323-G1-02

PROJECT ENGINEER: LB

BACKHOE: Trock Mounted Cat 200

ELEVATION: 274.14 (m)

SAWPLE TYPE  JCONPOSTE | [/JSHELBY TUBE (X OISTURBED

Soil
- Description

DEPTH(m)
S0IL SYMBOL

Evo recovry [ Jcore parreL  [JJwiRe UNe-TvPE

SAMPLE TYPE

SAMPLE NO

ELEVATION(ft)

22221 SAND —peaty

GRAVEL —sandy, trace cobbles

3 1 13 T ¥ L 1 1 1

I
-
o
s

2224 SAND —gravelly, trace cobbles

1) 1 1 ] 1 T LI T

I
[nd
(=]

.....

¥ L LN R } LR ¥

SAND AND GRAVEL —trace cobbles
—moist '

LRI B I |
o o

. .‘. . ..‘.

T T T
‘o

. .P.

END OF TESTPIT AT 4.9 METRES [N SAND AND
GRAVEL '
—no seepage or sloughing

I
o
1=

i
=

2
o
[

IHIIIIIIlIIIl

llllllllll‘ll
8
=)
<3

3
™~
=3

=]
o
o
<>

5.0

lIIHHlII

IIIIIIIIIIIllll”l[llllllllll.“ill||||lrlll.|]]]:]l!lllllll||I|l|||||||l|llll|l|:||||||||
¥ £ & £ 2 E 8 B & 2
[ L] [a] < [~ [ L] [ =] o]

co
[=+]
oy
(=)

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

g
24

IIIIII|I|IIIlllllllllllllllllllllll
&
<3

&
S

||||||_|||||£
=
<

UMA Engineering Ltd.
___Winnipeg, Manitoba

LOGGED BY: JC

“TCOMPLETION DEFTH: 29 m
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Wmmpeg, Mamtoba . ___IFig. Ne:

PROJECT: PINE RIDGE GRAVEL PIT ECXAVATED BY: Chobot Enterprises Lid. . TEST PIT NO: TP—S
CLIENT: CITY OF WINNIPEG BACKHOE: Track Mounted Cot ZDD .| PROJECT NO: 0265-323-01-02 -
PROJECT ENGINEER: LB o ELEVATION: 256.14 {m)
SaWPLE TYPE  [lcoweosme  [sHeBy Tuge - [X]DISTURBED @NO RECOVERY [[[ICORE BARREL []]WIRE LINE~TYPE
— | O . ol o 3=
E|2 Soil =k E
T |3 : U 2
= | T 2z =
—
23 Description =H G
| 00 SAND AND GRAVEL —trace cobbles E 100
- —maximum size 13cm E
I 5—&59.0
.:_ —wet below 0.6 metres 5 ?—BJB.D
— 10 3—867-0
: aeo
ebdobd LEL LT B
[ —flow of water and sand into pit 3
i below 2.13 metres ;533'0
: . . g ....................... , e H ». Sererne 5—832._0
- —trace to some silt be'low 2.7 metres 5—831 0
— 30 o, , | L 2 E
N —maximum size 20cm below 3.0 metres 5;530_0
- END OF TESIPIT AT 3.4 METRES IN SAND . = ool
i —seepage and sloughmg below 2. 1 AP - S S T E
. metres : 5
N E-528.0
[ 40 JURUR SR FOUN NS SRR SUIEE SO SO T S
| E-627.0
i E-—szs.o
[ 5—825.0
.-._. sed || .. IOV SO SO SO .5_324'9
- 5—823.0
- E go20|
[ 60 o Reo
{LOGGED BY: JC COMPLETION DEPTH: 3.4 m
UMA Engmeermg Ltd. REVIEWED BY: [F COMPLETE: 09,/09/98
Page 1 of 1




PROJECT: PINE RIDGE GRAVEL PIT

TESTRT NO:  TP—

- - Winnipeg, Manitoba
1750 OLE7PH )  .

| EXCAVATED BY: Chabot Enterprises Lid. 6
CUENT: CITY OF WINNIPEG BACKHGE: Track Mounted Cot 200 PROJECT NO: 0265--323-01-02
[PROJECT ENGINEER: LB | | ELEVATION: 255.6 {m) |
SaMPLE TYPE  [llcomPosE IsHEwBY Tuge X DISTURBED ESINO RECOVERY [ [ JOORE BARREL . | ]| JWIRE LINE=TYPE
—~ D r o © E
E|2 Soil = =
= |5 - P £
| ' =
2 (8 Description =H G
| 00 1) SAND —trace gravel and cobbles 3
- B —maximum size 8em =-8380
. ~moist below 0.3 metres 3
N Y [ e ............. —837.0
X —trace gravel below 0.6 metres :
- ‘ £-836.0
1.0 I ;
| 8350
: o
: " b
— 2.0 E._sz_o
i 1 E-esto
: - faw
- = 8200
30
[ 5-523.0
: ‘ Veaumsnstieanes [ETTP ITPL TYR YT E_az?lo )
i 5260
— 40 I e e s
[ ~gome silt below 4.1 metres E-825.1 .
I N b b BRAD
i END OF TESTPIT AT 4.5 METRES IN SAND E E
N —no seepage or sloughing E-8250
o0 = 8220
I 8210
I E 8200
: : LOGGED BY: JC COMPLETION DEPTH: 4.6 m '
- UMA Engineering Ltd. REVIEWED BY: L COMPLETE: 09/09/98
Fig. No: Page 1 of 1




PROJECT: PINE RIDGE GRAVEL PIT

EXCAVATED BY: Chabot Enterprises Lid.

“ESTPT NO:  TP—7

CLIENT: CITY OF WINNIPEG

BACKHOE: Track Mounted Cat 200

PROJECT NO: 0263—-323—01-02

PROJECT ENGINEER: LB

ELEVATION: 259.28 (m) -

SAMPLE TYPE  Jlcowposie [ 7]SHELBY TUBE

DEPTH(m)
SOIL ‘SYMBOL

- Soll
Description

DoisTuraED gno RECOVERY I]]]CORE BARRB. |I|mRE LINE-TYPE

SAMPLE TYPE

SAMPLE NO

ELEVATION(t)

=
=

\COBBLES(STOCKPILE) —100 mm screened stone ]

- R
- o 4| GRAVEL. —some- sand, trace cobbles.
- T -well qraded

§ Y —moximum size 18cm

X ~becoming finer with depth

- —trace gravel below 0.6 metres
| S_AND —some gravel

I ~moist below 1.2 metres

F

T 1 T L] T 1 ] 1 F I T 1 .I L ] 1 i ] T i
g e

I
-
o

-----
.....

L] 1 LU I L B | 1 ]

—n¢ seepage or sloughing

|
o
=)

LI 1 T 1 T L)

END OF TESTPIT AT 4.6 METRES IN SAND
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PROJECT: PINE RIDGE GRAVEL PIT

. | EXCAVATED ‘BY: Chabot Enterprises Ltd.

TESTPT NO:  TP-8 =

CUENT: CITY OF WINNIPEG

PROJECT NO: 0265-323-01-02

PROJECT ENGINEER: LB

BACKHOE: Track Mounted Caot 200

ELEVATION: 257.59 (m) -

savPlE P [fcoveosme

 DEPTH(m)
SOIL SYMBOL

[/]sHEBy uBE - DX]DISTURBED vo recovery  [[[JooRe BarreL  [J[JWIRE LINE-TYPE

Soil
Description

SAMPLE TYPE
SAMPLE NO

¢ ELEVATION()

b=
=

SAND —trace gravel.

L) LB i T 4 1 ] I l L] ] ] i L] T T 1 T

|
[d
(=4

metres

—seepdge and sloughing below 2.7

—-moist, cross bedded

—increase in gravel below 1.2 metres

|
b
E=]

metres -

I LA ¥ 1] ) ] 1] 1 T ] l 1] T [} ) T l_ ¥ 1 T
e >
o - =]

LI I M B M i M |

g
[=3

END OF TESTPIT AT 2.7 METRES IN SAND
~sgepage and sloughing below 2.7

©

E-842.0
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' L : ' LOGGED BY: JC
- UMA Engineering Ltd. REVEWED B 1 E

“TCOMPLETION DEPTH: 2.7 m

COMPLETE: 09/09/98

Page 1 of 1~
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SE7T1730 A7 R (PGS

PROJECT: PINE RIDGE GRAVEL PIT EXCAVATED BY: Chabot Enterprises Lid. TEST PTNO:  TP-9
CLIENT: CITY OF WINNIPEG - | BACKHOE: Track Mounted Cat 200 .| PRQJECT NO: 0265-323-01-02
PROJECT ENGINEER: LB : ‘ . ELEVATION: 274.18 (m)
SAMPLE WPE  JIICOWPOSTE [ JJSHEWBY TUBE  DCIDSTWRBED ~ E-INO RECOVERY  [[[JOORE BARREL [T JWIRE LNE-TYPE
=13 | : C®e =
£ Soil G H
2|2 Descripti = :
= S eSCriplion 2 3 g
N el PEAT —some gravel, frace roollets :
R ol —foose, dry ] E 8090
- [ SAND —qravelly 2
[ 1 —maximum size Som e RN . o [-BOBO
- ~dry | =
- [3SAND AND GRAVEL —trace cobbles E-807.0
- —well graded, loose _ 3
L 10 4. . ] fere b dnnnd U SO SR OIS e 3
I i —maximum size 10cm E_806.0
- [ :
S 1] 3
- Lk F-595.0
B M| ; E
R : : 2
- A F—894.0
L Fi] SAND —gravelly, trace cobbles £
20 —compact . .- £-8930
X ~maximum size 18cm =
5 —gravel occurs in Jem thick seams. = 8920
i 2| { 2—591.0
[ - 8900
— 3.0 E
i E 20,0
[ [//| CLAY —some sand, trace gravel 3 P
i END OF TESTPIT AT 3.7 METRES IN CLAY E
[ -no seepage or sloughing --867.0
L0 1 e E
[ =-536.0
[ dddd 50
[ E 8340
:-_ 50 ; ....... E-BB '3'0
I E 320
i E 10
: L. LOGGED BY: JC COMFLETION DEPTH: 3.7 m
UMA .Eﬂgmeel"mg Ltd. REVIEWED BY: LF COMPLETE: 09/10/38
Winnipeg, Manitoba Fig. No: Page 1 of 1




PROJECT: PINE RIDGE GRAVEL PIT EXCAVATED BY: Chabot Enterprises Lid. TEST PIT NO; - TP=10
CLIENT: GITY OF WINNIPEG BACKHOE: Track Mounted Cat 200 PROJECT NO: 0265-323—01-02
- { PROJECT ENGINEER: LB i _ ELEVATION: 275.52 {m) _
SAMPLE TYPE  [lfcoweosme [ sHewey BE [XIDISURBED  [NO RECOVERY  [J[JCORE BARREL | ] JWiRE LNE—TYPE
s | Lol ' —_—
—_ O . oo 5
E g Soil & = =
= |5 . e =
=l =
=B | Description S 5
[ DU __ PEAT -sandy, trace gravel 3
- ] —ioose, dry P E
i SAND —trace gravel and cobbles : p9030
| —compact : iiE
X ~ —maximum size 10cm ! E-a020
- ~moist 5
X E 9010
1.0
- E 0000
i E-suo
i E 8080
B E
I £-897.0
- 1 = 5050
: E 3950
N o . £ soto
i 8030
I E 5920
M T oo
I = 5900
I | - E
- END OF TESTPIT AT 4.6 METRES IN SAND o0
B -no seepage or sloughing E
[ ' E-888.0
— 5.0 : 2
I 8870
I e 8850
! i—-sss.o
[ 50 - : I I N E
' : . LOGGED BY: JC OOMPLETION DEPTH: 4.6 m
- UMA Engineering Ltd. REVEWED BY: LF _[OOMPLETE: 09/10/98
: Fig. No: Page 1 of 1

- : Winnipeg, Manitoba
: 1 O4:57PH (PINERDG; -




PROJECT: PINE RIDGE GRAVEL PIT EXCAVATED BY: Chabot Enterprises Lid. TEST PIT'NO:  TP~11
CLIENT: CITY OF WINNIPEG BACKHOE: Track Mounted Cat 200 PROJECT NO: 0265-323-01-02
PROJECT ENGINEER: LB ‘ ' ELEVATION: 273.81 {m)
SaMPLE TYPE  Jcomposne []sHEBY UBE  [XIDISTURBED - [|NO RECOVERY D]]CORE BARREL [[]W]RE UINE-TVPE
—d [P ] ——
— | . o s
E|2 Soil £e e
z |5 | | 2
o o . + o = =T
2 g Description =E | g
| 0D :: PEAT —sandy, frace rootiets  E sond
- |=5  -light grey to brown -
i \ —loose, dry
[ SAND —some gravel. .. W | HIUR SO DU SO S T i
L —moist -
i =-806.0
St 1. T ——
i E 8940
I E 8030
SO N N O O A 5920
[ E 8910
: ....... , .............. E—agoo
[ E 8300
‘_3_0 2 ...... . ;
X £-838.0
: R YT T f_ss
B E 3360
14_0 ........................... E
[ E-885.0
N END OF TESTPIT AT 4.3 METRES IN SAND ' Eaeo
i —no seepage or sloughing - FUTOOR SO S "
A 8850
-_.5_0 ................... i _82,()
A | = 4310
: E-830.0
-6 ' - ‘ SRR O
: . _ LOGGED BY:+JC {COMPLETION DEPTH: 4.3 m
UMA Engineering lLtd. REVEWED BY: (F COMPLETE: 08/10/98
Page 1 of 1

' Winnipeg, Manitoba Fig. No:
[LYRITE] '] K B N

7.0 -



PROJECT: PINE RIDGE GRAVEL PIT

EXCAVATED BY: Chabot Enterprises Ltd.

TEST PIT NO: TP-12 .

CLIENT: .CITY OF WINNIPEG

BACKHOE: Track Mounted Cat 200

PROJECT. NO: 0265-323-01-02

PROJECT ENGINEER: LB

ELEVATION: 274.36 (m)

[SAMPLETYPE  WCONPOSTE [ ]SHELBY TUBE'  [XIDISTURBED N0 RECOVERY  [I[JCORE BARREL | HIWIRE LINE-TYPE

) (] ——
Elg Soil = z
= |5 | =
S |2 Description I=EH S
=18 p B o

L e _.. PEAT —sandy, trace rootlets E-500.0
- =y -light grey to brown E

R D J s
) -.-&| GRAVEL —some sand E
A i ~loose 3

- ail ~well graded =8980
¥ R —maximum size Bem :
10 [ —dry 3970
- b :

- M 3
A £-896.0
n Y ) E

R 2 : |
- v 2—895.0
" A C

- B 3

- 201 SAND —trace gravel =-894.0
20 —sloughing befow 1.8 metres £

- : ' E-893.0
[ F:] SAND —qravelly, trace cobbles 3

- ; —well graded =892
- T —maximum size 15cm E

- §¢-| GRAVEL AND SAND —trace cobbles and =-891.0
[ 5o Py boulders - 3

[ ™" [.:4 . —cobbles, maximum size 10cm 1 £ po00
- A —boulders, maxirmum size 50cm E

= N, E
R i

i 5
i A E
[ el 5—888.0
tc4 -

R Eero
R ;:‘4 ;

[ END OF TESTPIT AT 4.3 METRES IN SAND —-886.0
| ~no seepage, sloughing below 1.8 E -
- metres E_885.0
-—5_0 ............................ , .............. 5_834‘0
I E 5530
: ----------- ;_mz.o
[ A E ga1

. : : LOGGED BY; JC COMPLETION DEPTH: 4.3 m

- ~UMA Engineering Ltd. ~ |REVIEWED BY: (F COMPLETE: 08/10/98

- Winnipeg, Manitoba Fig. No: Page 1 of |




PROJECT: PINE RIDGE GRAVEL PIT

EXCAVATED BY: Chabot Enterprises Ltd.

TEST PIT NO: = TP—13

CUENT: CITY OF WINNIPEG

BACKHOE: Track Mounted Cat 20D

PROJECT NO: 0265-323-01-02

PROJECT ENGINEER: LB

ELEVATION: 270.83 {m)

|sawpLE TYPE JfcowposTE L/1sHEBY UBE  DX]DISTURBED =vo recovery  [[core earre. | [ IR UNE-TYPE

15771730 OVSEPH (PRERDG)

' = &l o =
|2 Soll = b E
=3 ) <
E |~ T =& 5
.| =
2 13 Description =3 g
B __ PEAT —sandy, trace rootlets.
5 ol -light grey to brown 880/
i bwen —loose, dry
i o I _ , - : £ 8870
s SAND —fine grained, trace gravel - E
- ~moist -
i 8060
[ 5650
i * = |
I | =840
. E 8550
20 [T GRAVEL —sandy, trace cobbles S S e ‘8620
K ;-j‘-‘ —-maximum size 10cm E
L . E-861.0
n 4. H E
PR § E
s e R E
B :;::‘ g—aaoo
L .4 E
U 3
A 2 E-879.0
=30t - | forrerfeenens £
1 <4 : E
F E
i .o =-B7B.0)
S AN 5
i ".* E
.:." ............ 5 ...... :—877|D
N ge. E
X = : , E
[ [/ CIAY silty, some sand Sk
— 4.0 _hght brown. m0|st ] FRINNS NN N . ............... 3
[ ~medium plasticity E-675.0
i END OF TESTPIT AT 4.0 METRES IN CLAY . 5
. -no seepage or sloughing Eso
[ E—a_m.o
59 - E a720]
I E 5710
I E 5700
60 e R N T ..
: L LOGGED BY; JC COMPLETION DEPTH: 40 m
UMA Engineering Ltd. REVIEWED BY: (F COMPLETE: 09/10/98
Winnipeg, Manitoba Fig. No: - Page 1 of 1




. | PROJECT: PINE RIDGE GRAVEL PIT EXCAVATED BY: Chabot Enterprises Lid. : TEST PITNO:- TP=-14
CLIENT: CITY OF WINNIPEG ‘ BACKHOE: Track Mounted Cat 200 PROJECT NO: 0265--323-01-02
PROJECT ENGINEER: 1B - , . | ELEVATION: 271.99 {m)
SAWPLE TYPE JCOVPOSTE | [JSHELBY TUBE DXJOSTURBED  EJNO RECOVERY  [[[JCORE BARREL [T [WRE UNE-THPE
—J Ll . o~
—~ | N ol S E
E2 Soil 2 =
= |& e =l =
o =
2 |3 - Description = 9
| 90 :: PEAT —sandy, trace rootlets E 000
S v —light grey to brown 5
i ~loose, dry g
- E-801.0
- i SAND —fine grained, trace gravel 2
: : —df_‘f 8900
-_ La : [ 5—8890
I E 566.0
L [} GRAVEL —sondy E o670
¥ oed  ~-maximum size Bemn E
: o —moist 3 886.0
—20 FTETSAND —gravelly E
a —gravel content increases with depth =
i : =-835.0
: ................... ;:-.. 5_88‘.0
: 1 : E—aaso
L—30 [ e e ‘. ...... E .
I : 8320
: L E
I E 8200
40 :
i E-879.0
i END OF TESTPIT AT 4.3 MEIRES IN SAND -
X —no seepage : E
S ~sloughing above 1.98 metres 3
i | E-877.0
:..5_0 ....... {.... .............. iusranafarenans : : . S, . ., z 875.0
I E 5750
! E 740
[ 5.0 L | - R T T N S .5_573'0
: :  |LOGGED BY: JC COMPLETION DEPTH: 4.3 m
UMA Engineering Ltd. REVIEWED BY: LF COMPLETE: 09/10/98

- Winnipeg, Manitoba _ [Fig. No: - - Page 1 of 1
- G730 Choari (PRERG) Peg -




PROJECT: PINE RIDGE GRAVEL PIT

EXCAVATED 8Y: Chabot Enterprises Ltd.

TEST TNO: .~ TP-15

CLIENT: CITY OF WINNIPEG

BACKHOE: Track Mounted Cot 200

PROJECT NO: D265~323~01-02

PROJECT ENGINEER: LB

ELEVATION: 271.6 (m)

SaMPLE TYPE  [lcomPosiTE

[lsHeey uBe - DXbISTURBED

ESINO RECOVERY. | [[JCORE BARREL | | JWIRE LINE-TYPE

SR7IT/ 0 DESTPN (FIERDR]

—~ | ' . i =
E|2 Soil e\ Z =

= |2 ik =E =

=i =

503 | Descrl_ptlon = E ]
|00 |55 PEAT —sandy, trace rootlets 8910
= pvobe —light grey to brown E
- ens o] ~loose, dry E-590.0
i \ —loyer of cobbles olong base of unit E
N SAND —fine to medium grain size, trace ;-889
- gravel . : -ID
i —uniform with depth, moist 5
40 —sloughing from Q.4 metres Wl 8880
i E 8570
:‘ ........ 5———836_0
_-_ 20 [ T R e ;
[ 1 =
A = gazo|
I 5820
- 30 ,. .............. E
. E-881.0
i E-550
i E 8700
__ 40 END OF TESTPIT AT 4'0 MEI-RES |N SAND ................................. i ............... ;— 878.0
. —no seepage _ o E
X —-sloughing of sidewalls below 0.4 E-877.0
B metres : ' : 3
i Ea760|
- E 8150
Y 7 1N S S St N i ;
i : E—Sn.o
- 5—372.0

. . LOGGED BY:.JC COMPLETION DEPTH: 4.0 m
UMA Engineering Lid. REVIEWED BY: LF COMPLETE: 00/70/98
' Page 1 of 1

Winnipeg. Manitoba

Fig. No:



=

' Winnipeg, Manitoba Fig. No:
11730 Gk G, ] 3

PROJECT: PINE RIDGE GRAVEL PIT EXCAVATED BY: Chabet Enterprises Lid. TEST PIT NO:  TP-16
CLIENT: CITY OF WINNIPEG BACKHOE: Track Mounted Cot 20D | PROJECT NO: 0265-323-01-02
PROJECT ENGINEER: LB 1 ELEVATION: 285.08 {m) -
SAMPLE TYPE  [Jfcomrosie [/]sHewsy e XDISTURBED (=no Recovery [ [[Jeome BarmeL [ [IWIRE UNE-TYPE
— » o &=
E|E Soil =z g
=l = = o
o ' s . é B Lo
= |3 Description 32 x|
| 00 12 SAND ~fine grained, trace gravel E
- a0 —compact, moist E 500
B R B B z—sea.o
L |- GRAVEL AND SAND —trace cobbles 2
- [ —well graded E-857.0
L o o 10 5 3
10 [a® maximum size tuem T U WUV OOV RO U SO SVUNE SUDUE ORGSO -
- '1'i —water table ot 0.6 metres 5
" 4 —sloughing of sidewall material 2—866'0
- / \ below 0.6 metres E
) / CLAY —grey SR O WO OO SO S B £-865.0).
i / —firm, moist to wet A 2
- % ~high plasticity E 8540
20 Z BT T A O W S
- Z i—asw :
: ;
— 3.0 é :_:—559.0
I Z —Bsso
] é E-558.0
I / = 5570
a0 / ;
[ Z a0
- é FSRUR RS- SRR N COUOH SOVOTN NSRS ST SOSTAN S 5—555,0
i END OF TESTPIT AT 4.6 METRES IN CLAY : E
5 —water table at 0.6 metres E 8540
- ~sloughing of sidewalls from 0.6 E
— 3.0 metres to 1.2 metres o B S -5-*853
i E 520
N 5—851.0
' : : LOGGED BY: JC COMPLETION DEPTH: 4.6 m
UMA Engineering Ltd. REVIEWED BY: LF COMPLETE: 09/10/98
Page 1 of 1




PROJECT: PINE RIDGE GRAVEL PIT . EXCAVATED BY: Chﬁbot Enterprises Ltd. TEST PTNO: TP-17
CLIENT: CITY OF WINNIPEG BACKHOE: Track Mounted Cat 200 * | PROJECT NO: 0265-323-01-02
PROJECT ENGINEER: LB ' : ELEVATION: 265.17 {m)
SAMPLE TYPE  [Jfconposnte [seer wge  DJoswreed w0 RecoviRy  [[[lcore earreL [ TJwiRe e-TvPE
—~ . <o et
EIE Soil F| = s
& |2 Description =E 5
S |3 : p _ = '-é-'
[ 00 [ SAND —fine to medium grained, trace gravel = 8700
- : —moist ' £
I o E-869.0
[0 é—ssm
: E-as60|
i // ; CLAY —grey ' -
- / ~firm, moist to wet =
[ % - ~high p[usfticity o E-864.0
20 % —seepage into the pit at 1.5 metres =
_ % 8630
: Z REEEN
: é : ' —-3510
:..3_0 é ........ S 5—86[),0
I g _ | 2—-3,59.0
I é ;—asa.o
'_4,_0 % .............................. :—857.0
X é | E-es60
: Z ...... »
A 7. 5—-3540
[ s END OF TESTPIT AT 48 METRES N CLAY | | i =
L " —seepage ot 1.5 metres 3
- ~no sloughing 8530
[ ﬁ ..... .;.552.0
! %—351.0
g . LOGGED BY:'JC COMPLETION DEPTH: 4.9 m
- UMA Engineering Ltd. REVIEWED Y: LF COMPLETE: 06/10/98
'" ¥innipeg. Manitoba Fig. No: Page 1 of |




. | PROJECT: PINE RIDGE GRAVEL PIT EXCAVATED BY: Chabot Enterprises Lid. TEST PIT NO: . TP-18
CLIENT: CITY OF WINNIPEG BACKHOE: Track Mounted Cat 200 PROJECT NO: 0265-323-01-02
PROJECT ENGINEER: 1B _ ELEVATION: 269.85 (m)
SAMPLE TYPE  [Jljcovrosie [/]sHeEwey B <] DISTURBED o recover []f Jeore BarreL [ ] JwiRe Line-pE
— Led —~——
o~ [en] Y [w il L] 5
E|Z Soil e .8
= |2 s == =
| =
e Description 3z Z
[ 00 PEAT —sandy, trace roctlets, trace gravel 3 '
F g brown 4840
3 ‘ ~fogse, dry S 3
| [:::] SAND —fine groined, trace silt, gravel and R T I A 3
B cobbles _ 5—-883.0
- —light brown, compact, dry 2
i —maximum size 10cm =-882.0
L 1.0 .. ......... E
- E-881.0
l o
| §~579.o'
:2_0 _ ............... , ....... E—-B?B.D
:. | . t HE 5—875.0
- —grave! content increases below £ _
‘._3.[) 2.7 metres * JUS JYRTRINE PTOPIE PV PR e ;"‘“875-0
[ E 5740
i 6750
A 6720
— 4.0 3
] = 8710
[ B - b 8709
[ END OF TESTPIT AT 4.6 METRES IN SAND 3
B ~—no seepage or sloughing . 269.0
| 50 3
- E-885.0
B E—-aam
i E—ssa.o |
: . : LOGGED BY: JC COMPLETION DEPTH: 4.6 m
UMA Engineering Ltd. REVIEWED BY: LF COMPLETE: 09/10/38
Winnipeg, Manitoba Fig. No: Page 1 of 1

98712701 00, (FREVER)




PROJECT: PINE RIDGE GRAVEL PIT

EXCAVATED BY: Chabot Enterprises Ltd.

TEST PIT NO: P19

CLIENT: CITY OF WINNIPEG

BACKHOE: Track Mounted Cat 200

{ PROJECT NO: 0265-323-01-02

"| PROJECT ENGINEER: LB

ELEVATION: 261.89 (m)

|/|SHELBY TUBE

SAMPLE TYPE  [llcowposie

DEPTH(m)
SOIL SYMBOL

Soil

Description

TXIDSTRBED  [gNO REGOVERY  [LJCORE BARREL | JJWIRE LINE-TYPE

SAMPLE TYPE

SAMPLE NO

ELEVATION(ft)

]
o

-and gravel
—moist, dense

1 T T 1} ¥ 1 ] T i | ] T 1 ] ] ] T T ]
—
(=]

|
h
=3

 BAELUNL I
Lo
(=]

LESNLINE S I D M B T |

|
o
o

1 L] T L) L) ¥ ¥ 1 Ll

1
&n
o

~maximum size 4cm

SAND —Tine %o medium grained, race sit

¥ T t 1 t 1 i T ¥

g
[=]

“[END OF TESTPTT AT 5.0 METRES TN SAND
—no seepage or sloughing

&
o
=

&
>

llIIIIIIIIIIIIICIIIIIIIII'FIIIII
i
e
[

iéj
<

Jllllllll

e
o
[+

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

IIIIIIIIII:%III:IIIIH.

i

t£llllllll|llllll
5§
(=] =]

IIIIIIIHI

2
b=
=

848.0

3
L=

-
=
=i
E
-
=

IIIIIllll.lllllgfllllllllé:lll.llllli;élllllll%ll.lHﬂglllllﬂg
=2 (= =) o < o

<a
S
<

UMA Engineering Ltd. R

COMPLETION DEPTR: 5.0 m

COMPLETE: 09/10/38

|Fig.-No:

Page 1 of 1

o Winnipeg, Manitoba
[T.YEN] 50 . .




PROJECT: PINE RIDGE GRAVEL PIT EXCAVATED BY: Chabot Enterprises Lid. TEST AT NO: TP—20

CLIENT: CITY OF WINNIPEG ‘ ‘ BACKHOE: Track Mounted Cat 200 PRQJECT NO: 0265-323-01-02
PROJECT ENGINEER: LB _ ' ELEVATION: 270.38 (m)
saMPLE TYPE  lfcowrosme [sveey uE DX oistureen Ewo recovery  []Jcore BaRREL . | JJWIRE LINE-TYPE
—_ . o © 5
E2 ~ Soil = Z
3|2 Descript] 52 g
L=
5|5 €SCription % = ?_,
| 08 120 SAND —silty, some peqt PR
S 5% ~light brown, loose, dry P E
I [ SAND —medium grained, trace gravel i 8860
[ ' —maximpm size 4em b b e A
I —dry to maist i 2—685.0
[ SILT ~light brown, dry E
[ 10 1 E—B&LO
K E 830
N =2 SAND —medium grained, trace grovel i S =
: . —.qulmum.size em b e 5—8320
[ —dry to maist E 3
I | E 8810
- 2.0 E
- SILT —clayey, trace sand =-880.0
i —dry, stiff, some oxidotion staing E
i E&m.0(
i E 5750
[ 30 E
I =-877.0
i 2
. E-676.0
: .
;4,0_ E—im.o
- o[ SAND AND GRAVEL —maximum size 13cm . =730
‘A ; P E
I _ N _ R s s s s s 3
i END OF TESTPIT AT 4.6 METRES IN SAND AND I S E-8720
[ GRAVEL - | -
- ~ho seepage or sloughing E-871.0
— 50 T I T Svevsropaerns ¢' .é X
- ' 5—570.0
= eranage ;_859.0
r E 858.0
' : : : LOGGED BY: JC COMPLETION DEPTH: 4.6 m
- UMA Engineering lLitd. REVIEWED BY: LF COMPLETE: 09/10/98
: Page 1 of 1

EE— Winnipeg. Manitoba _ Fig. No:
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=

' Winnipeg, Manitoba
88/11/30 0£:59PM (P . ]

PRGJECT: PINE RIDGE GRAVEL PIT EXCAVATED BY: Chabot Enterprises Ltd. TESTPT NO:  TP~21
CLIENT: CITY OF WINNIPEG BACKHOE: Track Meunted Caot 200 PROJECT NO: 0265-323-01-02
PROJECT ENGINEER: LB . , . ELEVATION: 269.47 {m)
SAMPLE TYPE - [ composTe [/IsHewey Tee D<]pISTURBED Fno recovery  [[[Jeore BRRe. [ JfIWIRE LINE-TYPE
i Lad ' ' —
~~ o . oo £
E |2 Soil =l = =
T | = N = o
3|2 Descripti = E :
| =
22 escription 2|z G
| 00 [ &] PEAT —sandy, some gravel, trace rooflets E-504T
- =91 —dark brown, dry E
[ e E-883.0
[ [;-**| SAND AND GRAVEL —trace cobbies and
i o boulders 3 .
- A —well graded 882:
[ [ -maximum cobble size 10cm 2
RTIAN —maximum boulder size 38cm =-881.0
L7 e ~moist
S 8800
- . -‘ E
K A : E
_ :i:;. —reduction in coarse fraction from =6790
L 1.9 metres to 2.7 metres 3
[ =-8780
—20 [ 4 E
[ e = 8770
L . g
L et 1 S5 - SR - 7 )
L o R S T R =
R ."." E
- :;:, E-875.0
B 'k -
— 3.0 \ ’ [FFUOS SRR PN SOV SURYRE IO YRR S S S E
A E-874.0
B e VI E.
- A 5
A i : E-6730
A o R e :
X A3 E
S =872,
- =
[ a0 Yo L : 3
- 4D o JUUPO SURPPURE JOPRONE SPSOROE. SOOI . E....;_1;,'1.,3
s 3
- 4" ~
| o E-8700
i N 3
i e o 3
i END OF TESTPIT AT 4.6 METRES IN SAND AND E-8690
i GRAVEL ‘ g
- ~ho seepage or sloughing E_gs8
L~ 5.0 ; ST e E
. 5—86?.0
- ;ass.o
: . B o550
' : : : - |LOGGED BY:+dC COMPLETION DEPTH; 4.8 m
UMA Engineering Ltd. REVIEWED BY: IF COMPLETE: 03/10/98
Fig. No: Page 1 of 1




PROJECT: PINE RIDGE GRAVEL PIT

o

EXCAVATED BY: Chabot Enterprises Lid. |TEST AT NO: TP=22
CLIENT: CITY OF WINNIPEG BACKHOE: Track Mounted Cat 200 PROJECT NO: 0265-323~01--02
PROJECT ENGINEER: LB * ' ELEVATION: 269.66 (m)
SaMPLE TYyPE  [lconposTE [/JsHELBY TUBE DX DISTURBED Evo recovery  [[TJcore earreL . [ Iwire une-TvPE
1 (18] -
—_ O . o.| © =
E|2 Soil == =
k|2 Descripti E :
b |
5 |5 - pescripuon % S| g
00 __ PEAT -sandy, trace gravel, trace rootlets . E
- el —dark brown, loose, moist E_881.0
X T SAND —medium fo coarse grained, frace 'E-aas.o
i fine to medium gravel, trace .
i boulders E
- ~loose, moist é—saz.o
—18 - —maximum size 28cm e 3
[ 81
: T NUIURE SPTY, SR S S, ...E—BED'D
[ 1 8790
-_20 ............. ,. E— —_—
: = 5170
] E 5760
T = N [ S W %ms.’o
- [ZZJCLAY —sandy, some sit =
[ / ~mottled light and dark brown E_ 5740
B / —firm, moist, low plasticity :
[ / E-8730
: f E oo
—_4_0 % .......... é |
- 7 E-871.0
- END OF TESTPIT AT 4.3 METRES IN CLAY ;
| —no seepage or sloughing - ; 8700
i = 550,
5.0 S cENNONE SOVUURNR SIONN PRSI FUNPURN PN ;
i E-865.0
i : 5—-867.0
- E—aﬁﬁ.i}
: . . LOGGED BY: JC COMPLETION DEPTH: 4.3 m
-~ UMA Engineering Ltd. REVIEWED BY: [F COMPLETE: 09711/98
- Winnipeg. Manitoba Fig. No:
98,/11/30 DESSPY PNERDG

Page 1 of 1

ol




PROJECT: PINE RIDGE GRAVEL PIT EXCAVATED BY: Chabot Enterprises Lid. TEST PITNO:  TP-23
CUENT: CITY OF WINNIPEG BACKHOE: Track Mounted Cat 200 PROJECT NO: 0265-323-01-02
PROJECT ENGINEER: LB ' ' _ ELEVATION: 269.15 (m)
SAMPLE TYPE  JJfjcomPosite [JsHewsy wee  [XoiSTuRBED @NO RECOVERY [[DCORE BARREL - [ﬂmRE LINE-TYPE
e ' . : L —

—_ | 3 o 5

E|2 Soil 2 Z

|7 . E 2

- =

53 Description =3 5
B __ PEAT ~sandy, some gravel, trace = 883.0
S oy cobbles and rootlets 3
- =Y -loose, dry =-882.0
- o] —-maximum grain size 8cm 3
e R e
- 4 SAND —medium grained, trace gravel 3
0 —gravel size 1 to 4cm E-860.0
L —moist :
i E-879.0
N E-armo
[ E 5770
_2..0 ‘: ----- ;
[ 8760
[ | 1
- -becoming wet and compoct below e 8150
i - 2.4 metres : E E
K ~incregse in gravel content below 2.4 E-8740
T metres: E
20 Srvserisdens H O AU OISR SO E
B E-873.0
I E 8720
I E 8710
40 SILT -sandy, trace to some clay B e . o """ Eusmo
i —wet, high plasticity P L E
N -859.0
[ END OF TESTPIT AT 4.6 METRES IN SILT | ;—aﬁs.o
i ~No seepage E
. - —sloughing at 4.8 metres 8670
- 5.0 e R R Al SEt i ; . .
: s
I 1 [ A N SUUUONNS QOO SR SR SO - SO S E_BGED
5 3—864.0
| 6.0 - P I A I A -

: : 1] LOGCED BY:/JC COMPLETION DEPTH: 4.6 m
UMA Engineering Ltd. . REVIEWED BY: IF COMPLETE: 00/11/98

: . : Winnipeg, Maniteba - Fig. No: ; ‘ Page 1 of 1




PROJECT: PINE RIDGE GRAVEL PIT " 1EXCAVATED BY: Chabot Enterprises Lid. TEST PIT NO:  TP=24
CLIENT: CITY OF WINNIPEG | BACKHOE: Track Mounted Cot 200 PROJECT NO: 0265-323-01-02
| PROJECT ENGINEER: LB j _ ELEVATION: 268.903 (m) .
{SaMPLE TYPE  [JifcomposnE [/|sHewey e X 0ISTURBED no recovery [ Jeore BaRReL [ JJwiRe UNE-TYPE

Soil
Description

DEPTH(m)
SOIL SYMBOL
SAMPLE TYPE

SAMPLE NO
ELEVATION(ft)

8
o

00 | o] PEAT —sandy, trace gravel, trace rootlets
=o' —lgase, dry

LLLLERERLS

8
o

222k SAND —some qravel, trace cobbles
—moist, well graded
—maximum size 10cm
—sloughing below 0.4 metres

2
=4
[=)

[
—
=)

TIT 7Tt

E678.0

TITTTTIT

—877.0

T { LI ] 3 1 1 LIDE

8160

lIlI||ll||

|
g

875.0

IIII[II||I|

8740

L] + T L] T L] 1 ¥ L]

873.0

I
ol
o

£72.0

Illlilllllllllllllllllllllll

l;&;
—_
o

870.0

1 T 1 ] Ll ] T [ 1

Illlllll!llllllllll

Fin
o

END OF TESTPIT AT 4.0 METRES IN SAND ........ ....... 855.0
—no seepage

—sgloughing below 0.4 metres

8.0

i ] + T T 3 1 T L3 I
|l|lllllll|ll
2
£ >
<

P!
o
e

|
o
=1

l||||||||

zglnnn
g g
-] =

1 T 1 T T T T T T

AL LALLLALY
A
e
=

g
[=]

, T TOGCED BY. JC ——TORFETON DEFT 40
UMA Engineering Ltd. © REVEWED BY: [F “[COMPLETE: 05/11796

. ' Winnipeg, Manitoba : Fig. No: Page 1 of 1
G/T1/ 30 GFZ00H (PRERIDG] 1mpeg _ . N ) .




PROJECT: PINE RIDGE GRAVEL PIT - | EXCAVATED BY: Chabot Enterprises Lid. TEST PITNO:  TP-25
CLIENT: CITY OF WINNIPEG : ' BACKHOE: Track Mounted Cot 200 - | PROJECT NQ: 0285-323-01-02
PROJECT ENGINEER: LB ‘ : ‘ ELEVATION: 269.506 (m) -
SamPLE TYPE  [licoupoSITE /JsHeLeY TuBE - [X]DISTURBED Fwo recovery  [[[Jcore Berre. [l IwiRe unNE-TyPe

-~ |2 . &l o =
E | Soll = Z
= | % S o =
o | : . o % =
=l Description =E z
w wo L
L 00 =2/ pPAT —sandy, trace gravel, trace rootlets E-884.0
- | —dark brown to black, dry -
K [t =883
- 224 SAND —medium to coarse grained, gravelly, 5“352_-0 _'
i ~ trace cobbles _ : { A E
10 ~well graded, moist R U T UL SR U WG OO S E 8810
- -maximum size 10cm A E
i —sloughing below 0.6 metres 5—8800
- .................. oo
[ = o760
[ 50 O e e S 3
= 1 ....... {é ------- ‘:_:-:—875.0
i 5—575.0
— 3.0 2
- E-874.0
e 6730
- 5—872.0
:_4_9 veasesfoannans ranrunnd -‘5_3?1-0
i END OF TESTPIT AT 4.3 METRES IN SAND _ _ P 5-870.0
N -no seepuge : SRR S S o E
- -sloughing below 0.6 metres Pt E 8500
[ co i—_ssa.o
i 4570
A5 T A A O 3660
: 80 I N Poi ;—5’55.0
' . : | [0GGED BY: JC — JCOMPLETION DEPIHE: 43 m_
UMA Englneer]ng Ltd ' REVIEWED BY: LF - COMPLETE: 09/11/98
: ~_Page 1 of 1

Winnipeg, Manitoba Fig. No:
55711730 GoeH PRy LNMmpeg. X _




PROJECT: PINE RIDGE GRAVEL PIT EXCAVATED BY: Chabot Enterprises Lid. TEST PIT NO:_ TP-286 _
CLIENT: CITY OF WINNIPEG ‘ BACKHOE: Track Mounted Cat 200 - | PROJECT NO: 0265-323-01-02
PROJECT ENGINEER: LB _ ' ELEVATION: 267.997 (m)
SAMPLE TYPE  [llcowrosie JsHetey Tuge  DX(DISTURBED w0 Recovery ][ Joore BaRreL [ IwiRe une-vpe
) Lul s
—_~ o . L) &,
E |2 Soil e = =
T | Ly o =
o D it e =
1 .
515 esCriplion % = g
[ 00 _,_ PEAT —sandy, trace gravel, trace rootlets £-879.0
s el ~loose, dry
I b - E-878.0
- 3\::" GRAVEL AND SAND —trace cobbles 2
- iR —maximum size 20cm E
- 6770
i LA 3
S S, E
—10 | %1 8780
- % . =
- . % g
- [ 8750
4. " . C
I A
B q", 8740
" g.4 E
.-, E
[ [ E 8730
:_.?_0 ‘: | | O SO ST RO SO E
S :g:; —~well graded below 2.1 metres _ 1 8720
- i::; :
AME =-871.0
- Ltk 2
L L E
LA E-570.0
3 L b 5
— 3.0 *‘ SO JOS E
T e - E-e890
I A E
L. Q. g
e E-868.0
NE =
- “.. E
F 4] 8670
A E
40 574 CLAY —silt seams 8660
[ % ~brown with grey mottling. E
i / -—firm: l_norst, low to medium E a0
e | B
i % f—as&.o
R ZZ - -
5o END OF TESTPIT AT 49 METRES IN CL&Y | | ldidnd 8630
- —no seepoge or sloughing E
I | =-g2.0|
I 3510
: ) ' : P A N A E—BGUD
— . , : _ [GGGED BY: JC T TCOMPLETION DEPT: #9 m
- UMA Engineering Ltd. REVIEWED BY: [F COMPLETE: 09/11/98

. ‘ Vinnipeg, Manitoba -+ [Fig. No: ' Page 1 of
. 9811730 050008 . .




PROJECT: PINE RIDGE GRAVEL PIT

EXCAVATED BY: Chabot Enterprises Ltd.

TEST PIT NO:

1P=27

CLIENT: CITY OF WINNIPEG

BACKHOE: Track Mounted Cot 200 -

PROJECT NO: 0265-323~01-02

PROJECT ENGINEER: LB

ELEVATION: 267.156 (m} -

SAMPLE TYPE  [llcowposiTe [/]sHELBY TUBE  [X]DISTURBED Fvo rRecovery  [J[Jcore BarreL [ IWiRE LNE~TYPE
== . wlo| =)
E2 Soil |72 z
= |5 T S =
= = ==
2 |8 | Description 2 )
[ 00 ] PEAT -sandy, trace gravel, trace 3
SN rootlets - 8760
3 mxl  —black
| |un]  -lecse dry | S R O R .1
[ |¢ | GRAVEL AND SAND —trace cobbles and " P
- [ boulders ; b
[0 I.-4 -loose, well graded, dry i 3
T ~maximum 8ize 25cm 1 v Earso
R .!. é -
L 6720
A SAND —fine grained, trace gravel 2_871‘0
| ~loose, dry to moist =
T | U ........ =-870.0
A E 8590
- : 'E;ssa.o
: = 5570
_5_0 “ .......-.......-‘i. ........................ é
: ?865.0
: ................................................... E IRRRTTCT- TYRECEL ST H] 5_855-0
BT P N WS WO WO SRS S - £
- E-B63.0
: 20
- TEND OF TESTPIT AT 4.6 METRES IN SAND
B —nha seepage or sloughing ;—861.0
:— 5.0 ‘ ?850.0
I 500
: Esse0
| 60 ' L Eag
: : LOGGED BY:«C - COMPLETION DEPTH: 4.6 m
UMA .qulneermg Ltd. REVEWED BY: LF COMPLETE: 03/11/98
Winnipeg, Manitoha Fig. No: - Page 1 of 1

71730 Ol (PG




PROJECT: PINE RIDGE GRAVEL PIT EXCAVATED BY: Chabot Enterprises Lid. TEST PIT NO:  TP-28. -
CLIENT: CITY OF WINNIPEG | BACKHOE: Track Mounted Cat 200 PROJECT NO: 0265-323-01-02
PROJECT ENGINEER: LB - ELEVATION: 272.053 (m)

SAMPLE TYPE  JEICOMPOSTE [ /]SHELBY TUBE  [|DISTURBED E=jvo recovery  [[[Jcore BarreL [ J[]wiRe UNE-TYPE

-3 o = =
E |E Soil == =
——r = L 5
& |2 Description SE s
S p ~ =| &5 =
i By <« PEAT —sandy, trace gravel, trace E
- el rootiets ' E-892.0
i =y ~black 3
) e -loose, dy b foid .....5—591_0
. % BOULDERS AND COBBLES —some sand and gravel c-8a0.0
1.0 K -wellgraded i, e =
- re —-maximum boulder size 46cm E-839.0
I N OO OO O o nun =835
L (y%)( ) é
| (X% -size decreasing gradually with depth 5570
- XX to a maximum of 15em at 2.1 metres E
L [E5d SAND —trace gravel :
1 —-maximum size 4cm 5—335,0
i E B340

8
3]
o

[
)
a

&
o

IIIIIIII.Illl.lIIlllllllllllll'llillllllll
2
~
¥

g
(=S

L) T T i 13 ¥ i ) [

LLLRRELE]

I
Fd
o

-—-879.0

878.0

l|lllll]1llililll

END OF TESTPIT AT 4.6 METRES IN SA.ND
-na seepage or sloughing

&
=~
by
=]

I
o)
=)

876.0

873.0

.||I||l|}lllllllll

&
=
:F-
0

L L) 1] L] ) ¥ 3 L] t

LEERLALL)

8730

g
=3

) : ' LOGCED BY: /¢ ~——VFLETION TEFTT 46
UMA Engineering Ltd. REVIEWED BY: LF " |COMPLETE: 09/11/98

: Yinnipeg. Manitcba - Fig. No: Page 1 of 1
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PROJECT: PINE RIDGE GRAVEL PIT- | EXCAVATED BY:.Chabot Enterprises Lid. TEST PIT NO:  TP—29
CLIENT: CITY OF WINNIPEG : BACKHOE: Track Mounted Cat 200 : PROJECT NG: 0265-323-01-02
PROJECT ENGINEER: LB - ELEVATION: 269.71 {m)

SAMPLE TYPE  [ijcomposTE [shewsy 1oBE  DXIDISTURBED [=no Recovery  [[[Jcore BaRreL [ JWIRE LINE-TYPE

E|g Soil =3 =
£ |5 ik 5 £
e

= |5 Description B g
|00 [T PEAT —sandy, grovelly 3
- el  —loose, d 3
| o4 | i _ =-884.0
i .¥. 1| GRAVEL AND SAND —trace cobbles € E
i P —well ‘grcded,_ dry ' E 5850
N ~maximum size 13cm £
= -.-‘ . . g E - B
RS 20
—10 4. ; E
ek N E
i q‘ E-861.0)
B 4. 3
i e 00
(b £ I : =870.0
- 2] SAND —medium to coarse grained, gravelly, E
20 trace cobbles i s S T S S S
i —well graded, moist : 8780
| —maximum size 13cm E -
[ » 5770
:' : ' 5—575.0
:—-'3.0 ....... 5'575"
[ )
i £-B74.0
I E 8750
‘_4_.0 CCTETES SPPERPP- T PPRR PRI FOPIIPS FRNSIRY TV, S ?872'0 .
I E 4710
- b i : - E 5700
[ END OF TESTPIT AT 4.6 METRES IN SAND 3
3 -no seepage or sloughing 3 w00
Lso | | e -
I E-680
I A E 6570
. = 5660

: . : : LOGGED BY: JC COMPLETION DEPTH: 4.6 m
UMA Engineering Ltd. REVIEWED BY: L — |COMPLETE: 08/11/98

' M' . Winnipeg, Manitoba Fig. No: " Page 1 of 1




PROJECT: PINE RIDGE GRAVEL PIT EXCAVATED BY: Chabot Enterprises tid. TEST PIT NO:  TP-=30
CLIENT: CITY OF WINNIPEG BACKHOE: Track Mounted Cat 200 PROJECT NO: 0269-323-01-02
PROJECT ENGINEER: LB i ' ELEVATION: 289.5 (m)
SAMPLE TYPE  [Rcowposme [ 7JsHELsY TuBE  DXDISTURBED FSNO RECOVERY  [[[JCORE BARREL | ] JWIRE LINE=TYPE

— + o|e E‘

El2 Soil =l =

I | 5= L Q

g | R 5 g =

- :

=18 Description 3z &
| 00 FPEAT —sand, trace grave! and rootlets F-834.0
- ~dark brown, loose, dry . E
i SAND —medium to coarse grained, some E—aa.':o
- gravel, trace cobbles E
i ~moist . 3
- —maximum size 8cm 8820
B —sloughing below 3cm
1.0 G TRV VOO SV S E-881.0
I E-830.0
i E-879.0
I E 78,0
20 ; 1
- 5—877.0
! 1 E—evs.o
- E 750
— 30
- E-674.0
; IR 0 0 730
i 5—372.0
-_4_0 ............... ;—-871.0
i E—B?D.O
[ E 8690
[ .o | |END OF TESTPIT AT 4.9 METRES IN SAND Fresso
| ~ ~no seepage - '
- —sloughing below 3cm E 5570
X A N S I T R A E—sas.o
K _ . : E_g65.0

6.0 : H H H : N H E

: : ’ _ LOGGED BY: JC COMPLETION DEPTH: 49 m
- UMA Engineering Ltd_- REVEEWED BY: [F COMPLETE: 03/11/98
. Fig. No: Page 1 of 1

Winnipeg. Manitcba
N 4:55PM .




PROJECT: PINE RIDGE GRAVEL PIT

DRILLED BY: Friesen Drillers Ltd.

TEST HOLE NO: TH—1

CLENT: CITY OF WINNIPEG

| DRILLTYPE: TH 50 Cyclone Rig

- | PROJECT NQ: 0265-323-Q1-02

PROJECT ENGINEER: LB

DRILL SIZE: 152 mm tricone bit

ELEVATION: 261.21 (m)

Dlosnmeen~ Ewo recoviry  [[[Jcore prReL [ [JWIRE LINE-TYPE

SAMPLE TYPE  |JcRaB SAWPLE [ /JSHELBY TUBE

E g Soil e 2
= |< . . : o =
SR Description =2 =
- 90 | % GRAVEL —some sand E O
—10 14 —qap graded 0.25¢m to 1.5cm == 1 [ _;_50
Ty —rounded, maximum size 3em b | feedeede bbb o 3
A —maoximum anguler size 4cm - 3
P —-B0% limestone, 40% granite E- 100
o , E
“a = - 150
" =< E 200
-4 E
" = £ 250
h 3
7] SAND —qravelly -?30'0
- —rounded, maximum size Scm - E 50
_ ' = = 100
—15¢m gravel seams below 12.2 metres E
' =] E- 450
= E—su,o
CLAY —stiff £
=< E-55.0
=221 SAND —~medium grained, trace gravel == 3 0.0
~loose - :
-sharp angular grains = £ g5
= 5—70.0
= E-150
= E- §0.0
= -;5-&5.0
E
2z 0 U O SO U SO VOO AOOUOE O SN E-90.0
(=< RN R é...gs_n
: E-to0
- 31.0 END OF TESTHOLE AT 30.5 METRES IN SAND .
320 | E-1050]
30| | ] ek,
- E-1100
- 34.0 _ -
: 35-0 . . . H I -é', ; -'E.--u-u
: : LOGGED BY: JC COMPLETION DEPTH: 30.5 m
- UMA Engineering Ltd. REVIEWED BY: [F [COMPLETE: 05/15/38 _
) Fig. No: Pege 1 of {

Winnipeg, Manitoba
43/1 QZ10PK .




PROJECT: PINE RIDGE GRAVEL PIT | DRILLED BY: Friesen Driflers Ltd. TEST HOLE NO: TH-2

CLIENT: CITY OF WINNIPEG DRILL TYPE: TH 50 Cyclane Rig : | PROJECT NO: 0265-323-01-02
PROJECT ENGINEER: LB : , DRILL SIZE: 152 mm tricone bit ' ELEVATION: 273.62 (m)
SAWPLE YPE R savple  [/]sHey use  [XDISTURBED Evo recovery  [[1JooRe BaRREL [ [IWRE LNE-TYPE
P e N ol —
E12 Soil =k 2
T |5 o X
= _Uj D .- s DL:I__ % E:
Lud = Lul
=RE Description B 2
E [4X1] .‘- :Q SAND AND GRAVEL _ﬁne g!’(l‘fel Qﬂd coarse . ..._ ........ RN - i i ._ ........ ; ; 0o
10 15 sand _ : =l 1 ; N E
- 4. =
20 [."1a —rounded _ : - VPO SO VU VCO MO SO S oo
E ~-maximum size Scm sl 2 Lo e dee E- 101
A | ,
: .;.; SAND —trace gravel - - i ‘-5—15'0
E 50 s —maximum size 2em g LT “E pap
- 4| GRAVEL —sandy £
“ —roun.ded, irf.:‘|ce angulor <zl 5 [ E 250
A —maximum size dem - E
.3 -60% limestone, 407% granite =] 6 | _ 00
=7 | £ 30
== 8 """"""" E—am
e o ot e s E o
| e .....
~cobble greater than 15cm diemeter -
encountered at 16 metres =1
= 12 [
SAND —gravelly - 13 - T
~well graded : :
—rounded, trace to some angular
© _maxmum ongular size 2em | PRI
== N L8 SO SOV SUSN SOV WUOPON SORION SR Rt N
- 260 (TSI L —sandy B - - -
270 —fight brown : . ] 1 :
F-28.0
290 (" TERD OF TESTHOLE AT 29.0 WETRES IN SILT
;‘30.0 T
3101
F-32.0
F 330
340 |
C 350 - P
) . ' LOGGED BY: JC '
UMA Engineering Ltd. REVIEWED BY: LF COMPLETE: 09/15/98
- Winnipeg, Manitoba . Fig. No: Page 1 of 1

B UZ10PR (P



PROJECT: PINE RIDGE GRAVEL PIT

DRILLED BY: Friesen Drillers Ltd.

TEST HOLE NO: TH-3

CLIENT: CITY OF WINNIPEG .

DRILL TYPE: 1250 Failing Rig

PROJECT NO: 0265-323-01-02

PROJECT ENGINEER: LB

DRILL SIZE: 152 mm tricone bit

ELEVATION: 269.62 (m)

SMPLE TYPE  [lfsws sawpe [wmsyTuse DXIOSTURBED - FINO RECOVERY  [[| JOORE BARREL- [ JWIRE LINE-TYPE
- ' ' i '
— O . oo —
E|E Soil = E
z 5 o | =
& 3 D . . ] to i % EG
=13 Description =k S
22 SAND —trace gravel N Ebo
~rounded, trace angular e L T TN SO S T S
~maximum size 3em P L
i -50% limestone, 50% granite -
LAY /
.*A1 SAND AND GRAVEL —rounded =
—maximum size 2cm I
___—B0% limestone, 40Z granite =
SAND —trace gravel
7 =
—increase in density ond finer sand =
at 8.8 metres
==
—cobble of >10em at 11.3 metres ! ;
E —cobble of >10cm at 11.9 metres i
130 SILT TILL —sandy, trace cly -
140 —light brown
— 15.0
E 6o END OF TESTHOLE AT 15.2 METRES IN SILT
E TiLlL
—17.0
— 180
- 19.0
— 200
— 210
— 220
F- 230
=240 |
25,0
260
270
- 280
- 300
E 310
T e
111 S Y O S O OO S S0
:_34‘0 R A O E 110.0
£ 35‘0 . ) Sl b feeeedimnndiaada 4 i ' : § :
: . 1.OGGED BY: JC COMPLETION DEPTH; 15.2 m
UMA ‘EI}glneerl.ng Ltd. REVIEWED BY: LF COMPLETE: 08/16/98
I Winnipeg. Manitoba Fig. Ne: -

Page 1 of 1




| PROJECT: PINE RIDGE GRAVEL PIT DRILLED BY: Friesen Drillers Ltd. TEST HOLE NO: TH—4
CLIENT: CITY OF WINNIPEG - DRILL TYPE: 1250 Fuiling Rig PROJECT NO: 0265-323-01-02
PROJECT ENGINEER: LB | DRILL SIZE: 152 mm tricone bit ELEVATION: 270.484 (m)
SAMPLE TYPE  [llor sawee [ shewsr et DXoisTureep E=ho Recovery ({1 Jcore BaRREL [T IWIRE LiNE~TYPE
— . i)
— ] 2 . BE== _O —
E|2 Soil =k g
T[> : | =
=12 eseripti SF g
8 |= Description ik 2
N : . =
SAND —trace gravel £
—tounded == 1 E.50
—maximum size 2.5¢cm
~B0% limestone, '_JrD% gromte ==l 2 ;_ 100
== 3 150
=
=
b
.4 GRAVEL —sandy =]
| - —well groded
—rounded, some angular ==
—maximum rounded gize Zem '
—maximurm angular size cm P
—maximur s_ize 4cm below. 13.7 metres
' =]
==
: 4. =
E 100 4. :
E 200 SILT TILL —sandy, trace clay P
E ~light brown
—21.0 - ==
220
- 230 ' ' ' =
- END OF TESTHOLE AT 23.2 METRES IN SILT
— 240 -
- TIL _
- 25.0
- 26.0
:—27.0 E- 90.0
:—28.0 ....... ;
- 200 E 950
300 - E
2 E-100.0
- 31.0
3—32.0 ...... E 1050
3_33‘0 ......... _E—
=S T 1N N N et S .-. ; 1100
__34‘0 (R SR pR— .......f:... : E
o R I o o - R -
. s ' LOGGED BY: JC COMPLETION DEPTH: 23.2 m
- UMA Engineering Lid. REVIEWED BY: LF COMPLEIE: 09/16/98
' ____¥Winnipeg, Manitcba Fig. No: Paqe 1 of 1
98711730 BZ10PH :




PRGJECT: PINE RIDGE GRAVEL PIT

DRILLED BY: Friesen Drillers L.

TEST HOLE NO: TH—S

CLIENT: CITY OF WINNIPEG

DRILL TYPE: 1250 Failing Rig -

- | PROJECT NO: 0265-323-01-02

PROJECT ENGINEER: 1B

DRILL SIZE; 152 mm tricone bit

ELEVATION: 258.23 (m)

SAMPLE TYPE JJJGRAB SAMPLE [ /]SHELBY TUBE  DXJDISTURBED

~Soil
Description

DEPTH(m
SOIL SYMBOL

SN0 RECOVERY ][ JCORE BARREL | ]| IWIRE LINE-TYPE

SAMPLE TYPE

SAMPLE NO

~ DEPTH(ft)

C 00 1T SAND ~trace gravel
-lpose

—well graded
—rounded
—maximum size fcm

CLAY —sandy
~dark grey

L
g / ~ -wet, high plasticity
- 8.0

-

I

E END OF TESTHOLE AT 9.1 METRES IN CLAY

E-31.0

E 300

33,0

—34.0

- 350

)
L=

LLLJ IIHII'IHIIH

=900

95.0

100.0

TR T A

105.0

116.0

LRI LI

COMPLETION DEFTIE G0 m

UMA Engineering Ltd.

LOGGED BY:-JC

REVEWED BY: LF

COMPLETE: 09/16/98

Fig. No:

Page t of 1

' . Winnipeg, Manitoha
1t 10P, .



. [PROJECT: PINE RIDGE GRAVEL PIT ' DRILLED BY: Friesen Drillers Ltd. TEST HOLE NO: TH—6
JCLIENT: CITY OF WiNNIPEG ‘ DRILL TYPE: 1250 Failing Rig PROJECT NO: 0265-323-01-02
PROJECT ENGINEER: LB DRILL SIZE: 152 mm tricone bit ELEVATION: 271.22 {m)
SaMPLE TYPE  [fcres sawpe [ ]swetey tusE  DoisTuRaED Hvo recoverr [[Joore sarre  [[IWRE UNE-TYPE
wd ’ i .
o~ . o © —
E2 Soil ~ = =
= |t | = =
& aorinti =3 i
2 12 Description B a

T
ha
= L
-
=
[=

= 0 SAND AND GRAVEL —gap graded 0.4 to tem

~rounded - o= I E so

~maximum size 3cm _ ' £

—70% limestone, 30% gronite s 2 e ‘5—100
SAND —trace to some gravel £
CLAY —sandy, some silt =« [ SR SO O E_ 15,

Cedekgey b |

~wet, high plasticity == 4 0
SILT TILL —-some clay =l 5 |

~light brown - B I .

=1 6

END OF TESTHOLE AT 12.2 METRES IN SILT
TILL : - h

—31.0
-
- 320

—33.0

— 340

- 350

, : ' T TCOWPLEON P 125 m
- UMA Engineering Ltd. REVIEWED BY: LF “[COMPLETE: 09/17/58

: Winnipeg, Manitoba . Fig. No: Page 1 of 1
98711730 OZ11PH (FNERH . . . .




PROJECT: PINE RIDGE GRAVEL PIT

DRILLED BY: Friesen Drillers Ltd.

TEST HOLE NO: TH-7

CLIENT: CITY OF WINNIPEG

DRILL TYPE: 1250 Failing Rig

PROJECT NO: D265-5323~01-02

PROJECT ENGINEER: LB

DRILL SIZE: 152 mm tricone bit

ELEVATION: 269.7 (m)

samPLE TYPE  [lore savpLe

[JSHELBY TUBE.  [X|DISURBED MO RECOVERY  |[] JCORE BARREL | JWRE LINE-TYPE

DEPTH(m)
SOIL SYMBOL

Soil
Description

SAMPLE TYPE

SAMPLE NO

DEPTH(t)

~rounded

C 00 |21 SAND —fine to medium grained, trace gravel

~maximem size 1em

E o [TT{[SI07 7L —sandy
E ~light brown

— 60 F SAND —fine to medium grained

=70 [TPOTSILT TILL —ght brown

W WX N W W

130

F-31.0
20
£ 230

—24.0

- 350

END OF TESTHOLE AT 12.2 METRES IN SILT

&)
b=

HITHTEF IIIIHIIII!IIIIIIII

=]

lll'l." L) il“ll'“ll‘lillllllll Il”“‘l” !"”l"”[l”ll’lllllll‘Il‘llll'ltlllllllllllllIII]IIlllllllllllll]lll‘lllll]lillII.IIlIIIIIIIIIIIIIHIIIHI
on
(=13
=1

..... i [ PO PRSI SN

ot + ) I_ .
UMA Engineering Ltd. o) N

“TCOMPLENION DEPTR: 122m

COMPLETE: 09/17/98

Winnipeg, Manitoba Fig. No:
12/ 00:2044 ]

Page 1 of 1



PROJECT: PINE RIDGE GRAVEL PIT

DRILLED BY: Friesen Drllers Ltd. .

TEST HOLE NO:. TH-8

CLENT: CITY OF WINNIPEG

DRILL TYPE: 1250 Failing Rig

PROJECT NO: 0265-323-01-02

PROJECT ENGINEER: LB

| DRILL SIZE: 152 mm tricone bit

ELEVATION: 255.64 (m)

' Winnipeg, Manitoba
1 2044

SaPLE TYPE  forae sawpie [ ]sHELBY B DDISTURBED no Recovery  [[[Jcore BeRReL - [ JWIRE LNE-TYPE
—t ’ ' Ll
—_ = . ol e C—
E|g Soil = S
T | = w| &=
o sope =& 0
. Ly
ERE Description EE i
SAND —coarse grained, gravely E 00
-rounded, frace angular o I ‘§_50
—maximum rounded size Sem SN OURE U AUV NUUNT N SUUR SOUOS A S 3
~maximum ongular size 3cm [ """"" 3
—70% limestone, 30% granite = | 3 100
-.:: GRAVEL —sur{dy, hgh.t brown = 3 [ E o
. —maoximum size 2.5¢m - 2
—5cm thick sand lenses fz . £
"]} SAND AND GRAVEL —rounded S O O W VO SO E- 200
—maximum size 0.75¢cm - '5 3
—70% limestone, 30% grovel I e
SAND —fine grained, trace gravel 2
 -rounded, maximum size 0.5¢m = & - 300
| —dense : 11
A\SILT TILL =7 =360
SAND —fine grained - E
: = 8 [t E- 400
o =19 | 2—45.0
 CLAY —silty, light qray k 3
\SAND —fine groined J==1 10 E-50.0
CLAY -t | |- E
=2 11 550
SILT BLL —fight brown -~ -~ beeebee bbb E
- = 12 E-600
= 13 E—eﬁ.a
14 = 700
END OF TESTHOLE AT 21.3 METRES IN SILT | - 3
T A =750
" =200
..... E—-a’a.o
. ........... E 90.0
é 95.0
E 100.0
E 1050
- E-1100
— 34.0 S e A R e .
- 35.0 R S S A S N S
: : : LOGGED BY: JC COMPLETION DEPTH: 21.3 m
UMA Engineering Ltd. REVIEWED BY: LF. COMPLETE: 08/17/38
. Page 1 of 1

Fig. No:




PROJECT: PINE RIDGE GRAVEL PIT

- {DRILLED BY: Friesen Drillers Ltd.

TEST HOLE NO: TH—9

CLIENT: CITY OF WINNIPEG

| DRILL TYPE: 1250 Failing Rig

PROJECT NO: D265-323-01-02

PROJECT ENGINEER: LB

DRILL SIZE: 152 mm tricone bit

ELEVATION: 270.02 (m)

SAMPLE TYPE  [Jlforas savPle  [7]sHELBY TuBE  [XDISTURBED

= RECOVERY [[Tcore BarreL. [ WRE UNE-TYPE

3 =
E|2 - doil = £
= |5 - | =
(o . + . =
2|2 Description =2 &
F 00 1 SAND —gravelly, well graded =
10 ERE —rounded, maximum size 1.5cm . 3
20 ~layer of cobbles 20cm thick at 0.6 3
S metres , _ _ E
E—-}.ﬂ . —60% limestone, 40% gronite ]Z g
40 |..-4 SAND AND GRAVEL —trace cobbles, light - 3
.50 [0-Y  brown, well graded
S —rounded, frace angular -
TRt —maximum rounded size 3.5¢m
=70 [« —moximum angular size Scm -
F 80 bt —-B5% limestane, 35% graonite
- ' __—gravel, sandy below 7.9 metres R
80 1 H SILT TILL | =
— 100 L¢. | GRAVEL —some sand and cobbles
E 10 e} —rounded and angular =
- oy —maximum anqular size 4em
TR LY —maoximum rounded size 2.5cm L
130 ‘ - —B5% limestone, 35% granite
s bt —cobbles >13 cm from 12.2 metres 1o ==
- - 15.2 metres
=150 1 Ty . =]
160 [
—17.0 .- 4 =
;—IS.U :Zf ' s
- 19.0 SILT TILL —sandy, light brown
200 ' = 650
:—21.0 = 100
—22.0 :
230 = 750
;—24.0 —
- 250 '
F-26.0 =
F-27.0 |
F 200 END OF TESTHOLE AT 27.4 METRES IN SILT
g_ 20 TILL : .
o0 (0 e
F- 310
320 S SUNGE SO O S S
- 33,0
S e
- 35‘0 , sasra ““.l?" : : i ! E
: : LOGGED BY: JC COMPLETION DEPTH: 27.4 m
- UMA Engineering Ltd. REVEWED BY: LF COMPLETE: 05/17/38

- P Winnipeg, Manitoba

Fig. No:

Page 1 of 1







Appendix B
1998 Gradation Curves
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Appendix C
2005/6 Test Pit/Test Hole Logs



LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment

| CLIENT: City of Winnipeq

TESTPIT NO: TP-05-01

LOCATION: Centrs of PitB

PROJECT NO.: 0265-381-00-02

CONTRACTOR: Borland Construction

’ METHOD: 3308 CAT

ELEVATION {m):

SAMPLE TYPE Wcras [[IjstEwBY TUBE  [X]SPLIT SPOON =[S [ /INnorecovery  [[[]core
g y

E| |8 =l o £

E 8|5 SOIL DESCRIPTION W T | COMMENTS | i

i = % < %

o o x| [

& 7]
| 0 SAND - clean, well graded, 4% <0.075 mm, maximum size 0.9-2.3 cm, frozen to 0.9 m ]
i . - moist, wet with depth ;
B ‘ G1 | Grain Size Analysis 1
- e -
i SA [ ]
i - trace (1-2%) gravel below 2.4 m ]
= 3
[ K ]
—4 4
i . End of hole at 4.3 m .
-5 §—
_2.1 5]
LOGGED BY: Darryl Schmidt COMPLETION DEPTH: 4.27 m
LMA | AECOM REVIEWED BY: Steve Wiecek COMPLETION DATE: 12/19/05
PROJECT ENGINEER: Steve Wiecek ° Page 1 of 1




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment | CLIENT: City of Winnipeg TESTPIT NO: TP-05-02
LOCATION: Southwest Comer of Pit 8 PROJECT NO.: 0265-381-00-02
CONTRACTOR: Borland Construction | METHOD: 330B CAT ELEVATION (m):
SAMPLE TYPE Wcres [I]sHELBY TUBE DX<]SPLIT SPOON EBuLk INoRecovery  [[]core
g g
E| |2 =8 E
T 13|5 SOIL DESCRIPTION Wi Z| COMMENTS | E
& = &= i,
[ o = w [m]
P ]
| D "¢ Y| SAND - gravelty, maximum size 3.8 cm (3 to 5%}, gravel content decreases with depth, frozen to 0.9 m |
- x -
i .o - very wet |
I R N
I ot |
B C T
I o |
—1 Y 1
I ey _
- GRSA|*- - J
5 y .
B R .
| ‘ LR =
B T . G3 | Grain Size Analysis 1
[ < :
-2 T 2]
[ i ]
- 4 4 4
§ | Endotholeatz4m :
5 - water seepage and sloughing a£ 1.8t0 2.1 m -
-3 3]
—4 ¢
-5 5]
LOGGED BY: Darryl Schmidt COMPLETION DEPTH: 244 m
UMA | AECOM REVIEWED BY: Steve Wiecek COMPLETION DATE: 12/20/05
PROJECT ENGINEER: Steve Wiecek Page 1 of 1




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3/21/06

PRGJECT. Pine Ridge Pit Aggregate Assessment

| CLIENT: City of Winnipeg

TESTPIT NO: TP-05-03

LOCATION: Centre of Pit B

PROJECT NO.: 0265-381-00-02

CONTRACTOR: Borland Construction | METHOD: 3308 CAT ELEVATION (m):
SAMPLE TYPE M cres [[[JsHELBY TUBE  [X]SPLIT SPCON HBuik [Inorecovery  [[]coRre
g !
E 2 By g
8|5 SOIL DESCRIPTION W E| COMMENTS | E
i = e = 13
(=] [} T [45] [
[45] w
| 0 "¢ | GRAVEL - sandy, maximumn size 2.5 ¢m (1-2%), particls size increases with depth (5-10% of 2.5-10.2 ¢m material), well ]
i " | graded, moist ]
4. .
i N J
| e 4
| L _
. o ]
i L ]
4 .
i b :
B .t 17
I . i
- X . . Pl -3
= R 3
5 s i
: ( ‘ . G4 1 Grain Size Analysis :
| ‘ 1 ]
2 K 2
| B .
2 4, -
i GRSA| ; : . i
i A i
L R .
= L4 -
4 .
L e _
L o .
i g .
-3 o 3-
B . | -10-15% of 5.1-15.2 cm material beyond 3.0 m, wet with depth . G5 E
I - ]
n . : v‘- -
i LR .
L
B < . R
- N . ". -
L 4_ . ]
; o -
I “‘:
- - . . | -
| R |
| o 4 J
- K .
i End of hele at 4.6 m 1
5 5
X . 6
LOGGED BY: Darryl Schmidt COMPLETION DEPTH: 4.57 m
UMA  AECOM REVIEWED BY: Steve Wiacek COMPLETION DATE: 12/20/05
PROJECT ENGINEER: Steve Wiecek Page 1 of 1




LOG QF TEST PIT PINE RIDGE PIT.GPJ UMA GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment | CLIENT: City of Winnipeg

TESTPIT NO: TP-05-04

LOCATION: North-Centraf End of Pit B

PROJECT NO.: 0265-381-00-02

CONTRACTOR: Borland Construction | METHOD: 330B CAT ELEVATION (m):
SAMPLE TYPE Wcras (I[sHeLay TuBe  [X]SPLIT SPOON Hsuk [INoRrecovery  []core
=l L

E| |8 | s E

3|5 SOIL DESCRIPTION W Z| COMMENTS | E

i = S| = o

o (=] =T [45] (]

o} w
| 0 SAND - clean, well graded, 5% <0.075 mm, dry ]
1 14
- ! G8 | Grain Size Analysis a
I 0 trace gravel {12%) i
—2 Sl .‘ 2]
i SA [ |
—3 AR 3
- “H - 2% gravel sizes >10 om, sand cleaner with depth -
4 i 67 .
3 - End of hole ai 4.3 m E
-5 5
ak 6
LOGGED BY: Darryl Schmidt COMPLETION DEPTH: 4.27 m
UMA | AECOM REVIEWED BY: ' Steve Wiecek COMPLETION DATE: 12/20/05
PROJECT ENGINEER: Steve Wiecek Page t of 1




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment I CLIENT: City of Winnipeg

TESTPIT NO: TP-05-05

LOCATION: North-Central End of Pit B

PROJECT NO.: 0265-381-00-02

CONTRACTOR: Berland Construction | METHOD: 3308 CAT ELEVATION (m):
SAMPLE TYPE W cras [IJsHeELBY TUBE ~ [X]SPLIT SPOON Esulk NORECOVERY  [J[Jcore
I il
E | |8 el E
&
g5 SOIL DESCRIPTION Wl E | COMMENTS | E
LLJ = % < &
[ Q < <5} a
@D U3
| 0 | SAND - beach sand, very clean, 3-5% <0.075 mm, very fine grained, maximum size 2 mm, moist to wet with depth i
T P :
- . GB .
-2 2_-
: End of hole at 2.4 m due to sloughing of very wet material :
[, o
5 5]
LOGGED BY: D.'arryl Schmidt COMPLETION DEPTH: 244 m
UMA | AECOM REVIEWED BY: Steve Wiecek COMPLETION DATE: 12/2005
PROJECT ENGINEER: Steve Wiecek Page 1 of 1




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment | CLIENT: City of Winnipeg TESTPIT NO: TP-05-06
LOCATION: North End of PitB PROJECT NO.. 0265-381-00-02
CONTRACTOCR: Borland Construction | METHOD: 330B CAT ELEVATION (m);
SAMPLE TYPE W cras ([[]sHeLBY TUBE ~ [X]SPLIT SPOON EBuik [Ivorecovery  [J]core
3 y
E| |2 v E
185 SOIL DESCRIPTION W a | COMMENTS | E
o 5 =g &
oW w
| O SAND - very clean, 1-2% <0.075 mm, very fine grained, maximum size 2 mm, moist with depth i
_—1 1 __
b s :
- GB -
—2 9
[, 3]
- End of hole at 3.0 m due to sloughing 1
., o
. 5]
£ 6
LOGGED BY: Harryl Schmidt COMPLETION DEPTH: 3.05m
UMA g AECOM REVIEWED BY: Steve Wiecek COMPLETION DATE: 12/20/05
PROJECT ENGINEER: Steve Wiecek Page 1 of 1




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3/21/06

PRCJECT: Pine Ridge Pit Aggregate Assessment | CLIENT: City of Winnipeg

TESTPIT NO: TP-05-07

LOCATION: East of Centra of Pit A

PROJECT NO.: 0285-381-00-02

CONTRACTOR: Borland Construction | METHOD® 330B CAT ELEVATION (m):
SAMPLE TYPE W cras [[[]sHELBY TUBE ~ DX]SPLIT SPOON =Buik [Inorecovery  [J]core
3 Hc

E| |8 c| E

£ 3|5 SOIL DESCRIPTION WlZ | COMMENTS | &

o (=2 = o

L = % <L £

o o 2| A a

w w
| 0 TOPSOQIL - clay, with organics, black, trace roots i
] oL ]
: . 7| SAND - clean, 0.425 - 2 mm sizes, moist to wet with depth :
| BA | 1
[ | or [« | GRAVEL maximumsze06m T T T T T T T T T T T T T T T T T T ]
- 71 SAND -fine tocoarse grained, frace gravel, dlean T 1
- . 10 | Grain Size Analysis E
el ]
. 3
-4 T End ofhole a1 4.0 m due 1o soughing 4
| 5
84 6
LOGGED BY: Darryl Schmidt COMPLETIQON DEPTH: 3.96 m
UMA | AECOM REVIEWED BY:' Steve Wiscek COMPLETION DATE: 12/20/05
PROJECT ENGINEER: Steve Wiscek Page 1 of 1




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment | CLIENT: City of Winnipeg TESTPIT NO: TP-05-08
LOCATION: East of Centre of Pit A PROJECT NOQ.: 0265-381-00-02
CONTRACTOR: Borland Construction | METHOD: 330B CAT ELEVATION (m}:
SAMPLE TYPE Wcres [I]]sHEL8Y TUBE DX SPLIT SPOON EgBULK [Inorecovery  [J]core
ol s
g |2 i E
|85 SOIL DESCRIPTION wla | COMMENTS | &
[N = al= o
& 5 2|3 A
[42] 5]
K TOPSOIL - frace rooffefs, black, moist |
- OL -
i iGRaa| « 7| SAND - gravelly, maximum size 15 cm, gap graded ]
- . SAND - clean, maximum size 2 mm, moist k
» .
i sA ':.:}__"_. ]
', 5]
I [ End of hole al2.7 m dus to sloughing i
—3 3 _-
[, o]
_—5 5 ;
84 61
LOGGED BY: Darryt Schrmidt COMPLETION DEPTH: 2,74 m
UMA | AECOM REVIEWED BY: ' Steve Wiacek COMPLETION DATE: 12/20/05
PROJECT ENGINEER: Steve Wiecek - Page 1 of 1




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3/21/06

PRGJECT: Pine Ridge Pit Aggregate Assessment | CLIENT: City of Winnipeg TESTPIT NO: TP-05-09
LOCATION: Northeast of Fit B PROJECT NO.: 0265-381-00-02
CONTRACTOR: Borland Consfruction [ METHOD: 3308 CAT ELEVATION (m):
SAMPLE TYPE lcree [[[]sHELBY TUBE D<]sPUIT SPOON Esuik [/INnorecovery  [J[Jcore
I L
E| |8 2 E
= 8|5 SOIL DESCRIPTION w2 | comments | E
& = % < i
(=) (@] <| < =
w o
| 0 "« % SAND - gravelly, maxtmum size 1.3-1.9 om {2-3%) ]
I GRSA :': : . .
5 i L
- ‘ 4 |
: AR SAND - ¢lean, welt graded, maximum size 2 mm, 2-3% <0.075 mm, moist :
;2 SA 2__
[, .
- End of hele at 3.4 m R
[, o]
s 5]
_E.1 65—
LOGGED BY: ljarryf Schmidt COMPLETION DEPTH: 3.35m
LMA § AECOM REVIEWED BY: Steve Wiecek COMPLETION DATE: 12/20/05
PROJECT ENGINEER; Steve Wiecek Page 1 of 1




LOG OF TEST PIT FINE RIDGE PIT.GPJ UMA.GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment | CLIENT: City of Winnipeg TESTPIT NO: TP-05-10
LOCATION: East of South End of Pit A PROJECT NO.: 0265-381-00-02
CONTRACTOR: Borland Consfruction | METHOD: 330B CAT ELEVATION {m);
SAMPLE TYPE [ [t [[[JsHELBY TUBE D{$PLIT SPOON EBuik [/Inorecovery  [J]core
_ w —_
E g = £
£ 8|5 SOIL DESCRIPTION Y Z| COMMENTS | &
4173 E &
@ &
| 0 _:' SAND - trace gravel, maximum size 5 cm (2-3%) |
- sA :_j 1
: SAND - well graded, maximum size 2 mm, fairly clean :
| SA | J
__1 ‘ ‘ SAND - gravelly, maximum size 10-15 cm (1-3%}, gap graded from 4.75 - 50 mun, fairly clean, 2-4% <0.075 mm 1 _
i v i
i - ]
L .-
i e ]
i o .
B R .
| ‘ :‘: i
- R G11 | Grain Size Analysis 1
L2 ‘ . . ¥ 2]
- R 1
I GRSAR - ]
= ‘ 1 4
i L4 |
B PR .
- C . '4_ -
- " : . -3
B P ]
—3 e 3
- 4. . .
- o |
- — End of hole at 3.7 m E
—4 4
-5 5]
ﬁg.1 6
LOGGED BY: Dérryl Schmidt COMPLETION DEPTH: 3.66 m
UMA | ARCOM REVIEWED BY: 'Steve Wiecek COMPLETION DATE: 12/20/05
PROJECT ENGINEER: Steve Wiecek Page 1 of 1




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment | CLIENT. City of Winnipeg

TESTPIT NO: TP-05-11

LOCATION: West Edge of Pit B

PROJECT NO.: 0265-381-00-02

CONTRACTOR: Borland Construction | METHOD: 330B CAT ELEVATION {m):
SAMPLE TYPE W cres [[[sHeLay TuBE  [X]SPUIT SPOON HeuLk /InoRrecovery  []core
— L
E 2 | u =
= |g|s Gl =
£ 3|5 SOIL DESCRIPTION wl & | COMMENTS =
o 2| @ g o
& 3 =\ &
4
2] Wl
K "« Y| SAND AND GRAVEL - 97-98% passing 150-200 mm, 95% passing 50 mm |
| _" < ]
| R ]
i > |
I F 1
i = i
1 ‘ < .
: ‘q. « :
- ‘ K ' 12 | Grain Size Analysis .
I e ]
[ Bt ’
| e -
-2 ! 2~
[ GRS, * ]
R PR -
I < * _ taximum size 5 em, 1-2% of 5 cm material, 1% of 2.5 cm material, 2-3% of 1.3 cm material ]
5 A .
R L i
- 1_ . . -
i - ‘
L1 4’ - 3
- PR ]
[ ot ]
| a '4‘ i
- "‘ N ' -
[ R ]
- ‘. " .
- ‘. . -1
| '4 | i
I .
B K i
i Endofhole at 4.3 m )
-5 5]
LOGGED BY; Dérryl Schmidt COMPLETION DEPTH: 4.27 m
UMA | AECOM REVIEWED BY: Steve Wiecek COMPLETION DATE: 12/20/05
PROJECT ENGINEER: Stave Wiscek - Page 1 of 1




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3/21/08

PROJECT: Pine Ridge Pit Aggregate Assessment f CLIENT: City of Winnipeg TESTPIT NO: TP-05-12
LOCATION: East of South End of Pit A PROJECT NO.: 0265-381-00-02
CONTRACTOR: Borland Construction | METHOD: 330B CAT ELEVATION (m):
SAMPLE TYPE B Gres [[[JsHeLBY TUBE  [X]SPLIT SPOON HsuLk [/Inorecovery  [[]core
3 g
E| |8 =i £
=128 % SOIL DESCRIPTION W | COMMENTS | E
a3 =| 3 %
w o
| 0 CLAY - some graved, maximum size 5 cm (<5%), dark grey to hlack, frozen ]
i cL _
: SAND - fairly clean, 2-3% <0.075 mm, well graded, maximum size 2 mm, moist to wet :
[, 1
j ! G13 ]
;2 SA 2—-
3 1
- End of hole at 3.7 m 1
» 2
[ 5
&1 6]
LOGGED BY: Darryl Schmidt COMPLETION DEPTH: 3.66 m
UMA | AECOM REVIEWED BY: Steve Wiacek COMPLETION DATE: 12/20/05
PROJECT ENGINEER: Steve Wiecek ° Page 1 of 1




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment

| CLIENT: City of Winnipeg

TESTPIT NG: TP-05-13

LOCATION: South-Eastern Edge of Pit A

PROJECT NO.: 0265-381-00-02

CONTRACTOR: Borland Construction | METHOD: 3308 CAT ELEVATION {m}):
SAMPLE TYPE Wcree [T} SHELBY TUBE [X]sPUIT SPOON HsuLk L/InoRrecovery  [J]core
" w
E 2 S| £
z gl e =
E 2|5 SOIL DESCRIPTION 4G | COMMENTS | E
o 4 gl = o
& 3 =& A
=
B o3
| O "« Y GRAVEL - sandy, 7-8% <0.075 mm, well graded, 90-05% of <10 cm material, 5% of 10-20 cm material, 2-3% of 20-30 cm |
3 - | material, frozen o 1.0 m i
4, .
i P ]
A > ]
[ S i
B e i
- GRSA(*. . iot T
1 RE mais 1
[ e ]
B ‘ y 4
[ X ]
i ‘ r .
L - .(.
5 "« ¥| GRAVEL - coarser with dapth 4
—2 ." Py 2
[ R ]
I - ]
L ( Jd| - 2025% granite, well graded, maximum size 20 cm (1-2%), §-10% of 10-15 ¢ material, 5-10% of 5-10 cm material :
I P |
L { 4 J
L3 " ij ) L
i oR < K ! G14 | Grain Size Analysis T
- o ) .‘. .
i LR .
5 DN i
- ‘ ‘ -
[ o _
-_4 4 ‘ 4 _-
i P ]
B . ) .‘. =
i o i
B ‘ A _
i — Endofhole at 4.6 m .
-5 51
R 6
LOGGED BY: Darryl Schmidt COMPLETION DEPTH: 4.57 m
UMA | AECOM REVIEWED BY: Steve Wiecek COMPLETION DATE: 12/20/05
PRGJECT ENGINEER; Steve Wiecek Page 1 of 1




LOG QF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment

| CLIENT: City of Winnipeg

TESTPIT NO: TP-05-14

LOCATION: South-Easten Edge of Pit A

PROJECT NO.: 0265-381-00-02

CONTRACTOR: Borland Construction

| METHOD: 3308 AT

ELEVATION (m):

SAMPLE TYPE M GRraB ([[]sHELBY TUBE PX]sPLIT SPOON Esuik [/InoRecovery  [[]core
a a
El, g =l g
[a] =1

=185 SOIL DESCRIPTION Y4 & | COMMENTS | E

i = % < i

[a =) x| [

» a
| 0 -1 SAND - some gravel, clean, maximum size 15-20 cm (1%), 2-4% of 5-10 cm material, 2-4% of 1.9-5 cm material, muist to ]
i ol wet with depth |
1 14
- sA |- 1
i :'_- . G15 | Grain Size Analysis .
-2 - 2-
L 4‘ BGRAVEL - some sand, clean, wet ]
[ . ]
= 4. . "
L L 4 -1
I v ]
(3 | e 3
i e ¥ . G16 [ Crain Size Analysis j
| . .4. u
i Gr [ |
B |
i 4. -
i R 7]
i s .
3 " i
i - i
4 .‘. - 4
n ‘. 1 .
B R T
N Endofhole at 4.3 m ]
—5 5—
8 1 67
LOGGED BY: Darryl Schmidt COMPLETION DEPTH: 4,27 m
UMA | AECOM REVIEWED BY: Steve Wiecek COMPLETION DATE: 12/20/05
PROJECT ENGINEER: Steve Wiecek Page 1 of 1




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment

| CLIENT: City of Winnipeg

TESTPIT NO: TP-05-15

LOCATION: North End of Pit A

PROJECT NO.: 0265-381-00-02

CONTRACTOR: Borland Construction | METHOD: 330B CAT ELEVATION (m);
SAMPLE TYPE Wcras []}sHELBY TUBE DX<]SPLIT SPOON HlsuLk [Inorecovery  [J]core
.| L
£ 8 &\ = £
T g2 ol =
£ (35 SOIL DESCRIPTION Wi Z| COMMENTS | E
o “ T g o
& 5 2 B &
=4
@ o3
K "¢ ¥| GRAVEL - coarse grainad, 5% of 30 cm material, 3% of 25 cm material, 10-15% of 15 cm matenial, 5% of 10 cm material, p
| - | 5%0f5 om material ]
4. .
I P 1
B ‘ " i
i :" a i
- < ‘ .
1 L 1
. v .
i . ]
i ) ]
B GR | ." .1 -sand contentincreases with depth, maximum size 15 cm (1-2%}, 10% of 3.8-10 cm material ]
| e ]
2 ‘ < S
2 K 2
u ." A 1
B R . ‘ G17 { Grain Size Analysis 7
I~ -4 N
[ -« ]
L ‘ . 4 -
L e ]
B ‘. : - N
-_3 .< ! 3":
- SAND - gravelly, 35% gravel, well graded E
—4 4 —]
B End of hole at 4.3 m 7
-5 5
81 -
LOGGED BY: Dl'arryl Schmidt COMPLETION DEPTH: 4.27 m
UMA | AECOM REVIEWED BY: Steve Wiecek COMPLETION DATE: 12/20/05
PROJECT ENGINEER: Steve Wiecek Page 1 of 1




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment I GLIENT: City of Winnipeg TESTPIT NO: TP-05-16
LOCATION: North-Eastern Edge of Pit A PROJECT NO.: 0265-381-00-02
CONTRACTOR: Borland Construction | METHOD: 3308 CAT ELEVATION (m):
SAMPLE TYPE | e ([[lsHetBY TUBE  [XSPLIT SPOON EsuLk [/Inorecovery  [[]core
o a
El |8 | E
=185 SOIL DESCRIPTION Wl Z | COMMENTS | £
i = % =L LLl
= O <€ Len) [}
(93] o3
| 0 "¢ ¥ GRAVEL - sandy, maximum size 30 to 38 cm (1-2%) ]
- GRSA :‘: - ]
| -4 ‘ R
| =) i
: 4 | SAND AND GRAVEL - well graded, 1-5% <0.075 mm, 10-15% granite, maximum size 20 ¢m, fines decreasing with depth ]
i A ’
D -
i ot ]
N e ]
[ o |
B P G18 | Grain Size Analysis §
- o ]
P 25 2]
N ‘ 4 3
i GRsa « ¢ i
. e i
- *." .| - maximum size 5 cm below 2.4 m E
|
i Vi -
[ 0 ]
3 A 3
- < . . G19 ]
[ < :
[ i ]
[ I ]
i . i
| v i
| - 1
—4 End of hole at 4.0 m 4
-5 51
8 6]
LOGGED BY: Darryl Schmidt COMPLETICN DEPTH: 3.96m
UMA | AECOM REVIEWED BY: Steve Wiscek COMPLETION DATE: 12/20/05
PROJECT ENGINEER: Steve Wiecek ° Page 1 of 1




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment | GLIENT: City of Winnipeg TESTPIT NO: TP-05-17
LOCATION: East of North Fine Sand Hole PRGJECT NO.: 0265-381-00-02
CONTRACTOR: Borland Construction ' METHOD: 330B CAT ELEVATION (m):
SAMPLE TYPE W cre ([[JsHeLBY TuBE  [X]SPLIT SPOON = [/InoRecovery  (J]coRe
3 i
E| |2 =& E
E g5 SOIL DESCRIPTION W g | COMMENTS | E
I} = % <L LLF
[t O | fa}
@ o3
| O :< 1| GRAVEL - well graded 10-20% granite, maximum size 20 cm {£-2%), 4-5% of 15 cm material, frozen to 46 cm |
l n :
- PR wet with depth 1
i S |
5 - N
L 4' - .
—1 ot 1
i r ]
- 4. . B
|- C L < -
L R J
L ‘ *‘ .
i ] . G20 E
: ‘ - no 20 cm sizes, less 15 cm sizes, clean with depth :
= s 1 2
i GR . ]
5 e 1
R
- 4 ‘ - increase in sand content from 2.4 to 2.6 E
L DL i
i . ]
| L. ‘ ]
L3 " - 3
: ‘ ‘ . G2 ]
I i ]
B - 4
- ‘ - ’ -
|
5 Pl 4
I < ]
- s -
4 LA 4
- = End of hole at 4.3 m 7
_E.? 61
; LOGGED BY: D}:lrryl Schmict COMPLETION DEPTH: 4.27 m
UMA E AECOM REVIEWED BY: Steve Wiecek COMPLETION DATE: 12/21/05
! PROJECT ENGINEER: Steve Wiecek Page 1 of 1




LOG OF TEST PIT FPINE RIDGE PIT.GPJ UMA.GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment

| CLIENT: City of Winnipeg

TESTPIT NO: TP-05-18

LOCATION: Centre of Pit A

PROJECT NO.: 0265-381-00-02

CONTRACTOR; Borland Construction | METHOD: 330B CAT ELEVATION (m):
SAMPLE TYPE WMcr []JSHELBY TUBE DX SPLIT SPOON =[S INnoRrecovery  [[]core
d -
E| |2 = E
E 8|5 SOIL DESCRIPTION w T | COMMENTS | E
o - = i
o O =| a
D 12
| 0 :‘ | GRAVEL - well graded, 10-20% granite, 2-5% of 15 cm material, 1% of 61 cm diameter boulders, frozen to 1.0 m |
B ‘ 4 i
B o J
B .- 4
B . -
| o 1
| 4
LI 7]
i e ]
L 4 - -
- .. 4| - wet with depth 14
-‘ + )
I A i
L LT 4 e
i S .
| PER .
: ‘ ‘ . G22 | Grain Size Analysis :
i GR [« 1
—2 :4 ! 2
B LA 1
| . . -
| L Fl .
I
i e 4
L hE -
s e .
| 4 .
L ‘ .": ]
| - i
3 e 3]
- . A
€, 7]
i R :
B - i
B RR
B ]
B RS i
N End of hole at 3.7 m T
—4 4 —
5 5]
—E.1 6|
LOGGED BY: Darryl Schmict COMPLETION DEPTH: 3.66 m
UMA | AECOM REVIEWED BY: Steve Wiecek COMPLETION DATE: 12/21/05
PRGJECT ENGINEER: Steve Wiecek ° Page 1 of 1




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment l GLIENT: City of Winnipeg TESTPIT NO; TP-05-19
LOCATION: West of Centre of Pit A PROJECT NO.: 0265-381-00-02
CONTRACTOR: Borland Construction | METHOD: 330B CAT ELEVATION {m);
SAMPLE TYPE P cras [T]]SHELBY TUBE [><]sPLIT SPOON EsuLk [/Inorecovery  [[]core
= L

g8 £l E

8|5 SOIL DESCRIPTION W E| COMMENTS | E

i = &= i

[a) O <C oWl [}

o wi
0 CLAY - scme gravel, frace sand, frozen ]
- CL -4
: SAND - well graded, fine grained, frozen to 1.0 m, loose :
;1 - moist 1 _
i " ::.: . G23 | Grain Size Analysis 1
- 2]
I End of hole & 2.7 m due to sloughing i
—3 3]
[, i
;5 5 .:
LOGGED BY: Dérryl Schimidt COMPLETION DEPTH: 2.74 m
UMA | AECOM REVIEWED BY: Steve Wiecek COMPLETION DATE: 12/21/05

PROJECT ENGINEER; Steve Wiecek Page 1 of 1




LOG QF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment | CLIENT: City of Winnipeg TESTPIT NO: TP-05-20
LOCATION: West of Centre of Pit A PROJECT NO.: 0265-381-00-02
CONTRACTOR: Borland Construction | METHOD: 330B CAT ELEVATION (m}:
SAMPLE TYPE Wcree [[]]SHELBY TUBE PX]sPLIT SPOON Bsuik [/INORECOVERY  [J]core
_ a
E| |2 i E
E 8|5 SOIL DESCRIPTION Y & | COMMENTS | E
o = L= i}
D [47]
| 0 TOPSOIL AND CLAY - sandy, some rootlets, black |
| aL i
[ SAND - well graded, wef, loose i
;1 2 - trace gravel layer, maximum size 10 cm diameter 1 _-
I s [ ;
i T boulders (1-2%) ]
—2 : 9
I End of hole at 2.4 m due o sfoughing _
[, 3-
s 5]
LOGGED BY: Darryl Schmidt COMPLETION DEPTH: 244 m
UMA | AECGM REVIEWED BY: Steve Wiecek COMPLETION DATE: 12/21/05
- PROJECT ENGINEER: Steve Wiecek Page 1 of 1




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3/21/05

PROJECT: Pine Ridge Pit Aggregate Assessment | CLIENT: City of Winnipeg TESTPIT NO: TP-05-21
LOCATION: West of Centre of Pit A PROJECT NO.: (265-381-00-02
CONTRACTOR: Borland Construction | METHOD: 330B CAT ELEVATION {m):
SAMPLE TYPE crae [MsHetBY TUBE  [X]SPUIT SPOON Heuk [/Inorecovery  [J]core

2 o —

E @ =| £

E 185 SOIL DESCRIPTION W E | COMMENTS | £

i = g3 iy

w w
| 0 CLAY, trace gravel, black, frozen E
i SAND - well graded, moist, loose i
__1 - small cobble layer 7.5 cm thick, 15 cm sizes 1_-
__2 SA 2_-
. 3
I Endofholeat34m ]
[, 4]
-—5 5__
ME.“ 5
LOGGED BY: Dérmryl Schmidt COMPLETION DEPTH: 3.35m
UMA | AECOM REVIEWED BY: Steve Wiecek COMPLETION DATE; 12/21/05

PROJECT ENGINEER: Steve Wiecek Page 1 of 1




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3121/06

PROJECT: Pine Ridge Pit Aggregate Assessment | CLIENT: City of Winnipeg TESTPIT NO: TP-05-22
LOCATION: Nerth Edge of South Fine Sand Hole PRGJECT NO.: 0265-381-00-02
CONTRACTOR: Borland Construction | METHOD: 330B CAT ELEVATION (m):
SAMPLE TYPE Wcrs [[T)sHeLBY TUBE  [X]SPLIT SPOON EBuLk [/Inorecovery  [J]core
| L
E| |2 | £
2|5 SOIL DESCRIPTION W T | COMMENTS | £
iy ud gl = v
(] (&) = o7 [a]
) w
| 0 SAND - trace clay, frace gravel, frozente 1.0 m |
__1 | - wet 1 _-
- SA :
I . a2 ]
[, 2-
I EndofholeatZ4m |
- -seepageat 1.2 m g
P 3]
[, ]
_—5 5 _-
LOGGED BY: Darryl Schmidt COMPLETION DEPTH: 244 m
UMA | AECOM REVIEWED BY: ' Steve Wiecek COMPLETION DATE: 12/21/05
PROJECT ENGINEER: Steve Wiecek Page 1 of 1




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment | CLIENT: City of Winnipeg

TESTPIT NO: TP-05-23

LOCATION: Northwestern Edge of South Fine Sand Hole

PROJECT NO.: 0265-381-00-02

CONTRACTQR: Boriand Construction | METHOD: 330B CAT ELEVATION (m):
SAMPLE TYPE MGrs {[[JsHeLBYTUBE  PX]SPLIT SPOON Esuik [INnorecovery  [[]core
3 y

E a = o E

(35 SOIL DESCRIPTION W T COMMENTS | £

] =l % <T &

O (] = o2 [}

w) wl
K SAND - frace clay, frozen to 1.0 m, wet, loose |
- sat 1
1 t—
B . C25 |
: / p CLAY - trace silt inclusions, dark grey, high plasticity, maist, firm j
i CH % ]
3 % 3
i ' i
- End of hole at 3.7 m i
- -sespage at 1.8 m i
-5 5—
84 6]
LOGGED BY: Dlarryl Schmidt COMPLETION DEPTH: 3.66m
UMA 1 AECOM REVIEWED BY: ' Steve Wiecek COMPLETION DATE: 12/21/05
PROJECT ENGINEER: Steve Wiecek Page 1 of 1




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3{21/06

PROJECT: Pine Ridge Pit Aggregate Assessment | CLIENT: City of Winnipeg

TESTPIT NO: TP-05-24

LOCATION: Northwestern Edge of South Fine Sand Hele

PROJECT NO.: 0265-381-00-02

CONTRACTOR: Borland Construction | METHOD: 3308 CAT ELEVATION (m}):
SAMPLE TYPE Wcres [[[JsHELBY TUBE [X]sPUT SPOON EBuLk [/InoRrecovery  [J]core
.| L

E| |8 el E

2|5 SOIL DESCRIPTION YT | COMMENTS | £

i =l % < L

O O =| < [}

w w
| 0 "1 SAND - trace gravel, poorly graded, irozen ]
i 8A | A
[ SAND - clean to very clean with depth, frozen to 1.0 ]
-_1 - dry 1 _-
- . G25 .
i s [ ]
L, 2
- End of hole at 3.4 m 1
_4 4 —]
_E.‘i 6
LOGGED BY: Darryl Schmict COMPLETION DEPTH: 3.35m
UMA | AECOM REVIEWED BY: 'Steve Wiacek COMPLETION DATE: 12/21/05
PROJECT ENGINEER: Steve Wiecek Page i of 1




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment | CLIENT: City of Winnipeg

TESTPIT NO: TP-05-25

LOCATION: East of Site Office

PROJECT NO.: 0265-381-00-02

CONTRACTOR: Borland Gonstruction ’ METHOD: 330B CAT ELEVATION (m):
SAMPLE TYPE Wcree [[sHeeY Tuss  [XJsPuTsPooN  EBULK [ Inorecovery  []core
3 &

E = B E

8|5 SOIL DESCRIPTION WIZ| COMMENTS | E

L = % <C L

[ (@] <€ w [}

[7x] o2
1 0 CLAY - some gravel, trace sand, black/brown, low plasticity, frozen ]
- CL -
: SAND - clean, moist to wet with depth ]
- . G27 .
-2 5]
-3 3
—4 End of hole at 4.0 m 4
-5 5
41 67
LOGGED BY: Darryl Schmidt COMPLETION DEPTH: 3.96 m
UMA TAECOM REVIEWED BY:' Steve Wiecek COMPLETION DATE: 12/21/05
PROJECT ENGINEER: Steve Wiecek Page 1 of 1




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 321/06

PROJECT: Pine Ridge Pit Aggregate Assessment | CLIENT: City of Winnipeg TESTPIT NO: TP-05-26
LOCATION: North of Site Office PROJECT NO.; 0265-381-00-02
CONTRACTOR: Borland Construction [ METHOD: 330B CAT ELEVATION {m):
SAMPLE TYPE [ [l [[[JsHELBY TUBE  DX]SPLIT SPOON (=[0I [InoRecovery  [[]core
g !
E 2 =l o E
E 8|5 SOIL DESCRIPTION W T | COMMENTS | £
i = L= i
o o - [}
W [£5]
|0 TOPSOIL AND CLAY - trace sand, scme rootlets, black i
- OL -
i « Y| SAND - gravelly, poorly graded, maximum size 15 cm (2%} ]
L s .
R o ]
:.1 ‘ . 4 1 _-
i o ]
[ o ]
- v .
. ‘ p . G28 | Grain Size Analysis 1
- o ;
=) GRSA ¢ " 9
4 e i
! R |
i o ]
A ¥ K i
. ol ]
= ‘ . 7
i o :
| . 4 4
- [ Endofndleatarm 1
-_4 4;
5 5
, LOGGED BY: Darryl Schmidt COMPLETION DEPTH: 3.66 m
UMA § AECOM REVIEWED BY:" Steve Wiecek COMPLETION DATE: 12/21/05
PROJECT ENGINEER: Steve Wiecek Page 1 of 1




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment | CLIENT:_City of Winnipeg TESTRIT NO: TP-05-27
LOCATION: East of North Fine Sand Hole PROJECT NO.; 0265-381-00-02
CONTRACTOR: Borland Construction | METHOD: 330B CAT ELEVATION (m):
SAMPLE TYPE [ [ [TjSHELBY TUBE DXsPLIT SPOON Esuix [/inorecovery  [Jlcore
3 w
Gl D i E
25 SOIL DESCRIPTION 4 & | COMMENTS |
m = R i
7] 3
[ 0 "« Y| SAND - gravelly, maximum size 2.5 om, frozen to 0.3 m 1
- 4 4 4
| ‘. ~4| - dry to moist with depth ]
i o ]
B P i
[ o ]
—1 R 1
i LA ]
- GRSA[C - ]
i e ]
- . ]
i R J
| . . . G29 | Grain Size Analysis b
[ < ]
-2 B 2
I « |
- 4 f‘f GRAVEL - sandy, poorly graded, minimum size 0.25 mm, maximum size 15 cm (3-5%) :
i . ]
-3 o 3-
[ o :
[ e ]
- . ‘ ]
- GR|C i
= LA .
4. .
i F ]
4 < 4
i » :
i P -
[ * Endofholeat4.6 m 7
5 5__
81 6
LOGGED BY: Darryl Schmidt COMPLETION DEPTH: 4.57 m
UMA | AECOM REVIEWED BY: 'Steve Wiecek COMPLETICN DATE: 12/21/05
PROJECT ENGINEER: Steve Wiecek : Page 1 of 1




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment

| CLIENT:; City of Winnipeg

TESTPIT NO: TH-06-28

LOCATION: West of Centre of Pit A - Beside TP-05-19

PROJECT NO.: 0265-381-00-02

CONTRACTOR: Paddock Drilling Ltd. | METHOD: Brat - 125 mm Solid Stem Auger | ELEVATION (m)
SAMPLE TYPE | ety [[[JsHELBY TUBE SPLIT SPOON EsuLk NORECOVERY  [[fJCORE
g Ee

£ 2 | o £

|35 SOIL DESCRIPTION 4 x| COMMENTS | E

m = g = i

ful o << w [}

& ]
E 0 @R |4 7| GRAVEL -some cobbles, maximum size 50 mm, frozen E
2_1 SAND - fine grained, moist, loose : _§
» i 23
E 3 s 3
3 SA [ 3
=4 B 43
-5 5
3 -+ -trace gravel, maximum size 20 mm 3
3 .| -traceclayto 5.8 m 3
-6 - =
F 7 CLAY - silty, fow to medium plasticity, brown/grey, moist to wet, soft 3
Z:~—7 “ / 73
%
;—8 End of hole at 7.6 m 8—;
3 93
=10 103
2 E
1 .
E-13 13-3
3 ud
15 153
E-18 TE
17 173
F-18 183
% "
E 20 E
LOGGED BY: Darsyl Schmidt COMPLETION DEPTH: 32.00 m
UMA | AECOM REVIEWED BY; Steve Wiecek COMPLETION DATE: 1/11/06
PROJECT ENGINEER: Steve Wiecek - Page 1 of 1




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment

| CLIENT: City of Winnipeg

TESTPIT NO: TH-06-29

LOCATION: Bottom of Pit A

PROJECT NO.: 0265-381-00-02

CONTRACTOR: Paddock Drilling Ltd. | METHOD: Brat - 125 mm Solid Stem Auger ELEVATICN (m):
SAMPLE TYPE Wcree [[[JsHELBY TuBE  [X]SPLIT SPO0N EBuLk /INoRrecOovERY  [J]core
1 w
— O [y . —
s o2 = =
3|5 SOIL DESCRIPTION W & | COMMENTS =
2173 HE 2
=
& 3
E ¢ [GRSAL._¥| GRAVEL - sandy 3
E s *| GRAVEL - same sand, sand content increases with depth, well graded, maximum size 20 mm E
2—1 " 1 —3
F i 3
-2 L 23
o ]
s | [ x
L e[
4 L 43
-
5—5 ) 5 —;
»~s o B
; < | -rough driling, estimated 7.6 to 10 cm diameter cobbles, dry E
- R 3
o 3
; .4 SAND - some gravel, maximum size 7.6 cm E
A EN =
3 o3
F SAND - trace gravel, maximum size 1.0 om E
E-10 105
11 11 —
" -
F-13 13
| [ 0
g SA :.:_ - wet, fines decreasing below 14.3 m E
E-15 N 153
g ] -trace gravel, estimated 7.6-10 cm diameter ccbbles §
E-15 165
17 173
" i
19 193
E 20 E
LOGGED BY: Darryl Schinidt COMPLETION DEPTH: 1524 m
UMA | AECOM REVIEWED BY: Steve Wiscek COMPLETION DATE: 1/11/06
PROJECT ENGINEER: Steve Wiecek Page 1 of 2




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment

| CLIENT: Cily of Winnipeg

TESTPIT NO: TH-06-29

LOCATION: Bottom of Pit A

PROJECT NO.: 0265-381-00-02

CONTRACTOR: Paddack Drilling Ltd. | METHOD: Brat - 125 mm Solid Stem Auger ELEVATION {m}:
SAMPLE TYPE Wcras [[[]SHELBY TUBE DXISPLIT SPCON lBuLk [Inorecovery  [[]core
=l LLp

gl |2 =5 E

3|5 SOIL DESCRIPTION Y & | COMMENTS |

iv = % << LLl

w o)
F 20 3
3 0
En | B 2]
5—23 23%
E_ 2 ‘_—'.. SAND - very clean, fine grained 21 _E
25 253
f—zs 26—5
H 7
Eos | ) 2%
29 295
i—so 30'5
| ey
E-31 - 313
?32 End of hole at 32 m 32 —;
= 2]
34 343
F-35 3%
% .
- 7
= 3
-39 9+
E 40 E
LOGGED BY: Darryl Schmidt COMPLETICN DEPTH: 15.24 m
UMA [ AECOM REVIEWED BY: Steve Wiecek COMPLETION DATE: 1/11/06

PROJECT ENGINEER: Steve Wiecek ° Page 2 of 2




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment

| GLIENT: City of Winnipeg

TESTPIT NO: TH-06-30

LOCATION: Between Pit A and Pit B

PROJECT NO.: 0265-381-00-02

CONTRACTOR: Paddock Drilling Ltd. | METHOD: Brat - 125 mm Solid Stem Auger ELEVATION (m):
SAMPLE TYPE W cras [[[JsHELBY TUBE  [X]SPLIT SPOON Hsuk [Inorecovery  [JJcore
g w

E 8 =l E

=185 SOIL DESCRIPTION Y T | COMMENTS | E

& 3 =1 =

53] %
E 0 "+ Y| SAND - gravelly, maximum size 1.9 cm, frozen to 0.76 cm E
E Ry z
= S dry A 1
3 " SAND - bedding sand, very fine grained, dry, lcose 3
E2 | sa B *3
-3 s 3
; 4 " ¥ SAND - gravelly, less than 5% gravel, dry E
e e “
e
;—5 ‘ < 5—;
6 i 53
E i E
Ee [T .
= P E
| .
§ . ;
E 10 S 103
E 0 3
2 < TE
E PR 3
E-12 o 123
3 / CLAY - sandy, wet, very soft 3
13 SACL% E
é 7 _ _ | é
E-14 7 CLAY - frace {ill inclusions, mediumn plasticity, dark gray, moist, very soft 143
= |9
s | 153
E End of hole at 15,2 m E
16 163
17 173
18 18-
19 19
E 20 E
LOGGED BY: Darryl Schmide COMPLETION DEPTH: 15.24 m
UMA | AECOM REVIEWED BY: Steve Wiacek COMPLETION DATE: 1/11/06
PROJECT ENGINEER: Steve Wiecek Page 1 of 1




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment

| CLIENT: City of Winnipeg

TESTPIT NC: TH-06-31

LOCATION: North End of Pit A

PROJECT NO.: 0265-381-00-02

CONTRACTOR: Paddock Drilling Ltd. | METHOD: Brat - 125 mm Solid Stem Auger ELEVATION (m):
SAMPLE TYPE [ [enrts ([TsHeLBY TUBE [ SPLIT SPOON EHsuLk [/InoRecovery  [[]core
— LLl

B g | =

z g2 e =

E 2|5 SOIL DESCRIPTION Yl g | COMMENTS | E

23 — 2= i

0 O % o I

[ o
0 oreal.« . ¥| SAND AND GRAVEL - frozen 3
F P & GRAVEL - well graded, very coarse grained, maximum size 3.8 ¢, difficult drilling, frozen to 0.76 m 3
-1 - | -moist 13
5 v E
E ) e .
3 GR [, E
s |l .
5 » z
§_4 - 4_g
E sa [ SAND - very fine grained, dry, loose E
; ,, [ GRAVEL - some cobbles (5-7.6 cm sizes), very coarse grained E
L e "3
o
?5 CR| 6—g
= f4 ) ¥ 73
z X 3
§_ 8 SAND - trace gravel, maximum size 0.9 cm, very fine grained, dry " _§
= 9
E-10 103
- 11 A K _
5 SA | 3
=12 12
=13 13
E-14 143
F-15 . 153
E End of fiole a1 15.2 m E
E -secpage at 14.6m 3
E-16 163
7 "
E-18 18
E-19 195
E 20 E
LOGGED BY: Darryl Schmidt COMPLETION DEPTH: 15.24 m
UMA | AZCOM REVIEWED BY: Steve Wiecek COMPLETION DATE: 1/11/06
PROJECT ENGINEER: Steve Wiecek Page 1 of 1




LOG QF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment

| GLIENT: City of Winnipeg

TESTPIT NO: TH-06-32

LOCATION: West of Pit A

PROJECT NO.: 0265-381-00-02

CONTRACTOR: Paddock Drilling Ltd. | METHOD: Brat - 125 mm Solid Stem Auger ELEVATION (m):
SAMPLE TYPE [ e [[Tls+ELBYTUBE  [X]SPLIT SPOON =0 [InoRrecovery  [[]core
g ®

E| |2 =5 E

E18|% SOIL DESCRIPTION W L | COMMENTS | E

l = % << Lt

[} Q < W (m}

W 45}
E 0 "« Y| SAND - with gravel, mestly 1.3-2.0 cm sizes, very coarse graingd, frazen to 0.3 m E
; ." « ;
| &
E oEp 3
-2 L 2~
g GRSA|' ¢ - ¢ 3
F 3 “ 3
o
§_4 < 4—%
g R 3
- 5 7| SAND - coarse grained, no cobbles, damp, loose 5 3
E sa [ 7] ]
o =
> SAND - some gravel (10-15%) ;3
E : - some cobbles/boulders, difficult drilling, increasing gravel content with depth ;
» o
> o3
= 3
E11 | sA b 113
E-12 123
= 3
14 13
= .
E End of hole at 15.2 m due to auger refusal on boulders E
16 163
17 73
18 LE
E-19 195
E 20 E
LOGGED BY: Darry! Schmidt COMPLETION DEPTH: 15.24 m
UMA | AECOM REVIEWED BY: Steve Wiecek COMPLETION DATE: 1/11/06
PROJECT ENGINEER: Steve Wiecek ° Page 1 of 1




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment

| CLIENT: City of Winnipeg

TESTPIT NO: TH-08-33

LOCATION: East of North Fine Sand Hole

PROJECT NO.: 0265-381-00-02

CONTRACTOR: Paddock Drilling Ltd. [ METHOD: Brat - 125 mm Solid Stem Auger ELEVATION (m}):
SAMPLE TYPE Wcras ([[]sHeLBY TUBE [ SPLIT SPOON Hlsutk [/Inorecovery  [[jcore
g &
Nk i =
=135 SOIL DESCRIPTION W E | COMMENTS | &
£l - T =2 i1
A O = a
=T
&h 1%}
E 0 GC PV X GRAVEL AND CLAY (Fill 3
§ SAND - no gravel, very fine grained, dry, loose ]
1 : 1
_2 SA 2__
-3 o 3
E "« Y| GRAVEL AND SAND - coarse grained, coarser with depth %
= i 45
s GRSA! . "« E
= . 53
E ¢ ¥ GRAVEL - sandy, some cobbles (maximum size 7.6 cm), very difficult drilling ;
= o 63
o
E_T R} T_E
A .
3 i ]
= < 9]
g . E
10 o TE
g GRSAl, <. E
3_11 ‘ . 4 1 —E
- e 3
E A 3
E-12 P 123
E el E
E o E
13 it 133
5 - E
3 A 3
14 L 14
3 T 3
= ‘., =
- 15 e 153
E End of hole at 15.2m ]
16 18
&
= .
= .
E 50 E
LOGGED BY: Carryl Schmidt COMPLETION DEPTH: 15.24 m
UMA é AECOM REVIEWED BY: ' Steve Wiecek COMPLETION DATE: 1/11/06
PROJECT ENGINEER: Steve Wiecek Page 1 of 1




LOG OF TEST PIT PIME RIDGE PIT.GPJ UMA GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment J CLIENT: City of Winnipeg TESTPIT NO: TH-06-34
LOCATION: North End of Pit A PROJECT NO.: 0265-381-00-02
CONTRACTOR: Maple Leaf Enterprises Ltd. | METHOD: Canterra Drill Rig - Mud Rotary ELEVATION (m):
SAMPLE TYPE [ e MsHeLBY TUBE  [X]SPLIT SPOON Hsuk [INorecovery  [[]core
s L
E| |8 el E
=85 SOIL DESCRIPTION wi g COMMENTS | £
a =29 o 3 o
a o] = @ o
I
@ o3
E 0 |gmsal ¢ | SAND AND GRAVEL - frozen 3
F GR ‘ & GRAVEL - well graded, very coarse grained, maximum size 3.8 cm, difficult drilling, frozen 10 0.76 m E
! | -moist 15
E “, 3
;_2 N 2—'
E R é
s | [ *
z e z
5_4 SA ." ‘ SAND - very fine grained, dry, loose 4 _;
§ ‘ 4| GRAVEL - some cobbles (57,6 cm sizes), very coarse grained R :c | Grain Size Analysis g
;__-5 .‘. e 5 E
: z
= 4 =
| "
T 73
5—8 SAND - trace gravel, maxirum size 0.9 cm, very fine grained, dry 8 _é
3 .
E ﬁ G31 3
10 10-]
11 o TE
g 8A E
E 12 ' 12
E 14 M 2 TE
5—15 - 15—5
E "¢ Y| SAND - gravelly, maxirmum size 1. cm E
E-16 R 16
E it E
E 17 - 173
E feRsal< T
18 18
| L o
19 . "3
LOGGED BY: Darryl Schamidt COMPLETION DEPTH: 60.66 m
UMA T AECOM REVIEWED BY: Steve Wiecek COMPLETION DATE: 2/1/06
PROJECT ENGINEER: Stave Wiecek Page 1 of 4




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 2/21/08

PRCJECT: Pine Ridge Pit Aggregate Assessment

| GLIENT: City of Winnipeg

TESTPIT NO: TH-(6-34

LOCATICN: North End of Pit A

PROJECT NO.: 0265-381-00-02

CONTRAGTOR: Maple Leaf Enterprises Ltd, | METHOD: Canterra Drill Riq - Mud Rotary ELEVATION (m}:
SAMPLE TYPE [ [eat ([[JsHeLey TUBE  [X]SPLIT SPOON EBuLk [Inorecovery  [[]core
a in

E| |2 v g

i85 SOIL DESCRIPTION W/ Z| COMMENTS | E

L = % < ul

(] o < w O

[3] %2
E 20 P E
§ s g
- 4, 3
=21 e 21
F GRSA[ . E
F P 3
E-22 " 23
= | 3
o 4 . 3
F " «] - trace silt fi§ E
E-23 GRAVEL (Till) - sitty 23
E e
25 25
26 %
7
E ; - hole open Il G 3
29 29
5—30 30—5
31 31
3 ; G35 _
?32 { - very easy drilling, loose H 32 E
£33 |orsa[, | GAND AND GRAVEL 335
F FAF GRAVEL (Till) - silty, white cematacious material, hard, hole staying open E
34 343
.
35 %]
g 636 3
E-37 H 373
= 0
F ga [~ 1 SAND - easy drilling for 0.6 m 3
E 29 "P\‘ SILT (Till ~ frace to some gravel 39_§
2 GM (4[N E
E 40 :\‘ Al . E
LOGGED BY: Darryl Schmigt COMPLETION DEPTH: 60.66 m
UMA | AFCOM REVIEWED BY: Steve Wiecek COMPLETION DATE: 2/1/06

PROJECT ENGINEER: Steve Wiecak Page 2 of 4




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment

| CLIENT: Gity of Winnipeg

TESTPIT NO: TH-06-34

LOCATION: North End of Pit A

PROJECT NO.: 0265-381-00-02

CONTRACTOR: Maple Leaf Enterprises Ltd.

| METHOD: Canterra Drill Rig - Mud Rotary

ELEVATION (m):

SAMPLE TYPE Wores (INsHELBY TUBE  [XISPLIT SPOON Esuik [InoRecovery  [I]core
3 &
E| |2 il £
O
135 SOIL DESCRIPTION W& | COMMENTS | E
| = % =L ]
o Q g o
W) W
E 40 ) E
3 ¥ ]
E-4 ] 413
: N3 4 o E
g A 3
42 wLh 423
3 AN 3
g M E
E-43 )+ 235
2 VN 3
3 Uk :
-4 e 443
3 AN E
F pih E
45 i 453
3 N 3
o :‘ii" P 638 453
3 W :
= 4 E
47 N 473
- 1\’ ‘\ - denser below 47.5m 3
;-48 :\‘ ‘\ £8 _i
g Uk
E-49 MM 493
g B
E-50 | av (YR 503
R
5—51 ‘\i A 51 E
b
2—52 1\\ A 52—E
F 1\‘ Al 3
53 S5 533
g Wi E
g alp 3
E-54 .\,." 543
F TN E
E 1 3
55 .\‘ ) 553
E AN E
: i E
56 e e
g MA 3
= [l .1 =
57 AN 573
b E
58 \L 563
: TR
59 Rl 53
3 By ]
E 60 34 E
LOGGED BY: Darryl Schmidt COMPLETION DEPTH: 60.66 m
UMA % AECOM REVIEWED BY: 'Steve Wiecek COMPLETICN DATE; 2/1/06
PROJECT ENGINEER: Steve Wiecek : Page 3 of 4




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment | CLIENT: City of Winnipeg TESTPIT NO; TH-06-34
LOCATION: North End of Fit A PROJECT NO.; 0265-381-00-02
CONTRACTOR: Maple Leaf Enterprises Ltd. | METHOD: Canterra Drill Rig - Mud Rotary ELEVATION (m):
SAMPLE TYPE [ [ ([[JsHeLBY TuBE  [X]SPLIT SPOON Hsuk [Inorecovery  [Flcore
—_ 3 B -
E @ F E
= (3|5 SOIL DESCRIPTION W & | COMMENTS =
i = = i
] O | @9 [}
w [45]
E60 | om [MR E
g BE [[{{i=[ BEDROCK - limestone 3
;—61 End of hole at 60.7 m 61%
i—ez sz—f
f—as ss—i
5—54 a4§
E—es ss—i
E 66 663
E 7 67
E—ss sawf
5—59 eg—i
E—m 7o—§
?71 71—§
% "
% -
5—74 74—f
% "
% "
77 77
f—rs 78—5
E 79 9
E 80 E
LOGGED BY: Darryl Schmidt COMPLETION DEPTH: 60.66 m
UMA | AECOM REVIEWED BY: Steve Wiscek COMPLETION DATE: 2/1/06
PROJECT ENGINEER: Steve Wieeek Page 4 of 4




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment I CLIENT: City of Winnipeg

TESTPIT NO: TH-06-35

LOCATION: West of Pit A Near Hydro Lines

PROJECT NO.: 0265-381-00-02

CONTRACTOR: Maple Leaf Enterprises Ltd. ‘ METHOD: Canterra Drill Rig - Mud Rotary ELEVATION {m):
SAMPLE TYPE W cras [[[JsHELBY TUBE  [X]SPLIT SPOON EBuk [InoRrecovery  [J]core
o} Ll
E| |2 =i E
=1

3|5 SOIL DESCRIPTION y g | COMMENTS | E

E‘J = % < ]

[ O =| v fa]

w wl
E 0 :4 A PIT STRIPPING GRAVEL - with clay, topsoil, roots, black sand 3
g GR| "« é
E 1 N =
g CLAY - trace gravel, black 3
= 24
SAND AND TILL - trace gravel, fine grained, easy driling
?3 Il ¢392 | Grain Size Analysis 3_§
2 o]
E 5 5_2
E some gravel, trace cobbles E
3 53
7 75
E_ 8 - no cobbles 8 _;
E g 9]
; K z
0 103
11 TE
12 123
-0 13
14 M 1 143
E15 153
3 - increase in till content 3
=16 163
=0 17
18 183
2 i 3
2_19 "¢ ¥ GRAVEL - coarse grained, soma sand, difficult drilling 19 _z
E 20 3
LOGGED BY: Darryl Schmidt COMPLETION DEPTH: 36.58 m
UMA [ AECOM REVIEWED BY: 'Steve Wiecek COMPLETION DATE: 2/2/06

PROJECT ENGINEER: Steve Wiecek Page 1 of 2




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment

| CLIENT: City of Winnipeg

TESTPIT NO: TH-06-35

LOCATION: West of Pit A Near Hydro Lines

PROJECT NO.: 0265-381-00-02

CONTRACTOR: Maple Leaf Enterprises Ltd,

| METHOD: Canterra Drill Rig - Mud Rotary

ELEVATION (m):

SAMPLE TYPE cras [fjsHesBY TUBE  [XISPLIT SPOON BElsuik [/INoRrecovery  [[[Jcere
g i
E 2 =5 E
3]
E 2|5 SOIL DESCRIPTION WIT | COMMENTS | £
i = &= iy
= =
a (=] =X wI (]
[72] w
E 20 i E
L
R 73
3 . ]
F-22 L 22
E e =
- Rt E
E-23 | - 0-40% geanite I o 23
E R E
24 ?-j‘- 24
5 _ 3
25 o 25
& GR ‘ .« g
26 o 2
3 ! 3
E-27 . 7
| | e 5
5—28 ‘ -(| - gravel size 0.6-0.8 cm 28—§
-
=29 e 293
»
E-30 L 303
; :4 | GRAVEL - frace til, finer parficles with depth, hole staying open E
31 e 313
= ““ . 3]
5_32 | - trace cementacious material {1%) ﬁ G45 2 E
Bt
33 - 33
g o [*1:
- 34 e %
F . 3
35 - 35
: I 3
s | [ e
E o | 3
E End of hole at 36.6 m E
E-37 373
35 %
= 0]
E 40 E
LOGGED BY: Darryl Schmidt COMPLETION DEPTH: 36.58 m
UMA | AECOM REVIEWED BY: Steve Wiecek COMPLETION DATE: 2/2/06
PROJECT ENGINEER: Steve Wiecek - Page 2 of 2




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA GDT 3/21/08

PROJECT: Pine Ridge Pit Aggregate Assessment

| CLIENT: City of Winnipeg

TESTPIT NO: TH-06-36

LOCATION: Northwest of Pit A Near Hydro Lines

PROJECT NO.: 0265-381-00-02

CONTRACTOR: Maple Leaf Enterprises Lid.

| METHOD: Canterra Dril Rig - Mud Rotary

ELEVATION (m):

SAMPLE TYPE W cras ([[sHeLBY TUBE  [X]SPLIT SPOON Hleuik [InoRecovery  [J]core
- L
E 2 & =
= |g|2 A =
Elaly SOIL DESCRIPTION Wi Z | COMMENTS | &
n - & ol = [
=) 5 23 =
<L
wl o
E 0 i SAND -some gravel, trace clay E
3 SA 3
= - 1
; sICL SILT AND CLAY - dark black é
-2 "« 7| GRAVEL - sandy, some cobbles 2
3 ." < :
-3 g 3
g A :
F4 [GRSA 4 43
- < I 47 | Grain Size Analysis 3
5 ot 53
=] - 6
E "¢ Y| GRAVEL - no fine sand, coarse grained, some boulders, difficult drilling 3
E e E
E-7 A 7
= P E
E - ;
o - =
o < 93
: oR| 48 ]
E-10 o 103
E | e 5
11 PR 1
E-12 e 123
5_13 sncal 7| SAND - gravally, race cabbles )
g @R "« Y| GRAVEL - 1.3-1.9 cm sizes, with boulders, 40% granite 3
g L M co 3
F14 End of hole at 13.7 m 143
= - sloughing below 9.1 m ]
15 153
16 163
E17 173
18 133
19 197
E 20 :
LOGGED BY: Darryl Schmidt COMPLETION DEPTH: 13.72m
UMA | AECOM REVIEWED BY: Steve Wiecek COMPLETION DATE: 2/2/06
PROJECT ENGINEER: Steve Wiecek Page 1 of 1




LOG OF TEST PIT PINE RIDGE PIT.GPl UMA GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment | CLIENT: City of Winnipeg TESTPIT NO; TH-08-37
LOCATION: Northeast of Pit A PROJECT NQ.. 0265-381-00-02
CONTRACTOR: Maple Leaf Enterprises Ltd. | METHOD: Canterra Drill Rig - Mud Rotary ELEVATION (m):
SAMPLE TYPE Wcrs [llsHELBY TUBE  [X]SPLIT SPOON Elsuik [Inorecovery  [J]core
= [17]
E| /8 =l E
2|5 SOIL DESCRIPTION Y Z| COMMENTS | E
2 |3 HE 2
2 3
F ¢ "1 SAND - clean, well graded E
E s | 3
E-1 e 3
§ "« ¥ SAND - gravelly, 40% granite 3
= . 23
3 o =
§3 ",'i - trace silt 3 ]
g GRSA ¢ - :
4 R 43
< 650 | Grain Size Analysis 3
5 . 53
1
3—5 o 5—3
g SAND - trace gravel pockets(10-15 cm in size), trace cobbles, very easy drilling 3
7 .
4 =
3 o3
- | e E
o (o]
3 3
% o]
1o 133
?_ 14 SAND - trace gravel 4 G52 14 _f
% o3
3 -
Er ] 173
5—18 18—§
2 653 3
- *, ) - trace sift till E
E-19 : 193
E 20 E
LOGGED BY: D’?'lrryl Schmidt COMPLETION DEPTH: 22.86 m
UMA | AECOM REVIEWED BY: Steve Wiscek COMPLETION DATE: 2/6/06
PROJECT ENGINEER: Sieve Wiecek - Page 1 of 2




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA.GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment | CLIENT: City of Winnipeg TESTPIT NO: TH-06-37
LOCATION: Northeast of Pit A PROJECT NO.: 0265-381-00-02
CONTRACTOR; Maple Leaf Enterprises Ltd. l METHOD: Canterra Drill Rig - Mud Rotary ELEVATION (m):
SAMPLE TYPE Pcree [[[JsHeLey TuBE <] SPLIT SPOON EBuik |/ Inorecovery  [JJcore
amd L
E| |8 o E
25 SOIL DESCRIPTION Wig | COMMENTS | E
&l = % < ]
[ (=] = 95} [}
w o
E 20 -7 -some gravel, some silt il 3
3 sa | :
21 D 213
"« Y| GRAVEL - sandy
22 orsale. 223
4t ?
2—23 [ Endofholeal 229 m 23—;
o o
£ 29 25
= 2%
E a7 73
5—28 23—§
29 29
= 0
o S
5—32 32—3
33 S
%34 34—5
3—35 35%
25 0]
5—37 37—5
= 3
E 39 3
E 40 3
LOGGED BY: Dhr{yl Schmidt COMPLETION DEPTH: 22,86 m
UMA | AECOM REVIEWED BY: Steve Wiecek COMPLETION DATE: 2/6/06
PROJECT ENGINEER: Steve Wiecek Page 2 of 2




LOG OF TEST PIT PINE RIDGE PIT.GPJ UMA GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment | CLIENT: City of Winnipeg TESTPIT NO: TH-06-38
LOCATION: East of North Fine Sand Hole PROJECT NO.; 0265-381-00-02
CONTRACTOR: Maple Leaf Enterprises Ltd. | METHOD: Canterra Drill Rig - Mud Rotary ELEVATION {m):
SAMPLE TYPE Mcree ([)sHELBY TUBE  [X]SPLIT SPOON =JBuLK [/InoRecovery  [J]core
3 w
ANk e £
= |35 SOIL DESCRIPTION Wi | COMMENTS =
[y o 2 ol = [0
] 3 2| & a
<T
w 2]
=i SAND - clean, fine grained, beach sand E
= e 13
E < 3 GRAVEL - sandy, 30% granite, maximum size 1.9 ¢m, no boulders E
;_2 GRSAl "« 2 E
F =TT SAND - fne grained 33
E A [ : e
5_4 4 [ GRAVEL- sandy, 30% granite, maximum size 1.9 ¢cm, no houlders 4_5
; . I 54 | Grain Size Analysis E
S T 33
= . E
N ]
6 - 6
E "¢ | - with coarse grained gravel, 2.5 tm sizes 3
g N g
F, o |or|" 7
g Pt E
- LA E
E-8 t 83
E g 3
E g PE E
2 PR Ml css 3
10 " ] SAD 103
5_11 :4' ‘ GRAVEL - sandy 115
5 e . 3
=P oD TE
2 | - trace silt ill ]
13 o 135
: o E
14 4 : ! 1 @56 , 4_§
g . 3
E-15 PR 153
3 GRSA_‘ Y
E-16 A 163
o
E-17 e 173
| s
=18 L 18
3 K ‘ - gravel/cobble content increases balow 18.5 m W c5 E
g R 3
5—19 ( _ ‘ 19 E
E 20 A E
LOGGED BY: Darryl Schmidt COMPLETION DEPTH: 27.43m
LUMA [ AECOM REVIEWED BY: Steve Wiecek COMPLETION DATE: 2/6/06
PROJECT ENGINEER: Steve Wiscek Page 1 of 2




LOG OF TEST PIT FINE RIDGE PIT.GPJ UMA GDT 3/21/06

PROJECT: Pine Ridge Pit Aggregate Assessment

| CLIENT. City of Winnipeg

TESTPIT NO: TH-06-38

LOCATION: East of North Fine Sand Hole

PRQJECT NO.: 0265-381-00-02

CONTRACTOR: Maple Leaf Enterprises Lid. | METHOD: Canterra Brill Rig - Mud Rotary ELEVATION (m);
SAMPLE TYPE Wcras M[)sHeLeY TUBE  [X]SPLIT SPOON HsuLk [/Inorecovery  [Jcore
3 !

E| |8 =l i E

135 SOIL DESCRIPTION W Z | COMMENTS |

L = % < &5

[m] o < 2] [

o> Wl
E 20 E E
3 iRl 3
5—21 . :‘ 21
g GRSA[ ¥ . E
E s E
F-22 N 22
= B | P
- 4 . 3
g REE ]
23 "« Y| SAND - gravelly, 1.9 cm sizes {rounded} G58 23
: .
E o4 [GRSA 243
g "4 " .| -gravel content decreases below 24.1m E
F L 3
o o« 3
2_25 ‘ ¥ GRAVEL - some sand, maximum giza 6 mm 25_5
¥
%—26 &R ‘ ‘ 25—%
E PR 3
3 & :; P 273
- End of hole at 27.4 m g
E-28 28
3 0
30 303
- I
E 3 2
o =
34 TE
- 5]
£ 50
N 7
- 3
= 10
E 40 :
LOGGED BY: Dbrryl Schmidt COMPLETION DEPTH: 27.43m
LIMA | AECOM REVIEWED BY: Steve Wiecek COMPLETION DATE: 2/6/06

PROJECT ENGINEER: Steve Wiecek Page 2 of 2




Appendix D
2005/6 Gradation Curves



; MATERIALS LABORATORY
GRAIN SIZE DISTRIBUTION UMA % ALDOM UMA Engineering Ltd.
g 1479 Buffalo Place, Winnipeg, MB R3T 1L7 Canada
tel (204) 284-0580 _ fax (204) 475-3646
Client; City Of Winnipeg Contractor
Project:  Pine Ridge Pit Sample No. 805-162
Job No:  0265-381-02 Depth: 121t
Date ; 13-Jan-06 Sampie Description; TP 1, G2
Sieve {mm.) Sieve No. Total Percent Passing Specifaction (min - max)
152.4 8"
127.0 5"
101.6 4"
76.2 3"
50.8 2"
254 1" 100.0
19.1 3/4" 92.8
12.7 1/2" 92.4
9.500 3/8" 91.0
4.750 No. 4 86.5
2.000 No. 10 76.4
0.841 No. 20 47.7
0.420 No. 40 20.0
0.180 No. 80 24
0.150 No. 100 1.9
0.080 No. 200 1.0

Percent Finer

100

g0

80

70

60

50

40

30

20

10

GRAIN SIZE DISTRIBUTION CURVE

Fines

Sand

Gravel

Fine 1

Medium ] Coarsa Fine

Medium

]

AT

)l

/

1

0.010 0.100

1.000
Grain Diameter, mm

10.000

100.000

P




GRAIN SIZE DISTRIBUTION

r

City Of Winnipeg

MATERIALS LABORATORY
UMA Engineering Ltd.

1479 Buffalo Place, Winnipeg, MB R3T 1L7 Canada
tel (204) 284-0580 fax (204) 475-3646

Client: Contractor
Project: Pine Ridge Pit Sample No. $05-162
Job No:  0265-381-02 Depth: 5ft.
Date : 10-Jan-06 Sample Description: TP 2, G3
Sieve (mm.) Sieve No. Total Percent Passing Specifaction  (min - max)
152.4 8" .
127.0 5"
1016 4"
76.2 3"
50.8 2"
254 1" 100.0
19.1 3/1" 89.3
12.7 1/2" 98.4
9.500 3/8" g97.5
4.750 No. 4 95.4
2.000 No. 10 89.7
0.841 No. 20 48.4
0.420 No. 40 9.5
0.180 No. 80 3.0
0.150 No. 100 29
0.080 No. 200 2.7
GRAIN SIZE DISTRIBUTION CURVE
Fines Sand Gravel
Fine 1 Medium )| Coarse Fine | Madim | Coarse
L Tt L OO
ot
/
g0
80 /
o 10
: /
ir 60 / 7
‘g’ 50 ﬁ
g 40 /
0.
30
20 — -
10 )/ l
o ‘ ¢ | | J | Liis
0.010 0.100 1.000 10.000 100.000

Grain Diameter, mm




GRAIN SIZE DISTRIBUTION

MATERIALS LABORATORY
UMA Engineering Ltd.

1479 Buffaio Place, Winnipeg, MB R3T 1L7 Canada
tel (204) 284-0560 _fax (204) 475-3646

Client: City Of Winnipeg Contractor
Project:  Pine Ridge Pit Sample No. S05-162
Job No: 0265-381-02 Depth: 10ft.
Date : 16-Jan-06 Sample Description; TP 3, G5
Sieve (mm.) Sieve No. Total Percent Passing Specifaction (min - max}
152.4 6"
127.0 5"
100.0 4 100.0
76.2 3" 89.2
50.8 2" 89.2
254 1" 55.8
19.1 3/4" 50.0
12.7 1/2" 41.0
9.500 3/8" 35.9
4.750 No. 4 25.5
2.000 No. 10 159
0.841 No. 20 7.5
0.420 No. 40 3.7
0.180 No. 80 1.3
Q.150 No. 100 1.2
0.080 No. 200 0.7
GRAIN SIZE DISTRIBUTION CURVE
Fines I Sand Gravel
100 A+ Fi ] Madium 1 Coarse Fine 1 _Madum 1 Coarse ,
a0 4—~
80 / :
L 70
o
£ 60 /
(T
T 50
o
E 40
30 ’.//
20 /
10 -
_—.——
O #“‘—“‘—‘-?’ 'ﬂ’ i
0.010 0.100 1.000 10.000 100.000

Grain Diameter, mm

T




GRAIN SIZE DISTRIBUTION

Poa oo™ ey 8

T RN
UMA i ,5'%\‘§w%‘<w;g»‘-..r‘:°"§

H

i

H

MATERIALS LABORATORY
UMA Engineering Lid.

1479 Buffalo Place, Winnipeg, MB R3T 1L7 Canada
tel (204} 284-0580 __ fax (204) 475-3646

Client: City Of Winnipeg Contractor
Project:  Pine Ridge Pit Sample No. S05-162
Job No:  0265-381-02 Depth: 13ft.
Date : 10-Jan-06 Sample Description: TP 4, G7
Sieve (mm.) Sieve No. Total Percent Passing Specifaction  (min - max)
152.4 6"
127.0 5"
101.6 4"
76.2 3" 100.0
50.8 2" 86.4
254 1" 79.8
19.1 3/4" 76.8
12.7 1/2% 73.0
9.500 3/8" 1.7
4.750 No. 4 67.8
2.000 No. 10 63.3
0.841 No. 20 51.5
0.420 No. 40 30.2
0.180 No. 80 0.9
0.150 No. 100 0.7
0.080 No. 200 0.3
GRAIN SIZE DISTRIBUTION CURVE
Fines Sand Gravel
Fing I Medium 1 Coarse i | Medium 1 Coarse
100
/|
90 /‘/
80 el
70
o Ay
@ "]
£ 60 A
L. L~
T 50 /f
@
O /
- 40
@
S /
30 f
20 7
| /
10 } /
0 : : ‘l M T I . ! E
0.010 0.100 1.000 10.000 100.000

Grain Diameter, mm

E




MATERIALS LABORATORY

i
GRAIN SIZE DISTRIBUTION UMA | AECD UM Enaneeing L
§ 1479 Buffalo Place, Winnipeg, MB R3T 1L7 Canada
tel (204) 284-0580 _ fax (204) 475-36486
Client: City Of Winnipeg Contractor
Project: Pine Ridge Pit Sampie No. 505-162
Job No:  (0265-381-02 Depth: 5it,
Date : 10-Jan-06 Sample Description. TP 7, G10
Sieve {mm.) Sieve No. Total Percent Passing Specifaction  (min - max)
1524 B"
127.0 5"
101.6 4"
76,2 3"
50.8 2"
25.4 1"
19.1 3/4" 100.0
12.7 1/2" 99.1
9.500 3/8" 87.5
4.750 No. 4 93.4
2.000 No. 10 88.2
0.841 No. 20 72.7
0.420 No. 40 31.1
0.180 No. 80 0.3
0.150 No. 100 0.2
0.080 No, 200 0.1
GRAIN SIZE DISTRIBUTION CURVE
Fines Sand Gravel
Fioe ] Medium ] Coarse Fine 1 Madium i Coarse
100 ‘r H—G I
90 =
80 7
an
/
(N
4 £
o
3 /
O
o
Q
0.
30 -
20
10 // :
0 f o—oé
0.010 0.100 10.600 100.000

Grain Diameter, mm




; MATERIALS LABORATORY
GRAIN SIZE DISTRIBUTION UMA LA C9Y R4 UMAEngineering L.
; i 1479 Butfalo Place, Winnipeg, MB R3T 1L7 Canada
tel (204) 284-0580 fax LZO-‘I) 475-3646
Client: City Of Winnipeg Contractor
Project.  Pine Ridge Pit Sample No. S05-162
Job No;  0265-381-02 Depth: Bit.
Date : 10-Jan-06 Sample Description: TP 10, G11
Sieve (mm.) Sieve No. Total Percent Passing Specifaction  (min - max)
152.4 6"
127.0 5"
101.8 4"
76.2 3"
50.8 2" 100.0
25.4 " 94.8
19.1 3/4" 89.1
12.7 1/2" 84.8
9.500 3/8" 816
4750 No. 4 743
2.000 No. 10 67.5
0.841 No. 20 56.3
0.420 No. 40 25.8
0.180 No. 80 1.2
0.150 No. 100 1.0
0.080 No. 200 0.6
GRAIN SIZE DISTRIBUTION CURVE
Fines Sand Gravel
Fine 1 Medium 1 Coarse Fire | Mediun | Coarse
10 J—
0 [ =
80
80 »
v -
L 70 =]
e
= B0
iC ’(’
€ 50 /
3 /
2 40
s /
o /
30 / :
20 74
10 //
0 *—04
0.010 0.100 1.000 10.000 100.000

Grain Diameter, mm




GRAIN SIZE DISTRIBUTION

UMA | AECOM
H
H

MATERIALS LABORATORY
UMA Engineering Lid.

1479 Butfalo Place, Winnipeg, MB R3T 1L.7 Canada
tel (204) 284-0580  fax {204) 475-3646

Client: City Of Winnipeg Contractor
Project:  Pine Ridge Pit Sample No. S05-162
Job No: 0265-381-02 Depth: 4t
Date : 13-Jan-06 Sample Description: TP 11, G12
Sieve (mm.) Sieve No. Total Percent Passing Specifaction  (min - max)
152.4 6"
127.0 5"
101.6 4"
76.2 3"
50.8 2" 100.0
25.4 1" 90.7
19.1 3/4" 87.1
12.7 1/2" 81.4
9.500 3/8" 77.2
4.750 No. 4 70.1
2.000 No. 10 61.8
0.841 No. 20 423
0.420 No. 40 12.0
0.180 No. 80 0.5
0.150 No. 100 0.4
0.080 No. 200 0.2
GRAIN SIZE DISTRIBUTION CURVE
Fines Sand Gravel
Fine | Madium T Coarse Fire i Medium | Cearse
100 [T, o {
P
90
80
//
L 70 e
i
= >
(1R /
el
T 50
o e
§ 40
30 /
20
10 P -
0 " ;
0.010 0.100 1.000 10.000 100.000

Grain Diameter, mm




GRAIN SIZE DISTRIBUTION

MATERIALS LABORATORY
UMA Engineering Ltd.

1478 Buffalo Piace, Winnipeg, MB R3T 1L7 Canada
1el (204) 284-0580 _ fax (204) 475-3646

Client: City Of Winnipeg Contractor
Project:  Pine Ridge Pit Sample No. 805-162
Job No:  0265-381-02 Depth: 10it.
Date : 13-dan-06 Sample Description: TP 13, G14
Sieve (mm.) Sieve No. Total Percent Passing Specifaction (min - max)
152.4 8"
127.0 5"
100.0 4" 100.0
76.2 3" 92.5
50.8 2" 85.9
25.4 1" 74.4
19.1 3/4" 67.0
12.7 1/2" 57.0
9.500 3/8" 51.5
4.750 No. 4 375
2.000 No. 10 16.9
0.841 No. 20 4.5
0.420 No. 40 1.5
0.180 No. 80 0.5
0.150 No. 100 0.4
0.080 No. 200 0.3
GRAIN SIZE DISTRIBUTION CURVE
Fines Sand _ Gravel
Fine 1 Madiun | Coarse Fre 1 Madium 1 Coarse
100 /w’
go 4
80
_ 70 vd
=
— B0
[ /
ot
50
W
5 40 ¥ {
o /
30 7
20 /
10 % J i
0 el T ¥ i nis
0.010 0.100 1.000 10.000 100.000

Grain Diameter, mm




GRAIN SIZE DISTRIBUTION

Client: City Of Winnipeg
Project:  Pine Ridge Pit
Job No:  0265-381-02

MATERIALS LABORATORY

u M A ; 5 ‘}m g: M“} ﬁ’{c§ UMA Engineering Lid.
% 1479 Buffalo Piace, Winnipeg, MB R3T 1L7 Canada
tel (204) 284-0580__ tax (204) 475-3646
Contractor
Sample No. 505-162
Depth: 5ft.

Date : 13-Jan-06 Sample Description: TP 14, G15
Sieve (mm.) Sieve No. Total Percent Passing Specifaction (min - max)
152.4 6"
127.0 5"
100.0 4"
76.2 3"
50.8 2" 100.0
25.4 1" 81.7
19.1 3/4" 75.6
12.7 1/2" 65.8
9.500 3/8" 59.9
4.750 No. 4 46.9
2.000 No. 10 394
0.841 No. 20 25.0
0.420 No. 40 8.0
0.180 No. 80 0.7
0.150 No. 100 0.6
0.080 No. 200 0.2
GRAIN SIZE DISTRIBUTION CURVE
Fines Sand f Gravel
Fine Modim i Coarse ] Fire 1 Medum Coarse
100 = R
90 7
. L
70
Dy
O
i.:E. 60 /
T 50 A
Q /—G/
E 40
o
30 //
20
e
/
1Q
i
0 PY %/E P . :
0.010 0.100 1.000 10.000 100.000

Grain Diameter, mm




\ MATERIALS LABORATORY
GRAIN SIZE DISTRIBUTION UMA 3 AFUIN]  UMAEngheering Lid
§ 1470 Buffalo Place, Winnipeg, MB R3T {L7 Canada
tel (204) 264-0580 _fax (204) 475-3646
Client; City Of Winnipeg Contractor
Project:  Pine Ridge Pit Sample No. S05-162
Job No: 0265-381-02 Depth: 10ft.
Date : 16-Jan-06 Sample Description: TP 14, G16
Sieve {mm.) Sieve No. Total Percent Passing Specifaction  (min - max)
152.4 6"
127.0 5"
100.0 4"
78.2 3" 100.0
50.8 2" 93.9
254 1" 58.7
19.1 3/4" 42.6
12.7 1/2* 30.6
9.500 3/8" 255
4.750 No. 4 17.3
2.000 No. 10 11.3
0.841 No. 20 44
0.420 No. 40 1.5
0.180 No. 80 04
0.150 No. 100 04
0.080 No. 200 0.2

GRAIN SIZE DISTRIBUTION CURVE

Fines Sand Gravel
Fine I Madium I Course Firw i Madiom | Comse
100 = & AT
S0

80 | /
70 /

60 /

50

Percent Finer

30

20

10 P
0 l i$[ "‘"%/ \ i

¥ 1

0.010 0.100 1.000 10.000 100.000
Grain Diameter, mm




GRAIN SIZE DISTRIBUTION

Client: City Of Winnipeg

Project:  Pine Ridge Pit

Job No:  0265-381-02

Date : 16-Jan-06

MATERIALS LABORATORY

4
¥
UMA | AEC(n Ui Endnesing L
: 1479 Buffalo Place, Winnipeg, MB R3T L7 Canada
tel (204) 284-0580 _ fax (204) 475-3646
Contractor
Sample No. 805-162
Depth; 7ft.

Sample Description: TP 15, G17

Sieve {(mm.) Sieve No. Tetal Percent Passing Specifaction (min - max)
152.4 6"
127.0 5"
100.0 4"
76.2 3" 100.0
50.8 2" 80.3
25.4 1" 52.5
19.1 3/4" 471
12.7 1/2" 38.4
8.500 3/8" 34.7
4.750 No. 4 28.2
2.000 No. 10 23.6
0.841 No. 20 12.4
0.420 No. 40 25
0.180 No. 80 0.2
0.150 No. 100 0.1
0.080 No. 200 0.0
GRAIN SIZE DISTRIBUTION CURVE
Fines 1 Sand Gravel
I Fine 1 Medium 1 Coarse Fing I Madium 1 Coarse
100 = e & =
a0 /
80
70
> /
E 60 A
E 50 *
QO
E 40
(]
o Lot
30 /‘/,,.—i’
20 /
10 > »
0 & — :
0.010 0.100 1.000 10.000 100.000

Grain Diameter, mm




GRAIN SIZE DISTRIBUTION

Client:  City Of Winnipeg

MATERIALS LABORATORY

Project:  Pine Ridge Pit

Job No: (0265-381-02

Date : 13-Jan-06

3
UMA | AECOM  UMa Enginssing i
§ 1479 Buffalo Place, Winnipeg, MB R3T 1L7 Canada
tel {204) 264-0580  tax (204) 475-3646
Contractor
Sampie No. S05-162
Depth: 5t
Sample Description: TP 18, G18

Sieve (mm.) Sieve No. Total Percent Passing Specifaction {min - max)
152.4 6"
127.0 5"
101.6 4"
76.2 3"
50.8 2" 100.0
25.4 1" 86.1
191 3/4" 79.6
12.7 1/2" 721
8.500 3/8" 674
4.750 No. 4 54.2
2.000 No. 10 35.2
0.841 No. 20 9.1
0.420 No. 40 1.3
0.180 No. 80 0.3
0.150 No. 100 0.3
0.080 No. 200 0.2
GRAIN SIZE DISTRIBUTION CURVE
Fines Sand Gravel
Fine 1 Mediuen ] Cowse Fioer | Medilrr | Coarse
100 e
S0
80
70
S X
E 60 A
L.
L
c 50
® /
S w g
o
30 /
20 /
10 o
BSGn
0 +-—oo
0.010 0.100 1.000 10.000 100.000

Grain Diameter, mm




GRAIN SIZE DISTRIBUTION

Client: City Of Winnipeg

Project:  Pine Ridge Pit

Job No: 0265-381-02

Date : 18-Jan-06

i
UMA | AECOM
i

MATERIALS LABORATORY
UMA Engineering Ltd.
1479 Butfalo Place, Winnipeg, MB R3T 1L7 Canada

tel (204) 284-0580 _tax {204) 475-3646

Contractor
Sample No. S05-162
Depth: 5f

Sample Description: TP 18, G22

Sieve (mm.) Sieve No. Total Percent Passing Specifaction  (min - max)
152.4 6"
127.0 5"
100.0 4" 100.0
76.2 3" 87.0
50.8 2" 84.0
25.4 1" 69.4
19.1 3/4" 62.5
12.7 1/2° 50.1
9.500 3/8" 45.0
4.750 No. 4 31.7
2.000 No. 10 17.7
0.841 No. 20 9.1
0.420 No. 40 2.2
0.180 No. 80 0.5
0.150 No. 100 0.5
0.080 No. 200 0.3
GRAIN SIZE DISTRIBUTION CURVE
Fines Sand Gravel
Fine | Madium | Coarse Fina i Medium i Coarse
100
80 :
},)‘ =
80
70
T
@
£ 60
(TR
T 50
3
= 40 4
[ LA
2 r'd
30 5
yd
20
10 ’F"
L]
LT
o oo —eT1' :
0.010 0.100 1.000 10.000 100.000

Grain Diameter, mm




GRAIN SIZE DISTRIBUTION

Client: City Of Winnipeg

Project:  Pine Ridge Pit

Job No:  0265-381-02

Date : 10-Jan-06

. MATERIALS LABORATORY
i _
UMA | AECON  UMAEnanesig L
i 1479 Buffalo Place, Winnipeg, MB R3T 1L7 Canada
) tel (204) 284.0580  fax (204) 475-3646
Contractor
Sampie No. 505-162
Depth: 5ft.

Sample Description. TP 19, G23

Sieve (mm.) Sieve No. Total Percent Passing Specifaction {min - max)

152.4 6"

127.0 5"

101.6 4"

76.2 3"

50.8 2"

25.4 1"

19.1 3/4"

12.7 1/2"

9.500 3/8"

4.750 No. 4 100.0
2.000 No. 10 g99.5
0.841 No. 20 95.1
0.420 No. 40 59.4
0.180 No. 80 0.8
0.150 No. 100 0.5
0.080 No. 200 0.1

GRAIN SIZE DISTRIBUTION CURVE

Fines —_

Sand Gravel

Fine

]

Madiom I Coarse Fine I Meodium [ Coarse

100 7
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Percent Finer
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Grain Diameter, mm
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GRAIN SIZE DISTRIBUTION

MATERIALS LABORATORY

% eer
Lo rememn UMA Engineering Ltd.
U MA | -'3*.;; ok “h:’; i\:‘f noneerng Lt

» T e R

H 1479 Buffalo Place, Winnipeg, MB R3T 1L7 Canada
tel (204) 284-0580  fax {204) 475-3646

Client; City Of Winnipea Contractor
Project: Pine Ridge Pit Sample No, 505-162
Job No:  0265-381-02 Depth: 5ft.
Date : 13-Jan-08 Sample Description: TP 26, G28
Sieve {mm.) Sieve No, Total Percent Passing Specifaction (min - max)
152.4 6"
127.0 5"
101.6 4"
76.2 3" 100.0
50.8 2" 69.9
25.4 1" 69.9
19.1 3/4" 69.9
12.7 1/2" 688
9.500 3/8" 68.1
4,750 No. 4 066.6
2.000 No. 10 63.8
0.841 No. 20 53.1
0.420 No. 40 13.9
0.180 No. 80 0.6
0.150 No. 100 0.5
0.080 No. 200 0.2
GRAIN SIZE DISTRIBUTION CURVE
Fines Sand Gravel
Fine: | Madium ] Coarse Fira i Modium | Coarse
100 '
90 /f
80 -
70 J
o /‘,,.-——0—*‘
c
- B0
i e
T 50
]
a-; 40 /
a /
30 /
20 //
10 /,
0 . 4 4 i
0.010 0.100 1.000 10.000 100.000

Grain Diameter, mm




GRAIN SIZE DISTRIBUTION

Client: City Of Winnipeg

Project:  Pine Ridge Pit

Job No:  0265-381-02

Date : 10-Jan-06

; MATERIALS LABORATORY
Dy e s ineri
UMA | AE{DN  UMAEgheaingLid
H 1479 Buffalo Place, Winnipeg, MB R3T 1L7 Canada
) tel (204) 284-0580  fax (204) 475-3646
Contractor
Sample No. S05-162
Depth: 5ft

Sample Description: TP 27, G29

Sieve {mm.) Sieve No. Total Percent Passing Specifaction (min - max)
152.4 &"
127.0 5"
101.6 4"
76.2 3"
50.8 2"
254 1" 100.0
19.1 3/4" 96.8
12.7 1/2" 93.6
9.500 3/8" 90.5
4.750 No. 4 80.7
2.000 No. 10 70.8
0.841 No. 20 51.6
0.420 No. 40 228
0.180 No. 80 3.3
0.150 No. 100 2.7
0.080 No. 200 0.7
GRAIN SIZE DISTRIBUTION CURVE
Fines Sand Gravel
Fing I Meodium | Coarse Fina | Medium i Coarse
100 i‘/y‘
90
Pa
80
/
o 70
&
- 60
i /
— A
c 50
g /
!q-, 40 ,/
o
30
20
/
1 A
0 : > ¢
0.010 0.100 1.000 10.000 100.000

Grain Diameter, mm




GRAIN SIZE DISTRIBUTION

UMA |

vn-u-mm.m
e
s

MATERIALS LABORATORY
UMA Engineering Lid.

1479 Buffalo Place, Winnipeg, MB R3T 1L7 Canada

tei (204) 284-0580  fax (204) 475-3646

Client: City Of Winnipeg Mud Rotary Drilling
Project:  Pine Ridge Pit Sample No. 506-05
Job No:  0265-381-02 Depth: 154t
Date : 6-Mar-06 Sample Description: TH 34, G30
Sieve (mm.) Sieve No. Total Percent Passing Specifaction {min - max}
152 4 6"
127.0 5"
101.6 4"
76.2 3"
50.8 2"
254 1"
191 3/4"
12.7 1/2" 100.0
9.500 3/8" 98.9
4,750 No. 4 61.9
2.000 No. 10 232
0.841 No. 20 10.3
0.420 No. 40 4.4
0.180 No. 80 26
0.150 No. 100 2.5
0.080 No. 200 2.3
GRAIN SIZE DISTRIBUTION CURVE
Sand Gravel
Fina 1 Madiam 1 Coarse Fite ] Medium Coarse
100 oo ”
a0
80 /f
70 /
@ /
S 60 f
L
T 50 /
g /
E 40
o
30 /
20 /
10 >
L]
0 o omwn ;
0.010 0.100 1.000 10.000 100.000

Grain Diameter, mm

3




: : MATERIALS LABORATORY
GRAIN SIZE DlSTR'BUT}ON UMA i }-t%%:,:ﬁ:}%?% UMA Engineering Lid.
‘ 1479 Buffalo Place, Winnipeg, MB R3T 1L7 Canada
tel (204) 284-0580 _ fax (204) 475-3646
Client: City Of Winnipeg Mud Rotary Drilling
Project:  Pine Ridge Pit Sample No. 8506-05
Job No:  0265-381-02 Depth: 10ft.
Date : 6-Mar-06 Sample Description: TH 35, G39
Sieve (mm.) Sieve No. Total Percent Passing Specifactionn  {min - max)

152.4 6"

127.0 5"

101.6 4"

76.2 3"

50.8 2"

25.4 1"

18.1 3/4"

12.7 1/2"

9.500 3/8" 100.0

4.750 No. 4 99.8

2.000 No. 10 814

0.841 No. 20 36.4

0.420 No. 40 27.7

0.180 No. 80 21.6

0.150 No. 100 21.4

0.080 No. 200 20.9

GRAIN SIZE DISTRIBUTION CURVE

Fines Sand Gravel
Fire 1 Medium | Toarse Fina: i Medium 1 Coarse

T R WIS WO —
L] *
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80

60
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/
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10

Percent Finer
g
I

0.010 0.100 1.000 10.000 | 100.000
Grain Diameter, mm
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. MATERIALS LABORATORY
GRAIN SIZE DISTRIBUTION UMA | AEC{3h  UMAEngincerng L
: i 1479 Buffalo Place, Winnipeg, MB R3T 1L7 Canada
tel (204) 284.0880 __fax (204) 475-3646
Client: City Of Winnipeg Mud Rotary Drilling
Project: Pine Ridge Pit Sample No. 806-05
Job No:  0265-381-02 Depth: 15ft.
Date ; 6-Mar-06 Sample Description: TH 36, G47
Sieve (mm.) Sieve No. Total Percent Passing Specifaction {min - max)
152.4 6"
127.0 5"
101.6 ' 4"
76.2 3"
50.8 2"
25.4 1"
19.1 3/4" 100.0
12.7 1/2" 79.9
9.500 3/8" 64.2
4.750 No. 4 30.9
2.000 No. 10 16.8
0.841 No. 20 7.3
0.420 No. 40 4.3
0.180 No. 80 3.0
0.150 No. 100 2.9
0.080 No. 200 2.7

GRAIN SIZE DISTRIBUTION CURVE

Fines Sand Gravel
Fine | Madium I Coarse Fire | Madium | Coarse

100 [— .....7 ....
Q0

80

70

60

50 +—-

Percent Finer

30 : g ]

10 ,/V
o ot—oo—ror Y
0.010 0.100 1.000 10.000 100.000
Grain Diameter, mm




GRAIN SIZE DISTRIBUTION

Client: City Of Winnipeg

Project:  Pine Ridge Pit

Job No:  0265-381-02

Date : 6-Mar-06

MATERIALS LABORATORY

U MA ;-\3.*{

£
#45
i
6,/4’
W

UMA, Engineering Lid.
1479 Buffalo Place, Winnipeg, MB R3T 1L7 Canada

tel {204) 284-0580  fax (204) 475-3646

Mud Rotary Drilling

Sample No. 5086-05

Depth: 15ft.

Sample Description: TH 37, G50

Sieve (mm.) Sieve No. Total Percent Passing Specifaction  (min - max)
152.4 6"
127.0 5"
101.6 4"
76.2 3"
50.8 o
25.4 1"
19.1 3/4"
12.7 1/2"
9,500 3/8" 100.0
4.750 No. 4 68.8
2.000 No. 10 37.9
0.841 No. 20 23.4
0.420 No. 40 11.5
0.180 Nog. 80 3.1
0.150 No. 100 28
0.080 No. 200 1.9
GRAIN SIZE DISTRIBUTION CURVE
Fines Sand Gravel
Fine | Medium | Coarse Fine: i Madium 1 Goarse
00 e /'
90 /
80 /
o 70
5 il
= 60 i
TS /
€ 50 )
S
a; 40
o 30
L~
20
e
10 _ 1
0 & — ¥ . H
0.010 0.100 1.000 10.000 100.000

Grain Diameter, mm
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MATERIALS LABORATORY
GRAIN SIZE DISTRIBUTION Y vesemn o UMA Enginesting Ltd,
o - - u MA i f"%‘,_ Ew E ?'c;:‘-% 2 g

P " 1479 Buffalo Place, Winnipeg, MB R3T 1L7 Canada
) tel {204) 284-0580  fax (204) 475-3646

Client; City Of Winnipeg Mud Rotary Drilling
Project:  Pine Ridge Pit Sample No. $086-05
Job No:  0265-381-02 . Depth:; 151t
Date : 6-Mar-06 Sample Description: TH 38, G54
Sieve (mm.) Sieve No, Total Percent Passing Specifaction {min - max)
152.4 8"
127.0 5"
101.8 4"
76.2 3"
50.8 2"
25.4 1"
19.1 - 3/4" 100.0
12.7 1/2" 99.2
9.500 3/8" 93.6
4750 No. 4 51.5
2.000 No. 10 24.9
0.841 No. 20 184
0.420 No. 40 15.0
0.180 No. 80 11.5
0.150 No. 100 11.3
0.080 No. 200 10.6

GRAIN SIZE DISTRIBUTION CURVE

Fines Sand Gravel
Fina | Madium | Coarse Firey i Mediun i Coarse

100 RPN YT
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40 - /
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Percent Finer

0.010 0.100 1.000 10.000 100.000
Grain Diameter, mm






