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EXECUTIVE SUMMARY

This report records the fieldwork and results of environmental hydrocarbon investigations at
Mamtoba Hydro s former Diesel Generating Station at Cranberry Portage in the fall of 1996
Cranberry Portage 1s one of a number of diesel sites where the handling of diesel fuel during the
period the generating facility was 1n operation has resulted in contamunation of the soil Ongmally the
Federal Government operated the generating facility as part of the Distant Early Warning Radar
System (DEW Line) but later it was taken over by Manitoba Hydro The site was operational from
November 1962 until October 1975 when the communuty was connected to the provincial power gnd
All activities were carried out 1n accordance with the Manitoba Environment cniteria established 1n

A Guideline for the Environmental Investigation and Remediation of Petroleum Storage sites in

Manitoba July 1993

Areas of hydrocarbon contamination are identified which will enable the development of a

remediation action plan
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I CRANBERRY PORTAGE
GEOTECHNICAL INVESTIGATION OF
SUBSURFACE CONTAMINANTS

10 INTRODUCTION

The primary goal of the geotechnical investigation was to delineate the magmitude and extent of
contamunants at the Cranberry Portage Mamitoba Hydro decommussioned diesel generating station
The areas containing hydrocarbon contamunation are identified and presented in this report A final

remediation plan will be 1ssued 1n a separate report

11  Location and Site History

The decommussioned diesel site 1s located in the commumity of Cranberry Portage approximately 90
kilometers north of The Pas Mamtoba on Provincial Highway 10 Onginally the Federal Government
operated the generating facility as part of the Distant Early Warning Radar System (DEW Line) but
later 1t was taken over by Manitoba Hydro A regional location and site plan 1s shown on Figure 1
An aerial photograph taken on September 1 1966 shows the site as it was before decommussioning

(See Figure 2)

Diesel service was first provided in November of 1962 with a capacity of 1500 kW There were two
5000-gallon (22 730-liter) storage tanks located to the south of the building A smaller 500 gallon
(2 273 liter) underground o1l storage tank was also located on the south side immediately adjacent

to the building and 1s still there

During a portion of the time that the diesel plant was i operation two mobile generators were
positioned along the east side of the building A thuird mobile generator was located near the
transformers to the northwest of the building The diesel plant was taken out of service in October

1975 when the community was connected to the provincial power gnd

JHE/980519 1 w61 1



Fuel was delivered to the powerhouse on tanker trucks and transferred to the on site fuel storage
tanks These transfer points have historically been a source of contamination and were investigated

as part of this study However there were no recorded spills having occurred at the site

The Cranberry Portage Communuty 1s currently using the former diesel plant as a garage A small
building was constructed on the concrete dyke that surrounded the most easterly 5000-gallon fuel
storage tank and 1s being used for storage The large building to the southwest of the diesel plant was

formerly a print shop but 1s now being used as a helicopter hanger

Figure 3 shows the location of the pertinent structures associated with the site as well as the location
of underground utility and sewer lines The drawing also shows the location of photographs 1 through
4 which were taken 1n the fall of 1991

20  FIELD INVESTIGATION
The Cranberry Portage field investigation was carried out 1n September 1996 Twenty-five holes were
drilled and sampled for hydrocarbon contamination The results of this study are presented in this

report

21  Field Survey

In order to provide horizontal survey control a local grid was estabhished using the southwest corner
of the former diesel plant This was assigned co-ordinates 100 N and 100 E with the gnd paralleling
the walls of the building

A steel bolt in the concrete pier on the south side of the building nearest the south west corner was

assigned elevation 100 00 Thus served as vertical control throughout the subsequent investigation

JHE/980519 1 w61 2



22 Field Samphng and Testing

221 Equipment

Test holes were dnlled with a truck mounted Canterra dnll Supplied by Paddock Drilling of Brandon
This dnll came equipped with CME hollow-stem augers and 7 6 cm OD split tubes for sampling
Continuous sampling was achieved with a 0 6 meter sphit sample tube located within the lead auger

Other drilling equipment included hammer plate spht spoon, and cathead Photos 5 and 6 show the

dnill in operation on another project

222 Field Samphng and Testing

Continuous sampling with the CME auger system has the lowest nsk of contarminating the sample
because sampling 1s done ahead of the augers through a clean split tube Sample locations are
identified on the overburden logs contamed i Appendix A The spht tubes were cleaned after each
sample was taken using a hugh pressure washer Except for 4 drill holes in which standpipes were
mnstalled to monitor the ground water all were backfilled with surplus excavated matenial and/or

granular bentomite Hole depths ranged from 3 80 to 12 19 meters

Recovered soil samples were put into polyethylene bags and checked for contamination using a
phototonization detector (Microtip PID) and by smell A description of the PID 1s included 1n
Appendix C The PID test results may be found on the drill logs m Appendix A

A modified general headspace techmque was used in the field to test samples for hydrocarbon
contamunation The soils were broken up and agitated inside a clean polyethylene sample bag The
arr inside the bag was checked for volatile hydrocarbons using the Microtip PID which has an internal

memory to record the readings

After testing for contamination a part of the selected sample was placed 1n a sterile glass jar The
sample jar was sealed with aluminum foil capped and labeled These samples were then stored in a
freezer Samples selected for testing were packed into small coolers with ice packs and transported

to Enviro-Test Laboratories in Edmonton Alberta The samples sent to Enviro Test Labs were
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analyzed for Total Extractables and/or Benzene, Toluene Ethylbenzene and Xylene (BTEX) Enviro-

Test Laboratores test results may be found in Appendix B

30 SUMMARY OF RESULTS

The ground surface in the immediate area of the former Cranberry Portage diesel site 1s relatively flat
even though the general relief in the area 1s low to moderate with numerous lakes and swamps The
site 1s located near the southern boundary of the Flin Flon — Snow Lake greenstone belt an area of
major importance to Mamitoba as a source of mineral deposits The precambrian bedrock consists of
mainly mafic to felsic volcanic rocks that have been intruded by igneous gramtic plutons None of the

dnill holes during the hydrocarbon investigation program reached the underlying bedrock at the site

31 Overburden
Overburden in the area 1s of glacial origin The sequence of geological glacial events as described by

Manitoba Energy and Mines Branch are as follows

a) Dominant ice flow to the south and southwest
b) Ice retreat followed by a westerly ice advance and
c) Expansion of Lake Agassiz into the area as the ice retreated northward and final

withdrawal of Lake Agassiz

Glaciofluvial deposits at the site are outwash fans formed where meltwater streams flowed from the
ice into Lake Agassiz The logs from the 25 holes that were drilled may be found in Appendix A

They show the overburden to be primanly sand or silty sand

32 Ground Water

Four standpipe observation wells were installed during the investigation to facilitate monitoring of
the groundwater table at the site and also to allow for sampling and testing Five centimeter diameter
PVC plastic pipe with a 0 02 mullimeter slotted well screen at the base were sealed and backfilled mnto
dnll holes CB-001 CB-008 CB-021 and CB 024 Protective steel pipe and caps were also added

Observations taken on September 24 1996 one to four days after the wells were installed indicated
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a water table at Elevation 88 5 meters Water level observations are shown on Figure 8 and sketches

of the installations are included with the dnll logs in Appendix A

Water samples were collected from these wells and forwarded to Enviro-Test for BTEX testing

40 EXTENT OF SOIL CONTAMINATION

The Mamitoba Department of the Environment published a document entitled "Treatment and Disposal
of Contamunated Soil June 1996 revised May 1998 This provincial guideline contains remediation

criteria based on site sensitivity levels The remediation cnitenia for soil contaminants are shown n
Table 1

Remediation Criteria for Soil

Parameter Level 1 Level 2 Level 3
mg/kg orppm mg/kg or ppm  mg/kg or ppm

Benzene 00s 05 5
Toluene 01 3 30
Ethylbenzene 01 5 50
Xylene 01 5 50
Total Semi-Volatile Hydrocarbons 500 2000 2000
Total Volatile Hydrocarbons 100 150 800
Mineral O1l and Grease 1000 5000 5000

Table1 Mamtoba Environment Remediation Critena for Soil

The Canadian Council of Minusters of the Environment published guidelines in Report CCME EPC-CS34
entitled "Intenm Canadian Environmental Quality Cntena for Contaminated Sites” dated September 1991
Remediation cniterion are given for both soil and water In addition, the CCME published updated
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guidelines in March 1997 titled Recommended Canadian Soil Quality Guidelines

Table 2 summarnizes some of the pertanent critenia from both reports for soil

CCME Recommended Canadian Soil Quahity Guidelines

Land Use

Parameter Agrnicultural Residential Commercial Industrial
mg/kg orppm mg/kgorppm mgkgorppm mg/ke or ppm

Benzene 005 05 5
Toluene 01 08 08
Ethylbenzene 01 12 20
Xylene 01 1 17

Polycyclic Aromatic Hydrocarbons

Benzo(a)pyrene 01 07 07
Napthelene 01 06 22
Pentachlorophenol 76 76 76
Arsenic 12 12 12

Cyanide 09 09 8
Lead 70 140 260

CCME Interim Canadian Environmental Quahty Criteria

for Contaminated Sites
Polycyclic Aromatic Hydrocarbons

Benzo(a)anthracene 01 1 10
Benzo(a)flouranthene 01 1 10
Benzo(k)flouranthene 01 1 10
Dibenz(a h)anthracene 01 1 10
Indeno(1 2 3-c d)pyrene 01 1 10

Phenanthrene 01 5 50
Pyrene 01 10 100
Polychlorinated Biphenyls 05 5 50

08
20
20

07
22

76
12

400

10
10
10
10
10
50
100

50

Table2 CCME Soil Quality Guidelines




A distinction 1s made depending on the proposed property usage Agncultural Residential or Parkland,

or Commercial and Industnal

Table 3 presents remediation cntena for dnnking water and the support of freshwater aquatic life for

various parameters

CCME Canadian Water Quahity Guidehnes

Freshwater Aquatic Life Drinking Water
Maximum Maximum Aesthetic
Parameter Concentration Concentration Objectives
ppb ppb ppb
Benzene 300 5%
Toluene 2 <24
Ethylbenzene 90 <24
Xy lene <300*

Polycyclic Aromatic Hydrocarbons

Benzo(a)Anthracene

Benzo(a)pyrene 001*
Benzo(b)flouranthene

Benzo(h)flouranthene

Dibenz(a h)Anthracene

Indeno(1 2 3-c d)pyrene

Phenanthrene

Pyrene

Pentachlorophenol 05 60* <30*
Polychlonnated Biphenyls Ing/L
Arsenic 50 25%

* CCME Intennm Canadian Environmental Quahty Cntena
for Contaminated Sites (Water)

Table3 CCME Canadian Water Quality Guidelines

The CCME guidelines are based on the Canadian Water Quality Guidelines (CCREM 1987) and
Guidelines for Canadian Drninking Water Quality (Health and Welfare Canada 1989)
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41  Total Extractable Hydrocarbons in Soils

A total of thirty-eight soil samples were sent to Enviro-Test Laboratories in Edmonton for total
extractable hydrocarbon analysis Samples selected for testing were chosen on the basis of location,
photolonization detector (PID) results smell and depth Enviro-Test Laboratory results are included

in Appendix B and are tabulated on Figure 4

Figure 4 also shows a contour plot of Enviro-Test Laboratories total extractable results based on the
highest laboratory result from each hole tested Contarmnated soil 1s defined as having a concentration
greater than 500 ppm of Total Semu Volatile Hydrocarbons to satisfy the Level I remediation cniteria

or 2000 ppm 1f Level II or III remediation criteria applies

A contour map of the highest photoionmization detector (PID) values recorded 1n each drill hole 1s
presented in Figure 5 PID results are also plotted on the dnill logs found in Appendix A The
absence of any hydrocarbon odor together with low PID values was used to define the outer

boundaries of the contaminated areas

Although there 1s no direct correlation between PID values and parts per million of total extractable
hydrocarbons determined by chemical analysis the areas defined by the contours shown in Figure 4
and those of Figure 5 are very similar Both figures suggest a high level of contamination i the area
of the fuel tanks and to the east of the former diesel generating station The contamnated zone 1s also

expected to extend under the existing building

The location of cross sections A-A and B B are shown in Figures 6 Anticipated zones of
contamination are highlighted on these sections based on laboratory results PID readings and smell

Contaminated matenals with a reported level of total extractable hydrocarbon above 2000 ppm are
found at depths up to 8 meters The water table in the area at the time the samples were taken was

approximately 9 5 meters deep
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42 BTEX n Soils
Six soil samples were tested for Benzene Toluene Ethylbenzene and Xylene (BTEX) The site and
the surrounding properties are classed an Industnal Area None of the samples exceeded the 1997

CCME Recommended Guidelines for Industrial use See Figure 7

43 BTEX in Water
On September 20 1996 during the course of dnlling CB-001 a water sample was collected and sent
to Enviro Test Laboratories for testing The sample indicated levels below the detection limut for

Benzene Toluene Ethylbenzene and Xylene and volatile hydrocarbons

On September 24 1996 water samples were collected from the standpipe wells CB-001 CB-008
CB 021 and CB-024 In the case of CB-008 and CB 021 two samples were taken an imitial sample
and another after the well had been bailed for some time The objective was to msure a sample

representative of the water in the surrounding overburden

All were tested for BTEX and found to be below the accepted freshwater cnitena to support aquatic
life The results of the BTEX water testing program are presented on Figure 8 and the Enviro Test

Laboratory results are included in Appendix B

44  Polycychc Aromatic Hydrocarbons (PAH)

Five soil samples (CB 001 CB-005 CB-006 CB-010 and CB 016) were tested for PAH and none
of these exceeded the cntenia for Industnal Land Use The results from this testing program are
presented on Figure 9

45  Total Volatile Hydrocarbon Testing

Figure 10 presents the results from the 6 soil samples tested for Total Volatile Hydrocarbon None

of the samples exceeded the established Level III criteria of 800 ppm

46  Oil and Grease (Hydrocarbons Recoverable) in Soils
A sample from CB-016 was tested for Ol and Grease and exceeded the Level I cntenia of 1000ppm
with a result of 2500ppm Thus was well under the level II and level III critenia of 5000ppm
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50

SITE INFORMATION

The following information 1s presented to comply with Section 2 of the Mamitoba Environment July
1993 Guidelines

Site Description  The former diesel generating station 1s being used by the commumity of
Cranberry Portage as a garage for equipment and vehicles A small building has been erected
on the concrete barrier formerly surrounding one of the 5000gal fuel tanks

Surrounding Land Use Industnal

Groundwater Usage Groundwater was encountered but we understand there is no

groundwater usage

Surface Water No surface water in the area

Underground Structures An underground 500 gallon fuel tank 1s still located onsite There
are also underground sewers and buried MTS telephone cables There may be remnant
ground rods and grounding grids within the site area

Surficial Geology Sand and silty sand overlying precambrian bedrock

Other Environmental Conditions None

Ewidence of Surface Contanunants Some visible ground staining

Proposed land use Industnal

JHE/au/980519 1 w61 10



60  SITE SENSITIVITY CLASSIFICATION

The site has been assessed in conformance with Section 5 of the Manitoba Environment July 1993

Guidelines

61  Groundwater/Surface Water
Receptor sensitivity 1s considered low, as there 1s no usage of groundwater for domestic supply
While contaminated groundwater and surface runoff could enter the sewer system 1t would have no

direct pathway to potable water supplies As a result the likelthood of impact 1s also considered low

62 Inhalation Risk

Receptor sensitivity 1s low as the area 1s Industrial Likelihood of impact 1s also low as the area will

continue to be used by the community as a garage

With respect to groundwater vapors receptor sensitivity would also be low hence a low site

sensitivity ranking

63 Remediation Criteria

The above findings indicated soil remediation requirements would be to Level 3 cntenia  Remediation

of groundwater 1s not required
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GLOSSARY

Aquifer - Rocks or unconsolidated sediments that are capable of yielding a significant amount of water
to a well or a spnng

Backfill - Matenal used during dnlling to replace the matenal being removed

Bedding Plane - A planar or nearly planar surface within a mass of stratified rock layers that visibly
separates each layer

Bedrock - A general term refernng to rock that underhes unconsolidated matenal

Bentonite - A hydrous aluminum silicate clay muneral which 1s used to provide a seal between well
casing and the borehole

Bio-Degradation - Refers to the decay breakdown or destruction of orgamic matenals (in this case
petroleum hydrocarbons) by micro organisms usually bactena or fungi  In this treatment process
enzymes produced by the micro-orgamisms break down or digest molecules of the contaminants This
1s similar to the normal decay or rotting of fallen trees by naturally occurnng mucro-orgamsms (bactena
and fung)

Bio-Piles - A treatment process used to reduce the concentration of petroleum hydrocarbons in the soil
by bio-degradation and volatihization It involves spreading the contamnated soil in windrows, adding
water and nutnients (fertiizer) and muxing or tiling penodically This provides optimal growth
conditions for growth of micro-organisms (bacteria and fungt) in the soit The mucro-orgamsms
degrade or breakdown the contamunants (bio-degradation) In some cases 1t 1s necessary to add a
culture of bactenal or fungi that have been acchmatized to digest petroleum hydrocarbons By
exposing fresh surfaces of the contamunated soil to the air the process also increases the rate of
evaporation of volatile (purgeable) contaminants

Borehole - A hole dnlled or bored into the earth
BTEX - Benzene Toluene Ethyl-benzene Xylene
CCME - Canadian Council of Minssters of the Environment

Capillary Fringe - The zone immediately above the water table in which the pores are filled with
water under pressure less that atmospheric

Cathead - A revolving drum mounted on a dnll ng for purposes of fnction-hifting the "Hammer" by 1ts
rope 1n the "Standard Penetration Test"

Clay - Fine-grained soil or the fine graned portion of soil that can be made to exhibit plasticity (putty-
like properties) within a range of water contents and which exhibits considerable strength when air-dry



Contammant - Refers to any solid, iquid, gas waste radiation or any combination thereof that 15
foreign to or 1n excess of the natural constituents of the environment, and

a) that affects the natural physical chemical or biological quality of the environment, or

b) that 1s or 1s likely to be injurious or damaging to the health or safety of a person

Contamination - The introduction nto soil, air or water of a chemucal matenal that will adversely
affect the medum'’s quality

Dispersion - Process of contamnant transport which occurs as a result of mechamcal mixing and
molecular diffusion, the extent to which a substance spreads as it moves through the system

Extractable Hydrocarbons (or total extractables) - The results of an analytical procedure that
represents a summation of the concentrations of hydrocarbons from the C7 to Cso carbon range
(including toluene, ethyl-benzene xylene) and 1s calculated agamnst a cahbrated diesel or gasoline
standard Most hydrocarbons 1n this range are of low volatility such as diesel fuel or fuel oil (1e they
do not evaporate as quickly as the smaller hydrocarbon molecules such as those found in gasoline and
more volatile hydrocarbon matenals )

Fracture - A break 1 a rock formation as a result of structural stresses If they are open, fractures
may provide pathways for fluid movement

Geomembrane - An impermeable synthetic membrane used with soil, rock or earth matenals in
geotechnical engineering structures as a barnier to seepage or leakage

Groundwater - Water under hydrostatic pressure in interconnected pores of the saturated zone

Hammer - A 63 6 kg (140 Ib) donut shaped metal weight which 1s dropped from a height of 0 76m
(30 inches) onto the "plate" to drive the "split spoon" 1n the "Standard Penetration Test"

Hazard - Something that can cause injury disease death, economic loss or environmental
detenoration

Hollow Stem Augers - A soil auger which has a hollow centre 1n its shaft through which a "Sphit
Sample Tube" or a "Split Spoon" can be used for retneving soil samples as the auger stning is
advanced

Hydraulic Gradient - The ratio of the change in total head to distance in a given direction
Hydrocarbons - Chermical compounds made up of hydrogen and carbon, for example methane
propane butane, benzene ethylbenzene toluene xylene octane etc Petroleum products such as
diesel fuel fuel ol gasoline lubncating oils and solvents are complex mixtures of hydrocarbons

Infiltration - The flow of flud downward from the land surface into and through soil and rock pores

Landfarm - A level area of ground with an impervious base and penimeter dyke (usually clay) for
contanment and treatment of contamunated soil



Landfarming - A treatment process to reduce the concentration of petroleum hydrocarbons in the
soil by bio-degradation and volatilization It involves spreading the contamunated soil n a layer 02 to
03 meters (8 to 12 inches) thick at a landfarm, adding water and nutnents (fertihizer), and tilling
periodically This provides optimal growth conditions for growth of micro-orgamsms (bactena and
fung) n the sol  The mucro-orgamisms degrade or breakdown the contammants (bio-degradation) In
some cases 1t 1s necessary to add a culture of bactenia or fungi that have been acchmatized to digest
petroleum hydrocarbons  The tilling process also increases the rate of evaporation of volatile
(purgeable) contamunants by exposing fresh surfaces of the contaminated soil to the air

Migration - The movement of chemicals in flowing water or vapour in the subsurface

Moisture Content - The ratio expressed as a percentage of the weight of water in a given soil mass
to the weight of solid particles

PCB - Polychloninated biphenyls used in transformer o1l because of their cooling, insulating and non-
flammable properties

PCP - Pentachlorophenol used as a wood preservative

Plate - An annular collar attached to the uppermost rod section which 1s struck by the "Hammer" 1n the
"Standard Penetration Test"

Plume - A body of contamination ongmating from a specific source and influences by certain factors
such as local groundwater flow patterns and soil charactenstics

Porosity - The ratio of the volume of pore spaces 1n a rock or sediment to the total volume of the rock
or sediment

Purgeable Hydrocarbons  The results of this test procedure are considered to represent the more
volatile hydrocarbons such as benzene and are calculated aganst a calibrated diesel or gasoline
standard Most hydrocarbons in this range are relatively volatile (1e they evaporate quickly)
Examples include the smaller hydrocarbon molecules such as those found in gasoline and volatile
solvents

Remediation Cnitenia - Refers to the acceptable residual levels of contaminants 1n soil or water after
remediation activities have been completed For example Table 1 of the draft Mamtoba Guideline
specifies a remediation cnterion of 500 mulligrams total extractable hydrocarbons per kilogram of soil
for soils at hugh sensitivity sites such as residential areas that are contamunated with diesel fuel or fuel
ol Higher residual concentration (remediation imuts) are specified for less sensitive land uses For
example Table 1 of the draft Guideline permuts levels up to 2000 mg/kg total extractable
hydrocarbons at low sensitivity or low nisk sites

Risk - Probability that something undesirable will happen from deliberate or accidental exposure to a
hazard



Sand - Particles of rock that will pass the No 4 standard sieve and be retained on the No 200 sieve
Saturated Zone - The zone where voids in the soil or rock are filled with water

Silt - Matenal passing the No 200 standard sieve that 1s non-plastic or very shghtly plastic and that
exhibits little or no strength when air dned

Spht Sample Tube - A steel tube split 1n half lengthwise whuch fits inside the "Hollow Stem Augers"
and projects below its cutting teeth so that a good quality soil sample can be retneved duning each
advance of the augers

Spht Spoon - A dnven sampler containing a smaller sized version of the "Split Sample Tube" having a
cutting shoe at its lower end and a check valve and dnll rod connector at its top end, which can fit
through the "Hollow Stem Auger" in the "Standard Penetration Test"

Standard Penetration Test - A soil sampling procedure whereby a "Split Spoon Sampler" 1s dnven
by means of a "Hammer" and "Plate" 0 46m (18 inches) into the soll The number of blows required
for the last 030m (12 inches) of penetration 1s called the penetration resistance and 1s used to
characterize the soil consistency or density

TEH - Total Extractable Hydrocarbon, the result 1s a summation of the hydrocarbon concentration
from the C7 to Cso carbon range (including toluene, ethyl-benzene xylene) and 1s calculated against a
cahibrated diesel standard

Till - Matenal deposited by glaciation, usually composed of a wide range of particle sizes, which has
not been subjected to the sorting action of water

Volatilization - Refers to the evaporation of volatile compounds Since the concentrations of highly
volatile compounds 1n soil contammated with diesel fuel 1s relatively low this 1s generally a less
significant factor than bio-degradation in the landfarming process

Water Table - The level at which the saturated zone 1s at atmosphenc pressure It 1s measured by
nstalling wells which extend a few feet into the saturated zone and then recording the water level in
those wells
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Photographs




Former Cranberry Portage Diesel Generating Station

ic View of the Cranberry Portage Diesel Site looking North to East

Pano
Photo 2

Photo 1




Photo 4

Photo 3 View of the Cranberry Portage Diesel Site looking West

Location of Underground Fuel Storage Tank on the South Side of the Former
Diesel Generating Station
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Photo 5

\ T L

Paddock Drilling’s Canterra Drill

(Photo from another Project)

Photo 6

Close-Up View of Paddock
Drilling’s Canterra Drill
(Photo from another Project)
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I MANITOBA@HYDRO

SYMBOLS@LEGEND FOR
OVERBURDEN MATERIALS

FINE GRAINED SOILS SAND SOILS

GRAVEL SOILS

y CH SW -2] GW
/ High Plasticity Clay Well Graded Sand “e| Well Graded Gravel
7/} Cl L] SW SM *3| GW GM
intermediate P Clay '+ | Borderline Class 74| Borderline Class
CL sP 4 GP
Low Plasticity Clay Clean Sorted Sand .2+ Clean Sorted Gravel
CL ML 1l sPsm .~ GP GM
¥} Borderline Class I'lt Borderline Class M~ Borderline Class
ML SM Y GM
Low/Non Plastic Silt Sity Sand L5 Silty Gravel
MH /) sc 7 GC
High Plasticity Silt ’J Clayey Sand //7’ Clayey Gravel
OTHER BORDERLINE CLASSES
g& SC SM SP SC 7 swsc
e A
7 GCGM 2 GP GC -2] Gw GC
L4 [} ¢ b -
] 3
OTHER MATERIALS ' B/R PT
\Q\\r\ Undifferentiated Bedrock Peat
1 ICE / ) BLDR 7, OH
Ice/lce + Soil \///‘ Boulder 4/ High Plasticity Organic
== WATER @2 CBLS oL
== Free Water/River ® 8 Cobbles > 60% Low Plasticity Organic
HOLE ADVANCEMENT I AUGER SPLIT
Standard Augers Sphit Tube Core Barrel
SPT <§ SONIC % TESTPIT
Spht Spoon Sonic Dnil Backhoe/Hand Dug
CORE SPECIAL

l SHELBY
Shelby

Diamond Core Barrel

Special Samplers
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MANITOBA HYDRO

CRANBERRY PORTAGE

CB-001

Engineening 1 OF 2
DECOMMISSIONED DIESEL GENERATING STATION
GEOTECHNICAL OVERBURDEN LOG Prj # 200629
%GRVL D10 D30 D60  %FINE
S| S lar Ik Moisture F D
[E) Al A Ypes m Auger @ ggfad I ggmﬂ‘ h MC ] %<0 0TEmad> 4 760mm ? E
S K, D Dot | o Ao oow ok | ow wx son ah |
H 'E' IE [I] Shelby I_—_l[] 6‘;‘3:]’ @ Tricone Air Hsmmer Microtip o Total Extractable
) R . PID Reading Hydrocarbons (ppm) m
uscs SOIL DESCRIPTION 100 200 300 400 100 200 300 400
O“ c 1 1 1 1 1 i i
1 FILL (0000 76) Sand and gravel backfill
cs/cq
01260
1 %SICCSM (076 1 77) Sand dark brown some gravel 1
- oxidized no odor backfill -
- I3 01220 -
cs/cq * OB36
2 ?:S/ceCH (1 77 2 02) Clay rootlets backfill 2
?:SICGSM (2 02 2 25) Sand backfill as above Cas e
i (2 25 2 60) Sand medium brown some silt o1010
= Csica dry shght odor o F
(2 60 2 85) Sand as above dark brown weak 800
cs/cq odor 01680
3 Ecs 060 1 L3
(3 03) Auger refusal on rock Moved dnll 1 Om o1720
$os East and rednll to 2 85m
L csicq (2 85 4 10) Sand backfill dark brown coarse L
grained few clay lenses and wood pieces
moderate odor
[ 4 11 022710 4
?smcSP {4 10 4 65) Sand hght brown fine grained 4080
1 :::/cc oxidized damp moderate odor 04230 t
csicq 010 464
14 |SM (4 65 4 70) Sand grey fine grained moderate | ® 02690 0422 _—Aﬂ%o
-5 csicq odor -5
16 (4 70 5 45) Send as above hght brown 02680
CS/Cq
- 17 (5 45 7 88) Sand as above moderate odor 03200 F
cs/cq few thin silt lenses/layers up to 1cm thick
18 0628
-6 cs/cq -6
18 01880
cs/cq
20 0320 -
CS/CQq
I 7 21 ©a9 7 7
cs/cq
o3 038 3
L csicq 0304 F
e
8 26 (7 88 8 21) Sand as above light brown coarse 80718 ﬁ? ]
CSICq grained some silt moderate odor 0371
2% cdSP SM (8 21 8 73) Sand light brown fine grained
r { moderate odor [
27fccSM (8 73 8 90) Sand light brown coarse grained g:: 11
-9 %i/cc moderate odor damp —9
- (8 90 9 70) Sand hght brown fine grained 0222
cs/cq damp moderate odor
130 {9 70 12 19) Sand as above very shght to no 122
10 CSICG odor 10
0221
WATER TABLE NORTH 90 000 EQUIPMENT Canterra COMPLETION 96/09/20
1 1102 {m) EAST 108 800 METHOD Hollow Stem Auger INSPECTOR W T Reynolds
g S2O0028 o o ;ESNSE 90 0 (deg) DRILLER  Paddock Drilling Ltd DEPTH 12 19 (m)
86/09/21 ELEV /S99 52 (m} STATUS _ FINAL Continued




I

Engineering 2 OF 2
GEOTECHNICAL OVERBURDEN LOG DECOMMISSIONED DIESEL GENERATING STATION Pry # 200629
K Moisture %GRVL D10 D30 D8O %FINE D
E i i #e"-h' mAugw @S&? I gu PL MC %<0 076mn ¢ TS0 (/; E
PNV X e Somc [x] &eeot I 20% 40% 60% 80% 20% 0% eo% so% A [ F
1 L 1 1 1 i ] 3 H
H lE' % [ll Shelby DD e;’g:f @ Tricone Alr Hammer Microtip o Total Extractable
R PID Reading Hydrocarbons {ppm)
m,
100 200 300 400 100 200 300 400
mh | #| uscs SOIL DESCRIPTION tm)
2b/cd
g ?;2s,c ) 0407
H 2 Static water level at 10 80m 1
'"t‘ 33 Wet sand obtaining water sample through Cass u
66 augers
- 3 cess qg L
GG
[ 12 {12
(12 19) End of Hole
Note Water level at 11 02m (Elev 88 50m) on
96 09 24
Woell screen and nser pipe are 2 (Scm)
diameter PVC
WATER TABLE NORTH 90 000 EQUIPMENT Canterra COMPLETION 96/09/20
17 1102 (m) gagﬁ 108 800 METHOD Hollow Stem Auger INSPECTOR W T Reynolds
86/08/24 DRILLER Paddock Drilling Ltd DEPTH 1219 {m)
2) Statc wate le e 10 80 (m} PLUNGE 90 O (deg)
96/08/21 ELEV G/S 99 52 (m) STATUS 8"y A8 Rrmio aRan e J8C8 /3R 20 Co98A GeoT




Ny N EE R W N S TN EE T aaw s

N W g N E s A Ea

-12

| Pocket T
‘ SOl hocket = rvane ] DATUM Ground Surface
(kPa) (kPa}
;BE*T’:;D A:‘ :’"° ? °°2 REF LEGEND) ROCK Coreloss Jont
ow Stem 7 L
0 uge! {m} og GROUND
FtL
M
Steeip tcto ppet 306m
2 CH L L
SM
(0 00 7 82} Backfl!l cutt ngs
4
SP
SP SM bl
Il
[
8 [
Lt
(.
b (7928861) Be tonite
Pl
9 sm [ 1
SP SM bl 74
SM 4
H {861 10 15} Sand backt I
° H Sl tted ppe f om 9 14m 12 19m
%% Wate | [at1102m
{10161219) Caedmt |
1219 EO H 87 33m
(12 18} End of Hol
Welis es and se ppea 2
{6cm) d s PVC
LEGEND

WATER TABLE

1) 1102 (m)
96/09/24

2) Sttt w1t |
96/08/21

Y4

I 1080 (m)

CRANBERRY PORTAGE
HOLE No CB-001

2 PVC Slotted Pipe

Installed 96/09/20
(m)} 90000 N 108 800 E

DECOMMISSIONED DIESEL
GENERATING STATION

94 —

82 ~

i

Bg



Nl EET N W R O A En N A M R S AR el N e EaE e

[ SILT & cCLAY SAND j GRAVEL j COBBLES |
- SIEVE SIZE e e nne s _
E 8 TEE s 3% ¥ a8 §5 ok o b
00 n N N n T .?- - N -2 - R =
1 é g » had ] /r ad -
= N nill
005 | !J |
| | |
80 = /
T 2 | I I
m = 1 ! {
A 703 1 / ] !
O | | |
M 603 fI
Zz 2 I II I
— 50 = | . :
o *3 ! ! !
5 403 I | I
g | | |
30 3
© 3 | I I
20 E 1 I I
| | |
10 3
E | I I
0 =
2 4 [} 3 2 4 [} B 2 4 [} B 2 4 ] a 2 4 ] a
0 01 Q1 1 10 100 1000
PARTICLE SIZE IN mm CLASSIFICATION -— SM
MANITOBA HYDRO GRAIN_SIZE DISTRIBUTION GRAPH REMARKS Cu = NA  Co = NA
PROJECT CRANBERRY PORTAGE DECOM DIESEL GEN STN
Power Planning & Ops COBBLES 0 %
Geotechnical Engin SAMPLE NO HOLE NO DESCRIPTION/DEPTH GRAVEL 4 %
Materials Testing Lab 2T JCLAY D 5

DIRECTORY CB96A FILE 15CB0O1S

§



MANITOBA HYDRO

CRANBERRY PORTAGE

CB-002

Engineerning 1 OF 2
QO NICAL OVERBURDEN LOG DECOMMISSIONED DIESEL GENERATING STATION Pry # 200529
%GAVL D10 D30 D8O %FINE
ofsls] fmpr (Mo @5 | B4 Mopre . mm—— | D
—e——
PIMIM X, Sonic [X] gBocnd I 4= 20% 40% 60% 80% 20% 40% 6o% so% A | P
- 1 i 1 L 1 1 1 1 H
H lE' IE' Shelby ug Tricone Arr Hammer Microtip Total Extractable
2 O
(m) R # PID Reading Hydrocarbons (ppm) m
uscs SOIL DESCRIPTION 100 200 300 400 100 200 300 400
1 FILL (0 00 1 50) Sand lght brown trace gravel e
CSICS damp  fill
A amp 0380
3 cs/cq r
< 0812
[ 1 cs/cd L1
4 Q363
cs/cq
L @68 =
6 |sP {150 190) Sand light brown medium 3 ¥
cs/cq
grained damp
.2 8 cd {1 90 3 00) Sand as above light tan brown o300 | 2
7 0296
1 csicq L
0406
cs/cq
-3 040 2 L3
-] d (3 00 3 75) Sand hght brown medium to fine
csic grained damp
10 0240
[ cs/cq L
11 {3 75 4 00) Sand as above trace pebbles 044 2
[ 4 CS/CQ 0423 -4
12 ML l l (4 00 4 30) Silt medium brown with sand
sp \ trace oxidation damp 046 8
+ 13 (4 30 4 75) Sand hght brown medium to fine F
cS/CG o graned damp 0171
5 Y (4 75 4 87) Silt medium brown trace sand o180 5
- 15 ISP -
CS/CG \ damp /
16 ISM (4 87 5 25) Sand hght brown medium to fine 014 8
cs/cq
r grained damp L
17 lsp (5 25 5 62) Sand ight brown with silt fine || - °
[ 6 grained damp 0240 6
18, cdML (5 62 6 00) Sand hght brown fine to medium
19 grained trace silt demp g*:_’;‘;
r gi/ce P (6 00 6 25) Silt light brown with sand damp t
(6 25 6 40) Silt medium brown damp 032 1
[ 7 %"SICGSM \(6 40 6 75) Sand light brown / [ 7
lo2 (6 75 7 50) Sand light brown with siit fine 0383
cs/cq grained damp
" 23 ML (7 50 8 25) Silt light brown some sand 0380 _
damp
8 ba 0198 8
- cs/cq -
o
25 JsM (8 25 8 50) Sand light brown some silt 24
g 26 ML (850 9 15) Silt light brown trace sand o '
demp 0161
gs/cq
- cs 0181 -°
%%ICCSM (9 159 90) Sand hght brown fine grained
with silt damp [
[ 30 0121
CS/Cq
o]
100 | by ImL (990 10 95) SAt medwwn brown some sand | 10
WATER TABLE NORTH 80 500 EQUIPMENT Canterra COMPLETION 96/08/20
No water level EAST 107 900 METHOD Hollow Stem Auger INSPECTOR  F Demchenko
recorded ;ESNGE 90 0 (deg] DRILLER Paddock Drilling Ltd DEPTH 11 40 (m)
ELEV G/S 99 42 (m STATUS  FINAL Continued




Engineering 2 OF 2
DECOMMISSIONED DI L GENERATIN
QEOTECHNICAL OVERBURDEN LOG Cco SSI0 ESEL G G STATION Pr) # 200529
Morst %GRVL D10 D30 D80 %FINE
PIR| 2| Fomme  (Nawe [z | &%, w Mot —— 6|8
[ ° }
-T- 'g' 'g' &ggg‘m w&mc @Mm I g;g?m 20% 40% 60% 80% 20% 40% 60% 80% A $
H E ‘E' [I] Shelby DD e:g:[ M Tncone Arr Hammer Microtip o Total Extractable H
{m) R 2 PID Reading Hydrocarbons {ppm) m
uscs SOIL DESCRIPTION 100 200 300 400 100 200 300 400
2 oo A L 1
[ ?:s/ce damp L
- D6 8
cs/cq
L1 s Isp 18 11
(10 95 11 40) Sand hght brown medium to
CS/Ca
fine grained damp
{11 40) End of Hole
No bedrock encountered
No water level recorded
WATER TABLE NORTH 80 500 EQUIPMENT Canterra COMPLETION 96/09/20
No water level EAST 107 900 METHOD Hollow Stem Auger INSPECTOR F Demchenko
recorded gf&ﬁge 90 0 (deg) DRILLER  Paddock Drilling Ltd DEPTH 11 40 (m)
ELEV G/S 99 42 (m? STATUS &, HG3%ER3° R0 chanline S85819F, 30 S0 cBBsA GEOT




@ o

MANITOBA HYDRO CRANBERRY PORTAGE CB-003

Engineering 1 OF 1
GEOTECHNICAL OVERBURDEN LOG DECOMMISSIONED DIESEL GENERATING STATION Pr} # 200629
%GRVL D10 D30 D80  %FINE
IE) i i ?mp.lev m Auger @ 8:'1-0.0 I Buu'!"\do PL Mohl‘séure LL % 0 O75med <4 750mm ? B
—e—§
MM X gt D) some [x] geocint,, I Sreb 20% 40% 60% 80% 20% 0% 6o% so% A | F
- 1 i 1 A 1 L 1 N H
H % IE' [l] Shelby DD ﬁa“g:[ @ Trcone Air Hammer Microtip o Total Extractable
(m) R y PID Reading Hydrocarbons (ppm) (m)
uscs SOIL DESCRIPTION 100 200 300 400 100 200 300 400
O16-8-1 L 1 1 1 1 1 1
15 IFILL \(O 000 10) Sand fili /—01'63
s SP (0 10 0 75) Sand hght tan brown coarse to
CS/CG 15
3 fine grained trace gravel damp 0183 -
Cs/cq
la (0 75 1 50) Sand hght brown coarse to o280
c8/Cq medium grained damp L1
k Q362
csicq
e (1 50 2 25) Sand hght brown medium to fine )
cs/cq
grained demp ,
) L 016 3 )
cs/cq
8 ML [T] (225 2 40) Siit medium b d 39 0
Gsmcsp \ ad it medium brown some san /-00433 ; g
cs/cq amp
{2 40 3 80) Sand hght brown medium to fine
[ 3 grained damp [ 3
R 0210
cs/cq
Lhicd 1
0190
[ 4 2:25 ML (3 80 4 05) Silt medium brown and sand 4
13 damp 0188
csc SP (4 05 4 25) Silt medium brown trace sand Q20
cs/cq \ damp / A
0188
18 ML | | [\1425 4°55) Sand nght tan brown fine to
5 16 ISP medwm grained trace oxidation O234 5
- csic (4 55 4 80) Silt medium tan brown trace -
sand damp 0179
}:7SICC (4 80 6 10) Sand light brown fine to medium L
18 grained trace siit damp 0298
CSicq
[ 6 ]
0162
éﬂs/ccSM (6 10 6 45) Siit medwm brown with sand
damp
29 (6 45 6 85) Sand hght brown some silt o198 [
cs/cd 9
damp
(6 85) End of Hole
No bedrock encountered
No water level recorded
WATER TABLE NORTH 78 600 EQUIPMENT Canterra COMPLETION 96/08/20
No water level EAST 118 500 METHOD Hollow Stem Auger INSPECTOR  F Demchenko
recorded ngNgE 90 0 (deg) DRILLER Paddock Drilling Ltd DEPTH 6 85 (m)
ELEV G/S_99 23 (m STATUS 8" So@RSB8 R0 chan e SERTRE %0 C300A GooT




2 U BE T aE E S Ny N S - =

MANITOBA HYDRO

CRANBERRY P&TAGE

CB-004

Engineering 1 OF 1
DECOMMISSIONED DIESEL GENERATING STATION
ceotecuncaL  OVERBURDEN LOG 0 Pry # 200629
%GRVL D10 D30 D60 %FINE
] Ik Moisture
DIs| 5| fommer  (Nawe R | B e — i G | D
—e—
PIMIM Xgen, Sonic [x] g8send,, I §reb o 20% 40% 60% 80 20% 40% eo% sox A | F
H L L - 1 1 1 1 1 1 1 1 H
EIl E [I] Shelby DD ﬁ‘a“g:[ @ Tricone Air Hammer Microtip o Total Extractable
(m) R ¢ PID Reading Hydrocarbons (ppm) m
uscs SOIL DESCRIPTION 100 200 300 400 100 200 300 400
1 X O:e el 1 1 1 1 1 1 1
e GFILL \(0 00 0 05) Gravel fill
SP (005 0 75) Sand dark brown with silt trace |54
+ %szce gravel damp L
] (0 75 1 50) Sand medium tan brown trace 0184
L1 CS/CS siit damp -1
4 0288
cs/cq
r (1 50 2 28) Sand light brown medium to fine o268 r
CS/CG
grained damp 02380
2 cs/cq -2
)
7 cdML (2 28 2 85) Silt_medium brown grey with v %
[ sand damp r
0218
3 % sicdSP SM (2 85 3 05) Sand hght brown medium to fine © 058 5 00 015 035 074 58 [-3
9 sed : { grained damp -
[ (305 4 27) Sand hght brown medium grain
r 9 damp 0306 0 5
csic : ll
1 |1 [ ] 03710 > >€Bo
[.4 cs/ca L 799%
It
12 't ] (427 455) Sand hght brown fine to medium >> 3147 0
r 1:’ CML L1 N grained trace silt damp 0269 0 -
cs/cq {4 55 5 30) Silt ight brown and sand damp
1 S cee1 321 5
LSic '3 -
01760
[ 18cqSM (530 6 10) Sand medium brown fine grained e r
. with siit damp o138
CS/CG
[_6 [ 6
c.ISICGSP (6 10 7 10) Sand light brown trace siit ©22
medium to fine grained damp
L 18 01040 L
cs/cq
vy 02930 00 L
L 7 ::BSICGML (6 85 7 25) Silt hight grey brown with sand 007
COS/CGSP {7 25 7 55) Sand hght brown fine grained 128
F ) trace silt 0181 r
csicd (7 55 9 15) Sand as above with silt
| 8 o2 0176 8
Cs/cq .
0120
L cs/cd L
loa 0196
cs/cq
9 9
(9 15) End of Hole
No bedrock encountered
No water level recorded
WATER TABLE NORTH 91 500 EQUIPMENT Canterra COMPLETION 96/09/20
No water level EAST 124 500 METHOD Hollow Stem Auger INSPECTOR F Demchenko
recorded ;55“85 20 0 (deg) DRILLER Paddock Drilling Ltd DEPTH 9 15 (m)
ELEV G/S 99 38 (m} STATUS 8™, IS8Rm0 chan*tine SE68/3H 30 31 Co%6A GeoT




--«—-—---—n_-—-—-m-‘-l

T |

| SILT & cLAY SAND X GRAVEL \ COBBLES I
n LS S‘lEVE SIZE “ - - - N [ PR N [ -
E 8 T T3 s 3% * AN Ty b by 5 = »
100 e » e d *’ o e d ol o .
) ) /:// o .
a0 3 | ) |
E
E | / l I
80 =
o 3 | / | |
M 3 | / | !
A 703 1 / ) 1 ‘
O = I / I I
rm 603
=z E
= | / I I
T E | / | |
5 402 | / I |
O 3 | / | |
Z 33 /
@ 3 | / | |
203 | // | !
10 E | // | l
= b1 I I
O =
2 4 4 8 2 4 [ B 2 4 [ B 2 4 [ ] a 2 4 (-] a .
0 01 01 1 10 100 1000
PARTICLE SIZE IN mm CLASSIFICATION — SP—SM
MANITOBA HYDRO GRAIN SIZE DISTRIBUTION GRAPH REMARKS Cu = 4 B0 Ce = 120
PROJECT CRANBERRY PORTAGE DECOM DIESEL GEN STN
Power Planning & Ops COBBLES 0 %
Geotechnical Engin SAMPLE NO HOLE NO DESCRIPTION/DEPTH GRAVEL Q%
Materials Testing Lab 2V /cLAY % X
cs -9 CB — 004 305 — 342m DATE 98 03 26 TESTED BY AK

DIRECTORY CB96A FILE 9CBOD4S



--\--------------q‘\’--

[ SILT & cCLAY | SAND | GRAVEL X COBBLES |
L) §!EVE SIZE M - U - - N [ N -3 -
B 3 TTT T ST T 5 $; eysssoz w
100 * + # - i o *
90 E | ,/'/ |
I/ | |
80 3
T 3 | |
% 70 E | i |
= | T I
O 3 | | | ‘
m 603
Z 3 | I I
1 : , .
o = [ | !
> o | |
% § I I I
30 3
P 3 | I I
20 -5 | | |
§ | I |
10 =
E I | I
= -
2 4 [ 8 2 4 a B 2 4 ] 8 2 4 e a 2 4 8 a
0 01 01 1 10 100 1000
PARTICLE SIZE IN mm CLASSIFICATION — ML
MANITOBA HYDRO GRAIN SIZE DISTRIBUTION GRAPH REMARKS Cu = NA  Co = NA
PROJECT CRANBERRY PORTAGE DECOM DIESEL GEN STN
Power Planning & Ops COBBLES 0 =
Geotechnical Engin SAMPLE NO HOLE NO DESCRIPTION/DEPTH GRAVEL 0%
Materials Testing Lab Moy 7o o

DIRECTORY CBSG&A FILE 19CB0DO4S



MANITOBA HYDRO CRANBERRY PORTAGE CB-005
Engineering 1 OF 1
GEOTECHNICAL OVERBURDEN LOG DECOMMISSIONED DIESEL GENERATING STATION Pr) # 200629
E ls\ i :’;‘,","' m Auger @ E:,':,. I ulk ] Moh:'séure %GAVL D10 D30 <t:eo %Hgs E
$<0075l|n1
; ° { /
"l" h,;'.' “,f i Sonic [x] kel . I §rob e 20% 40% 60% B80% 20% 40% 60% 80% A -',’-
- 1 i i 1 1 1 1 [ H
H IE' |E' [l] Shelby DD é:g.:[ @ Tricone Air Hammer Microtip o Total Extractable
() R PID Reading Hydrocarbons (ppm) (m)
m # uscs SOIL DESCRIPTION 100 200 300 400 100 200 300 400
1 cdSM {000 0 30) Sand medium brown with silt i
A 9 trace gravel damp o178
L csicq {0 30 0 75) Send medium brown some siit L
trace oxidation damp o198
8 ML (0 75 1 20) St medium brown with fine
1 CS/CG [ 1
grained sand damp
30 2
?:SICGSP {1 20 1 65) Sand light brown medium ©
- E grained damp 0478 F
CS/Cdgm (1 65 2 25) Sand hght brown fine grained
[ 2 o and silt damp 03470 )
csicq
7 cdSP (2 25 3 05) Sand medium brown medium >> @740
C grained damp r
0427
CS/CG
[ 3 ) 3
Y (3 05 4 40) Sand medium brown medium b >>(p604 0 > %00
csicq grained damp
- 10 Q498 0
cs/cq [
11 0#84 0
[ 4 CS/CG [ 4
03340
L 12 L
F?'CC;A; [ (4d4a?r‘: 55) Silt light brown some sand /_ ohes o
csicd
g 14 |ML (4 55 4 80) Sand hght brown some silt >>(>5c;%o 009 531 [ 5
i damp ce7s ——
cs/cq
(4 80 5 00) St hght brown some sand 0232
L cS/CqG damp r
17 (5 00 6 10) Silt light brown and fine sand 0117
cs/cq
[ 6 .6
1 Isp (610 6 85) Sand light brown fine gramed o226
damp
L 10 0339 L
cs/cq
L7 c%/cc ML (6 85 7 22) Silt hight brown trace sand ¢ omnso B [ 7
damp 0172 o
21 (7 22 7 70) Silt as above with sand
cs/cq
L a2 01886 r
75cdsp (7 70 7 80) Sand seam medium brown 5%
8 %gszL medium grained damp [ .8
{7 80 8 30) Siit light brown and fine grained
0183
%Bs/cq sand damp
i (8 30 9 15) Silt as above some fine grained L
o sand 0190
cs/cq
[ 9 9
(9 15) End of Hole
No bedrock encountered
No water level recorded
WATER TABLE NORTH 91 700 EQUIPMENT Canterra COMPLETION 96/09/20
No water level EAST 133 500 METHOD Hollow Stem Auger INSPECTOR  F Demchenko
recorded ;f&“gs 90 0 (deg) DRILLER  Paddock Dnlling Ltd DEPTH 9 15 (m)
ELEV G/S 99 04 (m] STATUS BN, A58 R3R3°Rrrio chan™fine 5808/3F G0 3! CooeA GeoT




[ SILT & CLAY | SAND | GRAVEL | COBBLES |
SIEVE SIZE
P 3 O¥TE T W T ossssoErErco; B
5
100 = o /‘*/‘ s 4 *+ - -
90 E | 4 | |
=
e | / | |
80 5
I I / | |
m g | | |
A 70 3 i | I
SEIRE I I I
2 " I | |
= 53 -
<o 73 | |
5 40% I I I
2 3 | | |
30 5
@ 3 I I I
23 ! ! .t
| | |
10 3
E I I |
o =
2 4 ) ) 2 4 6 8 2 4 (] B 2 4 ] a8 2 4 a a
001 01 1 10 100 1000 ’
PARTICLE SIZE IN mm CI_ASSIFICATION - MI_
MANITOBA HYDRO GRAIN SIZE DISTRIBUTION GRAPH REMARKS Cu = NA  Co = NA
PROJECT CRANBERRY PORTAGE DECOM DIESEL GEN STN
Power Plannming & Ops COBBLES 0 %
Geotechnical Engin SAMPLE NO HOLE NO DESCRIPTION/DEPTH GRAVEL 0%
Materials Testing Lab 2LT/CLAY o X
€S - 15 [ CB — 005 500 — 530m DATE 98 03 26 TESTED BY AK

DIRECTORY CBY96A FILE 15CBO05S



Engineering 1 OF 1
DECOMMISSIONED DIESEL GENERATING STATION
GEOTECHNICAL OVERBURDEN LOG Prj # 200529
%GRVL D10 D30 D60  %FINE
S| S lor "3 Moisture F D
E Al A mp. m Auger @ S:"rocl I g:'nple ! M‘C L.L % <0 07Eme <4 T50mn 9 E
PNV X e Sonic (x]gooep, I greb, 20% 40% 0% 0% 20% 0% 60% so% A E
H E |€ Shelby uge Tncone X Air Hammer Microtip Total Extractable
arr rd e}
(m) R . PID Reading Hydrocarbons (ppm) (m)
uscs SOIL DESCRIPTION 100 200 300 400 100 200 300 400
IPT \(0 00 0 10) Peat I o
CsicaML {0 10 0 60) Silt hght brown trace sand trace
3 gravel damp o118 -
%srchM {0 60 2 55) Sand light brown with silt 038 4
R csicd medium grained damp '
4 0334
CS/CG
r 5 0381 L
csicq
| 2 o170 )
csicq 015 3
7 (1] >> o0
[ CS/CG
?:SIcq ML {2 55 2 90) Silt medium brown trace sand o870
3 ® |SP damp 04174 3
(2 90 4 55) Sand light brown medium 0441
cs/cq grained damp
L 1 [ ] 0428 >E o
cs/cq
2 ® 0691 2
[ 4 cs/cqg -4
3 01800
cs/cq
L 0163 r
L& eqML JJ (4 55 4 75) Silt medium brown trace sand
5 SP T\ damp [ 0197 5
- 13 /cdqML (475 4 82) Sand seam -
SP (4 82 4 90} Silt medium brown trace sand 0180
L 1CsS/CC damp i
17 (4 90 6 60) Sand hght brown medium o110
csicq
[ 6 grained damp | 6
18 014 3
cs/cq
! 1086 1
19 ML [ [ ] (660685 Sit medm brown some fine
\ sand damp
(6 85) End of Hole
No bedrock encountered
No water level recorded
WATER TABLE NORTH 71700 EQUIPMENT Canterra COMPLETION 96/09/20
No water level EAST 129 100 METHOD Hollow Stem Auger INSPECTOR  F Demchenko
recorded ;RENg 90 0 (dog) DRILLER  Paddock Dnlllng Ltd DEPTH 6 85 (m)
ELEV G/S 98 96 (m? STATUS BN, HE84R0 . Rrrio oham ine D565 /0R Q0 32 coooA Geot




TS RN NS NS N D BN OE N EN N BN N BN Em Etam o

-

T

| SILT & cLAY | SAND GRAVEL ' COBBLES |
- SIEVE _SIZE o L _
8 3 ¥TTE T O® ¥ $5 §; wgbri 3 0B
T v = g L) 3
100 3 - /J, T + - +
80 E | L] | |
| 14 || |
80 3
U 3 I / II I
™ = l | i
A 7 = T 1 T
8 6°§ | | I .
pd E | I I
5 . . .
o E | / | |
> 3 |/ | |
% E f | |
30
P 3 I I I
203 | I !
E I I I
10 3
E I I I
o =
2 4 a a 2 4 ] 8 2 4 [} [} 2 4 ] a 2 4 a a
0 01 01 1 10 100 1000
PARTICLE SIZE IN mm CLASSIFICATION — SM
MANITOBA HYDRO GRAIN SIZE DISTRIBUTION GRAPH REMARKS Cu = NA  Coc — NA
PROJECT CRANBERRY PORTAGE DECOM DIESEL GEN STN
Power Planning & Ops COBBLES 0 %
Geotechnical Engin SAMPLE NO HOLE NO DESCRIPTION/DEPTH GRAVEL 0%
Materials Testing Lab 2 /cLay o
cS -7 CB — 006 225 - 255m DATE 98 03 26 TESTED BY AK

DIRECTORY CB96A FILE 7CBOOGS



MANITOBA HYDRO

CRANBERRY PORTAGE

CB-007

Engineering 1 OF 1
GEOTECHNICAL OVERBURDEN LOG DECOMMISSIONED DIESEL GENERATING STATION Pr) # 200629
Moisture |%GRVL D10 D30 D8O %FINE
E i i %?o’-b' m Auger @ ore I g:lll"tp‘ " M'c L.L %<0 0T5mal 4750 ? g
$ ';;’.1 NPA El L D] Sonic @ mem I gwml 20% 40% 60% 80% 20% 40% 60% 80% A -T-
i L 1 s 1 1 1 1 H
H % IE. [.] Shelby DD mg @ Tncone Alr Hammer Microtip o Total Extractable
m R PID Reading Hydrocarbons (ppm) (m
# uscs SOIL DESCRIPTION 100 200 300 400 100 200 300 400
FILL (0 00 0 30) Gravet fill
1 SP (0 30 1 50) Sand medium brown fine grained 0202
L csi/cq L
with silt demp
b ol X:}
[ cs/cq [ 1
a 013 2
csicq
L 0186 F
ésmc ML {1 50 2 20) Siit medium brown some sand
damp 00 84 8
2 148 I ——
cs/cq
6 SP (2 20 2 62) Sand hght brown coarse to o810
L cs/cq medium grained some gravel damp L
by {2 62 3 05) Send light brown medium o >>(pe4s 0 >3%0
3 CSiCq grained some silt damp 3
L N [
CSICGML (3 05 3 50) Silt medium brown with sand 3880
damp
: %SICCSP (3 50 5 30) Sand brown coarse to medium O48p 0 r
i grained some gravel damp 03270
4 CS/CG [ 4
" 03890
csicd
L 12 olBs 0 r
CS/CG
[ 5 13 04229 ' 5
cs/cq
14 (5 30 6 50) Sand hght brown medium to fine | ® >>(e120 >3%0
L csicd L
grained damp
16 >>(Pb4g 0
csicq
-6 [ &
18 03140
CS/Cq
s ::QICCML (6 SO 6 85) Silt medium brown with sand Caz0p0 [
1g P | damp 0400 0
-7 2cqSP SM { | | 1685895) Sand light brown some silt L7
'8 bl medium to fine grained damp ° 0424 hOO 015 023 106
cs/cq It
L 02870 r
20
EFICG:PLSM (7 55 7 70) Siit seam medium brown damp 04370
| 8 cs/cq bl ' 8
[
22 |l : >>P624 0
L cs/cq L L
[
o
-2 23 ML (8 95 9 45) Silt medium brown with sand hd >> (608 0 >?§%09
csicq 04b7 0
124 damp
csicd
L | 28 lsp (9 45 9 90) Sand hght brown fine to medium O3ea0 .
cs/cd
grained some silt damp
(9 90) End of Hole
WATER TABLE NORTH 91 000 EQUIPMENT Canterra COMPLETION 96/09/21
No water level EAST 150 000 METHOD Hollow Stem Auger INSPECTOR  F Demchenko
recorded 'T,fgngs g%f( doa) DRILLER  Paddock Dniling Ltd DEPTH 9 90 (m)
ELEV /S 98 63 (m) STATUS _ 5"y M58 RS Brrro chanine JBR8 Sy 2 CB99A GEOT




--‘\------------—--ﬁ--

[ SILT & cLAY SAND , GRAVEL , COBBLES |
- SIEVE SIZE _ . . . .
E ] §TE z 3 ¥ a8 §7 &gk s 3 t
T 5 T T ¥ 3
100 * Tt 1 » * *
= |1
= 1]
80 5 | ’// | |
E | |
80
T = | I I
m = | l ]
A 7 = 1 ] T
O 3 | | |
m 603
Z 3 I I I
= 3 , ;
o E ! | |
% 03 | I |
% | | |
30 5
P) ; I I I
20 3 | | |
3
03 | | |
E I | I
o =
2 4 ] 8 2 4 a [ 2 4 ] B 2 4 [ ] a 2 4 ] a
0 01 01 1 10 100 1000
MANITOBA HYDRO GRAIN_SIZE DISTRIBUTION GRAPH REMARKS Cu = NA Co = NA
PROJECT CRANBERRY PORTAGE DECOM DIESEL GEN STN
Power Planning & Ops COBBLES 0 %
Geotechnical Engin SAMPLE NO HOLE NO DESCRIPTION/DEPTH GRAVEL 0 %
Matenals Testing Lab STJCLAY p X
s -5 cB — 007 187 — 220m DATE 98 03 26 TESTED BY AK

DIRECTORY CB9BA FLE 5CBOD7S



--\--------—-----qﬂ--

| SILT & CLAY | SAND X GRAVEL X COBBLES |
R ﬂEVE SlZE A - F - - N L7 I » -
E 3 2 3% s 29 * FN Ty b :5' s T »
C - g 5 s
100 — "> +» * * o *
! / ! |
3 I I I
80 =
L | I I
m = 1 | ]
A 3 | / T T
Qg2 | | | @
zZ =
— o 3 I | | |
o E | / | |
e 1 | I
% | / | |
30 =
€)) 3 | / | |
2o§ ] e | |
= LH/ I I
10 =
= I I I
03 ’
2 4 8 8 2 4 [} 8 2 4 a B 2 4 ] a 2 4 [ ] a
0 01 01 1 10 100 1000
PARTICLE SIZE IN mm CLASSIFICATION — SP-SM
MANITOBA HYDRO GRAIN SIZE DISTRIBUTION GRAPH REMARKS Cu = NA  Ce = NA
PROJECT CRANBERRY PORTAGE DECOM DIESEL GEN STN
Power Planning & Ops COBBLES 0 %
Geotechnical Engin SAMPLE NO HOLE NO DESCRIPTION/DEPTH GRAVEL 0 %
Materials Testing Lab S/CLAY X
¢S - 19 B — 007 722 — 755m DATE 98 03 26 TESTED BY AK

DIRECTORY CB986A FILE 19CBOO7S



Y

Engineering 1 OF 2
DECOMMISSIONED DIESEL GENERATING STATION
GEOTECHNICAL OVERBURDEN LOG Prj # 200629
%GRVL D10 D30 D80 %FINE
S ler 1k Moisture D
E A i ypes mAUW @g:r'reel I guamde : M'c L %<0 OTbme <4 750mm C/i E
PIMIM it Somic pect rab 20% 40% 60% 80% 20% 40% 60% 8o% A | D
; E E oon ers mle I3 1 1 1 1 i 1 1 E"
E| E m Shelby DD prrs| @ Trnicone Air Hammer Microtip o Total Extractable
(m) R PID Reading Hydrocarbons (ppm) (m)
# uscs SOIL DESCRIPTION 100 200 300 400 100 200 300 400
PT \(0 00 0 05) Peat with topsoil /‘
1 (s:r 7 \(O 05 0 30) Sand brown trace silt damp 127
r csicq (0 30 1 50) Clay brown trace silt trace sand r
A / blocky hard insitu above PL he 2
[ 1 Ccsicq / [ 1
5 / o180
csicq
[ 07198 L
éwceML (1 50 1 85) Silt hght brown some fine grained
sand damp o84 1
s SP SM 2
-2 cs/cq b (1 85 3 05) Sand brown coarse to fine -
b grained trace gravel damp 0936
L cs/ca Il Il i
b L 0499
CS/CQ 1
-3 bl 068 2 -3
- } 1| (305482} Sand brown medium grained
bt damp ® 0891 $<<
T Cs/CG : ,l r
|1 0748
4 | ] (& b [ 4
N :II o o702 -OO 008 018 027 82
CS [
L L L
2 I
csicq
5 13 { : (4 82 5 30) Sand brown medium to fine o842 5
» csicq [ grained trace siit damp -
14 : : (5 30 6 10) Sand brown fine grained with 0268
[ cs 1 siit damp r
0233
16 bl
cS
L6 b 6
014 2
Eﬁs ML (6 10 6 35) Silt meduum brown trace sand
a 17 ISP \_damp /1 °®2 1
/cq (6 35 6 85) Sand light brown fine greined
damp
L7 ;;; gﬁ: \(6 85 6 90) Silt seam light grey brown [ S 7
55 (6 90 7 60) Sand light brown fine grained 0241
1 cs/cq some silt damp
%15 (7 60 8 55) Sand as above trace siit oee
| 8 - 0114 8
csicq
g b3 Do 4 g
53 (8 559 15) Sand as above no silt 086 2 &
cs/cq
[ 9 [ 9
D6 2
16 ML (9 159 25) Silt light brown some sand trace O163
[ igi SM gravel damp /Dea [
%75 (9 25 10 65) Sand hght brown fine gravel
with siit damp b10 9
m g 10
cs
WATER TABLE NORTH 92 6800 EQUIPMENT Canterra COMPLETION 96/09/21
1} 1001 (mi EAST 174 200 METHOD Hollow Stem Auger INSPECTOR  F Demchenko
96/09/24 TREND DRILLER  Paddock Drilling Ltd DEPTH 10 65 (m)
2) drg {m) PLUNGE 90 O (deg)
96/08/21 ELEV G/S 9853 (m STATUS  FINAL Continued




Y

MANITOBA HYDRO CRANBERRY PORTAGE CB-008

Engineering 2 OF 2
GEOTECHNICAL OVERBURDEN LOG DECOMMISSIONED DIESEL GENERATING STATION Pr) # 200529
Moisture D80, %FINE D
g 2 E 33'«"-“' m Auger @ Eglr':d I g:‘l":ple P.L MC L.L % 0075mal 4 750m ? E
EIMIV X goit ) sonc [x]§eecnt | I grab o 20% 40% 60% 80% 20% 40% eo% so% A | R
- i L 1 1 1 1 1 1 H
H E % Il] Shelby DD e:g, M Tricone Arr Hammer Microtip o Total Extractable
(m) R P PID Reading Hydrocarbons (ppm) (m)
UsCs SOIL DESCRIPTION 100 200 300 400 100 200 300 400
29 Ux bl 1 1 1 1 1 1 i
L cs/cd L
SP {1050 10 52) SP sand seam more granular
SM (10 65) End of Hole
No bedrock encountered
Installed well Location 7 Om East of the east
door from of the helicopter hangar 45° in a
line through the storm sewer manhole cover
Waell 18 screened to 7 60m with fiber sock
Caved and backfilled to ground surface
Assumptions 3 0O5m (10 ) of well screen
installed Hole location made it necessary to
be installed flush with ground surface 3 05m
steel protection pipe installed
WATER TABLE NORTH 92 600 EQUIPMENT Canterra COMPLETION 96/09/21
1) 1001 im} EAST 174 200 METHOD Hollow Stem Auger INSPECTOR  F Demchenko
y Somsize ;E&NgE 90 0 (deg) DRILLER _ Paddock Drilling Ltd DEPTH 10 65 (m)
83108/21 ELEV G/S 98 53 (m? STATUS 5%y A8t Rrrio chan®line S35 9P Q° 9¢ cB8sA GeoT




ans S BEO BOY NS GBS NS UGN SUm M Suy NN SN BN OGBS OUU MY Wmm S

SOIL P Pocket  Torvane

enet ometer gpg ] DATUM G ound Su face
cB8-008 A200 @800 ROCK CO(:P:‘)M % ?
METHOD Hollow Stem Auge (REF LEGEND} {m) Log GROUND
/ 88 —
7
[ 1 Steel protact on ptpe to 3 O6m
96 —
94 —
SEHERTT L
[T
22 —
éfg 80 -
EE Slotted ac een/fb sock f om
Y1 HL tare lover at 10 O1m
—] (10 66} End f Hole 88 —
EO H8788m
LEGEND
CRANBERRY PORTAGE
WATER TABLE HOLE No CB-008
i} 1 {m)
96/09/24
LY 2" PVC Slotted Pipe
Installed 96/09/21
(m) 92600N 174 200 E
DECOMMISSIONED DIESEL
GENERATING STATION



omm omi™ DEm Ny N0 NN MR SN Uy TN SOy NNN NS SEE I S AN NJEE AN

| SILT & clLAY SAND j GRAVEL K COBBLES |
E ] §T % = 3% ¥ &8 §; wobl s 5 N
s 5 ¥ g T 2
100 3 e ] e o) » ale o’
3 AT
0 2 | ) I |
/
= | / | |
80 =
) 3 | I |
m § 1 | [l
A 702 1 1 ]
O : | f | |
fm 60 = ‘
z 3 | / | |
—i 50 = )
o E | / | |
a 403 | | I
% = I / I |
30 3
@ 3 | | |
20 5 | } |
3 |
02 I ) I
E lj I I
0 =
2 4 a 8 2 4 ] 8 2 4 [} B 2 4 a a 2 4 8 a
0 01 01 1 10 100 1000 ’
PARTICLE SIZE IN mm CLASSIFICATION — SP—SM
MANITOBA HYDRO GRAIN SIZE DISTRIBUTION GRAPH REMARKS Cu = 310 Co = 154
PROJECT CRANBERRY PORTAGE DECOM DIESEL GEN STN
Power Planning & Ops COBBLES 0 %
Geotechnical Engin SAMPLE NO HOLE NO DESCRIPTION/DEPTH GRAVEL 0 %
Materials Testing Lab g,ﬂ%uw 2 =
cs - 11 CB — 008 417 — 455m DATE 98 03 26 TESTED BY AK

DIRECTORY CB9BA FILE 11CBO08S



MANITOBA HYDRO

CRANBERRY PORTAGE

CB-009

Engineerning 1 OF 1
QEOTECHNICAL OVERBURDEN LOG DECOMMISSIONED DIESEL GENERATING STATION Pr) # 200529
Moisture %GRVL D10 D30 D60 %FINE D
IE) 2 i ;:?.lu m Auger @ gg'r"o"l I gu'l"smh h M'C :.L % 0 076mnp <4 750mm c;' E
PIMIM| Xgen, Sonic [x] goecl l Grab 20% 40% 60% 80% 20% 40% 60% 80% A E
H % lg' Shelby ug Tnicone )| Air Hammer Microtip Total Extractable
R = PID Read O | Hydrocarbons (ppm)
eading ydrocarbons (ppm
m
tm) # uscs SOIL DESCRIPTION 100 200 300 400 0o 20 00 s |
3 1 1. A1 1 1 L L
X PT \(0 00 0 10) Peat 0111
cs ML (0 10 0 75) Silt lhight brown some sand
3 damp -
0170
[2 SP (0 75 4 55) Sand brown coarse to fine
1 cs 1
- grained trace gravel -
- s 0318 -
cs
[, A 0428 )
cs
5 066 8
- cs =
e ® 0896 D
cs
-3 o 0394 -3
cs
L 08386 i
Cs
0432
[ 4 cs [ 4
10 0873
cs
5 11 (4 55 5 35) Sand hght brown coarse to fine G459 b
cs grained damp
S 12 0811 5
cs
L 2:35 {5 35 6 85) Sand hght brown fine grained 0303 i
damp trace silt
03456
14
[ 6 cs |6
16 048 8
cs
L . 0448 L
cs
0280
P 7 ::ZSICGML (6 857 15) Silt light brown with sand damp [ 7
E:SS/CGSP (7 15 7 35) Sand hght brown fine graned 0.8
[ ML \ damp 044 2 r
15% (7 357 70) Sit light brown with sand damp _ngg
cs SP (7 70 8 30) Sand light brown fine grained
2 il M “Siit 17907 92 b3z -8
CsicdSP it seam a m
{8 30) End of Hole
WATER TABLE NORTH 114 000 EQUIPMENT Canterra COMPLETION 96/09/21
No water level EAST 150 000 METHOD Hollow Stem Auger INSPECTOR  F Demchenko
recorded ;f&“gE 90 0 (dog) DRILLER  Paddock Driling Ltd DEPTH 8 30 (m)
ELEV G/S 98 58 (mf STATUS 8™, 85230 Rrrio oRam tine 5868 §in (0 3¢ Cassh SeoT




Engineering 1 OF 1
GEOTECHNICAL OVERBURDEN LOG DECOMMISSIONED DIESEL GENERATING STATION Prj # 200629
Moisture %GRVL D10 D30 D60  %FINE
g i i :'pn‘p.hr I] Auger @ ggr.d I gulk L] MC % <0 076me] <4 750mm ? E
——e—
PMY I X g Sonic [x] geocnt , I ot e 20% 40% 60% 80% 20% 40% eo% so% A | F
9 1 1 1 1 1 A 1 1 H
H E % [l] Shelby I:]D ﬁ;‘g:{ @ Tricone Air Hammer Microtip o Total Extractable
R PID Reading Hydrocarbons (ppm)
m
(m) # USCs SOIL DESCRIPTION 100 200 300 400 100 200 300 400 | )
1, [FILL (0 00 0 45) Sand fill T
L 0278 i
2 ICL 7 (0 45 0 75) Clay medium grey brown some
cs /)
s Sp silt trace sand stff insitu at PL foee
1 CS (0 75 1 80) Sand medium tan brown medium 1
. to fine grained trace gravel damp Oa228
r 5 o198 i
t:s 313
2 (1 80 2 25) Sand hght brown medium to fine © 2
- cs grained trace silt -
0208
U ML (2 25 2 45) Silt light brown some sand
[ cs 0381 L
acs damp .
5° [sp \(2 45 2 85) Silt as above and sand /] OB &
cs/cq
3 (2 85 3 70) Sand brown coarse grained trace 3
o189
10 gravel damp
cS
11 0387
C cs F
12 (3 70 3 80) Sand light brown fine grained o048 02820
[ 4 o3 trace siit damp -4
ff’°q (380 492) Sand light brown fine grained 0334
cs/cq damp
[ ° 02790 >>4
Rred 31%0
-5 16 ML T 1 [ (492505) Sit hght grey brown damp 3040 0t 0 -5
i‘z/cqsp (5 05 5 35) Sand hght brown fine grained
L ::Bs ML l [ \ some siit damp /‘ 04119 g
18 Isp (5 35 5 60) Silt light grey brown with sand 04030
cs/cq damp /
-6 bo ML (5 60 8 10) Sand hght brown fine grained 0421 & -6
csicd some silt damp [ o 008 013 020 81
L 21 [P SM (6 10 6 40) Silt lhght grey brown with sand L
cs/cq b damp
7 %25 H (6 40 6 95) Sand hght brown trace sit fine o 0382>°>05°3 ° >1>4i?oc7
M \ _gramed damp [lows bes
24 cd (6 95 7 15) Silt light grey brown damp
- (7 157 60) Silt light tan brown with sand -
014 4
26 damp
cs (7 60 9 15) Silt light brown with fine grained
L8 0147 | 8
l2e sand damp
cs/cd
27 0141
L cs L
o8 0109
cs
) 9
(9 15) End of Hole
No bedrock encountered
No water level recorded
NOTE < < INDICATES NOT DETECTED
Detection limit for total extractable
hydrocarbons i1s S ppm
WATER TABLE NORTH 106 200 EQUIPMENT Canterra COMPLETION 96/09/21
No water level EAST 1286 600 METHOD Hollow Stem Auger INSPECTOR  F Demchenko
recorded ;E&:@E 90 0 (deg) DRILLER  Paddock Driling Ltd DEPTH 9 15 (m)
ELEV G/S 9937 (m STATUS  BMA,. AR R0 cRaNINE 3808195 [0 01 CBASA GEOT




_-H------—-_—l—----fq--

| SILT & cLaY

SAND

T
1

GRAVEL

COBBLES |

E

-
8

2T %

SIEVE SIZE
-~ -

-
(-] o

T

v 8/
¥fu z/)

» w
S'gs'!l‘
L

9 v/
+ 4,
M-
¥ uy

uy T

100

90

abe.
o

M

-
-

/

/

P — e e e | — 4

ONISSVd 1IN3O d¥3d

10

T R A T T G T sy

— — —— — — fr e

— — —— — — —— —

001

01

PARTICLE SIZE IN mm

2 4 e & 2

100
CLASSIFICATION —

4 [}

1000
SP—SM

MANITOBA HYDRO

GRAIN SIZE DISTRIBUTION GRAPH

REMARKS Cu = 231 Cec

PROJECT CRANBERRY PORTAGE DECOM DIESEL GEN STN

120

Power Planning & Ops COBBLES 0 %
Geotechnical Engin SAMPLE NO HOLE NO DESCRIPTION/DEPTH GRAVEL 0 %
Materials Testing Lab SVcLAY 2 =

Cs - 21 CB — 010 640 — 680m DATE 98 03 26 TESTED BY AK

DIRECTORY CBS6A

FILE 21CBD10S



§

S NN AR JUN TN W TEm e

A Engineering 1 OF 1
DECOMMISSIONED DIESEL GENERATING STATION
GEOTECHNICAL OVERBURDEN LOG Prj # 200629
%GRVL D10 D30 D60  %FINE
Ik Moisture W D
E i i 3';'.".'" m“"ﬂ‘" @gg:el I gu e MC % €0 OT5mede <4 750 C/i E
—e— A
21 M X e [)) sonie (x] Ly I Sreb 20% 40% 60% 80% 20% 40% 60% 80% A -’,’-
- 1 1 1 1 L 1 1 1 H
H lE' E [l] Shelby DD e:g:]’ @ Tricone Air Hammer Microtip o Total Extractable
(m) R s PID Reading Hydrocarbons (ppm) m
uscs SOIL DESCRIPTION 100 200 300 400 100 200 300 400
. IPT \(O 00 0 10) Peat /peo
cs ML (0 10 0 75) Silt tan brown trace sand damp
l2 (0 75 1 00) Silt light tan brown with sand po4
1 ;:s damp D102 -1
Cs (1 00 1 25) Silt light grey brown trace fine 511 3
::s SP \ sand damp
) {1 25 1 50) Sand hght brown fine grained pro1 L
cs some silt damp ° 01470 >
[ 2 s (1 50 1 85) Sand light brown fine grained 9?92
damp
(1 85 2 25) Sand hght grey brown some silt O187
F cs damp F
(2 25 4 17) Sand light brown fine grained Ces
cs dam
[ 3 P o 016 021 034 26 [ 3
%) | 4
Ccs
- 10 0107 _
cS
113
R 4
12 {4 17 4 55) Sand hght brown fine grained o8 4
i cs some st damp g
13 {4 55 4 82) Sand light brown fine grained P11
:::' SM damp e 3
-5 CS (4 82 5 30) Sand hght brown fine grained 5
and sit damp
087
i s ML (5 30 5 90) Silt light brown trace sand [
damp
6 18 (590 6 10) Sit medium brown some sand Pe e [ 6
trace gravel moist
(6 10) End of Hole
WATER TABLE NORTH 131 500 EQUIPMENT Canterrs COMPLETION 96/09/21
No water level EAST 120 700 METHOD Hollow Stem Auger INSPECTOR F Demchenko
recorded ;REQD 90 0 (dog) DRILLER Paddock Drnlling Ltd DEPTH 6 10 (m)
ELEV G/S_98 90 (m STATUS _ 5%, A8 RSB Rrrro chanie SBR8 S %8 CBeoR GeoT




Sl fEy- A ER EN N N Ny WNE AAE Gy EE G e ey e - tEm e

| siLT & clay | SAND \ GRAVEL H COBBLES |
E 8 2T E & ° ¥ R Ty ba :5' s »
o R N " o -?- T N g L 2 N b
100 3 - > - V4 ” -
goi | Bec o g et |
| A | |
T 3 | | |
m = 1 / |
A 70 = | ) 1
O 3 | / I I
Z 73 | { | |
= 2
O E | | |
5 w03 I I l
% | / | |
30 3
@ E I / I |
I ' |
1114 | |
e i
2 4 8 8 2 4 [ 8 2 4 ] [ 2 4 ] a 2 4 e a
001 01 1 10 100 1000
PARTICLE SIZE IN mm CLASSIFICATION - SP
MANITOBA HYDRO GRAIN SIZE DISTRIBUTION GRAPH REMARKS Cu — 1 B8 Co = 106
PROJECT CRANBERRY PORTAGE DECOM DIESEL GEN STN
Power Planning & Ops COBBLES 0 %
Geotechnical Engin SAMPLE NO HOLE NO DESCRIPTION/DEPTH GRAVEL 7%
Materials Testing Lab 2T/CLAY % 3
¢S -9 ¢B - o1 305 - 342m DATE 98 03 26 TESTED BY AK

DIRECTORY CBS6A FILE 89CBO11S



MANITOBA HYD!O

CRANBERRY PO

AGE

CB-012

Engineening 1 OF 1
DECOMMI |
GEOTECHNICAL OVERBURDEN LOG co SSIONED DIESEL GENERATING STATION Prj # 200629
Moisture I%GRVL D10 D30  DBO _ %FINE
E i 2 m‘b’ m Auger @ g:':.l I guu'%plo MC L % €0.076me <4 750mm E
-? “,f “,;' X i Sonic (X] e I Sre e 20% 40% 60% 80% 20% 40% 60% 80% -7»
H L L S L 1 1 1 L 1 1 1 H
E| E [l] Shelby DD %ﬁ @ Tricone Air Hammer Microtip o Total Extractable
R PID Reading Hydrocarbons (ppm)
(m) # uscs SOIL DESCRIPTION 100 200 300 400 0o 200 300 a0 |
) FILL {0 00 0 20) FdI 0117
cs ML (0 20 0 75) Silt medium brown trace sand be 1
- ?:s trace gravel moist -
<] (0 75 1 50} Silt hght tan brown with fine 0104
=1 cs grained sand damp -1
s D8 8
cs
- ol-X:} L
B SP (1 50 3 05) Sand hght brown coarse grained
damp
2 0118 9
- s -
5 o118
- Cs -
B ol:1
cs
.3 3
) (3 05 3 42) Sand hght brown coarse grained P1o7
cs some gravel damp
B 2:05 (342 4 00) Sand hght brown fine grained P12 -
some silt damp
. 0117
4 cs 119 4
12 ML [ ]| (4004 20) Sit hghtbrown and sand damp |
s SP (4 20 5 30) Sand light brown fine grained
- d -
14 ame pe7
cs
. S 18 o118 5
cs .
g g ML (530 5 67) Silt as above "e
ys (5 87 6 10) Silt as above some sand 1386
.6 6
{8 10) End of Hole
WATER TABLE NORTH 108 800 EQUIPMENT Canterra COMPLETION 96/09/21
No water level EAST 96 700 METHOD Hollow Stem Auger INSPECTOR  F Demchenko
recorded TREND DRILLER Paddock Drilling Ltd DEPTH 610 (m)
PLUNGE 90 O (deg)
ELEVG/S 9955 (m STATUS &M, 58%R4%0°%Rrrio cham®iine S308 AP 36 CoeeA ceor
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rY

MANITOBA HYDRO CRANBERRY PORTAGE CB-013

Engineering 1 OF 1
QEOTECHNICAL OVERBURDEN LOG DECOMMISSIONED DIESEL GENERATING STATION Prj # 200629
D 60  %FINE
E 2 i ;’;‘“w m Auger @ gg':,, I i ] o Moh:'s(t:ure N %GRVL D10 D30 [: % 7 E
g:"l" A ' ¢ ] % 00T6ma® 4 750
; “,;' “PA &gg‘;‘m Sonic (x] g I grab 20% 40% 60% 80% 20% 40% 60% 80% A ;
- 1 1 L 1 1 1 1 1 H
H lg' % ll] Shelby DD Q:g:f M Tricone Air Hammer Microtip o Total Extractable
(m) R PID Reading Hydrocarbons (ppm) (m)
™| | #| uscs SOIL DESCRIPTION 100 200 300 400 100 200 300 400
FILL (0 00 0 20) Filt oo
s SM (0 20 0 50) Sand tan brown and silt
I 2 [sp (050 1 20) Sand tan brown coarse to fine |~ r
cs
3 grained damp oLl
L1 CS 1
129
?:s ML (1 20 1 50) Silt lhight brown and sand damp
[ (1 50 1 70) Sit light grey brown some sand o122 [
cs 0120
g ISP damp /]
2 (1 70 200) Sand hght brown medium to fine 0133 L2
cs grained damp 0160
s (200 3 80) Sand hght brown coarse gramned
r some gravel damp i
] 0183
cs
-3 0138 -3
cs/cq
L 11 0”10 2 i
cs
L [z M (3 80 4 17) Silt hight grey brown trace sand |~ © .
damp 0114 3
}:35 (4 17 4 55) Silt hght brown with fine sand
i damp L
0118
& |SP {4 55 5 30) Sand hght brown fine grained
5 e trace siit damp 612 2 5
cs
d e ML (5 30 6 10) Silt kght brown some fine grained e
sand damp ]
'y o129
csicq
| 6 | 6
(6 10) End of Hole
No bedrock encountered
No water level recorded
WATER TABLE NORTH 113 700 EQUIPMENT Canterra COMPLETION 96/09/21
No water level EAST 81 300 METHOD Hollow Stem Auger INSPECTOR  F Demchenko
recorded ;f&“ge 90 0 (deg) DRILLER  Paddock Drilling Ltd DEPTH 610 (m)
ELEV G/S 99 53 (m? STATUS  EMAL, 5830800 R0 ohan®tine 0868 I 3¢ CBO6A GEOT




MANITOBA HYDRO

CRANBERRY PORTAGE

CB-014

Engineering 1 OF 1
DECOMMISSIONED DIESEL GENERATING STATION
GEOTECHNICAL OVERBURDEN LOG Pry # 200529
K Moisture I%GRVL D10 D30 D60 %FINE D
E i i mpob' m Auger @ ngcd I gﬂ"ﬂ‘ MC L %<0 0TGmp <4 750mm E
—1—e—
PIMIM] Xger,  [D)some [x] 8o, l grab 20% 40% 60% 80% 20% 40% eo% sox A | P
H L L - 1 1 i 1 1 1 i 1 H
E|E [I] Shelby DD m:[ @ Tricone Ax Hammer Microtip o Total Extractable
(ml R s PID Reading Hydrocarbons {ppm) (m)
uscs SOIL DESCRIPTION 100 200 300 400 100 200 300 400
FiLL (0 00 0 25) Fill
Q246
Es SP (0 25 0 680) Sand tan brown fine grained
[ some siit damp r
(0 80 1 05) Sand hght brown fine grained 0218
[ 1 %s damp/ o [ 1
35 ML [TT (1051 20) siit ight grey brown trace sand 0125001
g s SP \ damp
- E ML (1 20 1 50) Sand brown medium to fine o186 r
cs \ grained trace oxidation damp
2 L SP (1 50 1 87) Silt light brown grey with sand o817 1.2
cs damp
o186
7cs (1 87 2 25) Sand brown medium to fine
[ grained damp ° o138 0 J? I
2s (2 25 3 42) Sand brown coarse to fine
3 grained damp 3
L 0827 i
cs
- 2 (3 42 3 80) Sand brown medium to fine o1380 -
grained damp
01040
4 "I:ls (3804 17) Sand brown medium to fine 4
- grained trace silt trace gravel damp »
2:25 (417 5 10) Sand hght brown fine grained o872
i trace silt damp L
0327
13
cs
[ 5 | 5
0323
}:35 ML (S 10 5 30) Silt light grey brown with sand b1 o
2:55 damp
C {5 30 5 85) Silt medium brown some sand 0317 N
::es trace gravel moist 028
[ 8 XA (5 85 6 10) Silt hght brown some sand d [ &
\ damp
{6 10) End of Hole
No bedrock encountered
No water level recorded
WATER TABLE NORTH 98 800 EQUIPMENT Canterra COMPLETION 96/09/22
No water level EAST 98 500 METHOD Hollow Stem Auger INSPECTOR £ Demchenko
recorded ;55“85 90 0 (deg) DRILLER _ Paddock Drlling Ltd DEPTH 610 (m)
ELEV G/S 99 53 (m] STATUS BV,  A8%0d0°Rrrio chan®line S3553M G0 37 CoosA ceoT




MANITOBA HYDRO

CRANBERRY PORTAGE

CB-015

Engineering 1 OF 1
GEOTECHNICAL OVERBURDEN LOG DECOMMISSIONED DIESEL GENERATING STATION Pri # 200529
%GRVL D10 D30 D60  %FINE
Ik Moisture D
D13 5| fommer (Mo BIgra | &% MR e G | B
; “,f “,;' X I Sonic @ ot I grab e 20% 40% 680% 80% 20% 40% 60% 80% -T-
- 1 1 1 L 1 1 L ' H
H E % [l] Shelby [ID e:g:[ @ Trncone Air Hammer Mcrotip o Total Extractable
bons (ppm)
(m) R ’ PID Reading Hydrocarbons (pp (m)
uscs SOIL DESCRIPTION 100 200 300 400 100 200 300 400
FILL (0 00 0 30) Fill
026 2
::s SP (0 30 1 20) Sand tan brown coarse to fine
[ grained damp
b 0389
L1 cS L1
] (1 20 2 00) Sand brown medum to fine 0414
1 ::s graned damp 0646 r
cs
[ 2 088 1 [ 2
B (2 00 3 55) Sand brown coarse to fine
:s grained trace gravel damp ® 0806
- cs -
i 0860 2
cs
-3 ® 0703 2] -3
%s 7
! r (3 55 4 00) Sand brown fine to medium o827 b
f: grained damp o418
L4 [ 4
51: (4 00 4 25) Sand brown medium grained O424
12 ML \ damp /1 0379
L cs (4 25 4 80) Silt light gray brown some sand 02186 i
13 damp
s [P \4 70 4 72) Sand seam 7 os2e
[ S cs ML \ [ L5
SP {4 80 5 50) Sand brown medium to fine
s grained damp 0286
L cs 0191 L
18 (ML (5 50 5 70) Silt light grey brown trace sand
cs 0217
17 damp
[ 6 cs (5 70 6 50) Silt hght brown with sand damp [ 6
. 0199
cS
L 0176 8
19 ISP (6 50 6 685) Sand brown some gravel damp 017 3
gg ML (6 65 7 10) Silt medium brown some sand o310
- cs damp 0266 -7
%25 (7 10 7 92) Silt as above lght brown
L ba 0209 r
cs
-8 %‘}s (7 92 8 30) Silt as above trace gravel ©242 L 8
126 (8 30 8 75) Silt medium brown with sand o316
L cS demp L
0263
16 ISP (8 759 15) Sand brown some silt some
9 CS 9
[~ gravel damp -
{9 15) End of Hole
No bedrock encountered
No water level recorded
WATER TABLE NORTH 97 400 EQUIPMENT Canterra COMPLETION 96/08/22
No water level EAST 110 000 METHOD Hollow Stem Auger INSPECTOR  F Demchenko
recorded ;Lﬁsng 30 0 (dog) DRILLER Paddock Drilling Ltd DEPTH 9 15 (m)
ELEV G/S_99 62 (m STATUS 6", #6885 Rrrro ohan"Lne SEE8 Tn 7 CooeA 5007




A MANITOBA HYDRO

CRANBERRY PORTAGE

CB-016

Engineering 1 OF 1
GEOTECHNICAL OVERBURDEN LOG DECOMMISSIONED DIESEL GENERATING STATION Pr # 200529
%GRVL D10 D30 D60 %FINE
Ik Moisture W_ D
E i i w mM“ @8&?&! ggunple " M‘C L.L %<0 0T6mal 4 750 C,' E
e M X gol Sonic [x] geeopl, grao 20% 40% 60% 80% 20% 40% eo% sox A | R
1 1 L 1 1 1 1 1 H
H IE' 'é [m Shelby DD e:'.}:{ M Tncone Asr Hammer Microtip o Total Extractable
R PID Readin Hydrocarbons {ppm)
(m) ) 9 M (m)
uscs SOIL DESCRIPTION 100 200 300 400 100 200 300 400
FILL (0 00-0 20) Gravel fill o146
I:SICGSM {0 20 0 75) Sand hght brown fine grained
- with silt I
0429
2 SM (0 75 2 62} Sand light brown fine grained
[ 1 cs/cq 1
with siit damp F
- y 01060 -
CS/CQ
2 [ 01380 >1>° @
[ cs/cd
® 0713 013 040 2Q€
[ E:SICG i
(2 62 3 80) Sand light brown with silt very ¢ o813 <<
3 CSiCa fine grained damp 3
b 7 @528 b —
e P
b [ 0634 [
cs
4 [l M (3804 17) Siit hight grey brown with sand o8 s P
damp — 0377
2 SP (4 17 4 85) Sand brown very fine grained
- ) trace silt damp 0329 -
cs
T 0292
- 12 (ML (4 85 4 90) St hght grey brown some sand )
cs Isp damp /-
13 ML (490 5 30) Sand brown very fine grained 0268
r CS trace siit damp r
(5 30 6 10) Silt hght grey brown some sand
[ 6 damp [ 6
2:45 (6 10 6 60) Siit light brown some sand dry C448
16 (6 60 6 80) Silt hght grey brown trace sand 0268 F_
7 o damp 0312 ,
— cS (6 80 7 97) Silt light brown trace sand -
. damp @380 00 008 564 ‘
cs
18 028 2
cs
=8 11 he (7 97 8 30) Silt light brown some fine graned | ©377 -8
cs sand dry 0280
i 2 (8 30 8 50) Silt as above damp 0232 i
%}5 (8 50 8 85) Siit as above trace gravel
(8 85) End of Hole due to auger refusal on
cobbles
NOTE < < INDICATES NOT DETECTED
Detection limit for total extractable
hydrocarbons 1s 5 ppm
WATER TABLE NORTH 90 000 EQUIPMENT Canterra COMPLETION 96/09/22
No water lovel EAST 100 000 METHOD Hollow Stem Auger INSPECTOR  F Demchenko
recorded },’"_‘5“85 96 0 (dog) DRILLER __ Paddock Dnlling Ltd DEPTH 8 85 (m)
ELEV G/S 99 63 (m STATUS 5", PSR Rrmio ckanline G381, 10 14 CossA GeoT




--'\-------------—-r‘a)--

I ) T

| SILT & CLAY SAND GRAVEL X COBBLES [
E 3 TTE s 3% * &y §7 w2b2 2 2 it
Ty ¥ 5 L} s
100 - » * > +* o+ o+
3 )/4
g0 3 | et | |
| rdERt |
*3 | / | |
U 3
% 7°§ I // I '
Qg | | | @
Z 3 I I I
— 3
05 | | i
U 3
E | | |
9 3 | / | I
30 3
O 3 14 | |
=3 "
20 3 vd | |
o f I I I
E I | I
0 =
2 4 [ ] 3 2 4 .} B 2 4 e 8 2 4 ] a 2 4 ] a ‘
0 01 01 1 10 100 1000
PARTICLE SIZE IN mm CLASSIFICATION — SM
MANITOBA HYDRO GRAIN SIZE DISTRIBUTION GRAPH REMARKS Cu = NA  Ce — NA
PROJECT CRANBERRY PORTAGE DECOM DIESEL GEN STN
Power Planning & Ops COBBLES 0 %
Geotechnical Engin SAMPLE NO HOLE NO DESCRIPTION/DEPTH GRAVEL 5 %
Materials Testing Lab ST /cLAY 0 =
cs -5 CB — 0186 225 — 262m DATE 98 03 26 TESTED BY AK

DIRECTORY CB96A FILE S5CBO16S



--\------—-------m-—r

[ sILT & cLay SAND \ GRAVEL H COBBLES |
E 8 2T = 2% ¥ ¥ N Ty ;_" s Es y = ;
100 = ) - 4 d #5‘ - o ”»
| | |
1V | |
80 S
L 3 Y I |
m g 1 1
A 703 ] i f
O i I I I ‘
Z "3 | | |
—{ m E & Iy 'y
B E | 1 |
a 40 I | I
% | | |
30
D) = I I I
20 3 | ] }
= | | I
103
= | I I
0 =
2 4 a a 2 4 ] B 2 4 ] 8 2 4 ] a 2 4 [ ] a ‘
0 01 01 1 10 100 1000
PARTICLE SIZE IN mm CLASSIFICATION — ML
MANITOBA HYDRO GRAIN SIZE DISTRIBUTION GRAPH REMARKS Cu = NA  Ce = NA
PROJECT CRANBERRY PORTAGE DECOM DIESEL. GEN STN
Power Planning & Ops COBBLES 0 %
Geotechnical Engin SAMPLE NO HOLE NO DESCRIPTION/DEPTH GRAVEL 0=
Materials Testing Lab SLT/CLAY gl

DIRECTORY CB96A FILE 17CB016S
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MANITOBA HYDRO CRANBERRY PORTAGE CB-017
Engineering 1 OF 1
D MMISSION |
GEOTECHNICAL OVERBURDEN LOG ECO SSIONED DIESEL GENERATING STATION Pr) # 200529
DIs|s| gomper [ BIgxe, | Bux, Mosture | o * | D
%<00
————— [
EMIMI X e Sonic (x] geeopl, I = 20% 40% 60% 80% 20% 40% eo% so% A | §
q 1 1 1 1 1 1 1 1 H
H IE' IE' [I] Shelby DD e;‘g:{ @ Trncone Air Hammer Microtip o Total Extractable
(m) R PID Reading Hydrocarbons (ppm) (m
m # uscs SOIL DESCRIPTION 100 200 300 400 100 200 300 400
FILL (0 00 0 30) Sand Hill
1 [sP {030 1 10) Sand tan brown fine graned o188
r damp r
A 0379
(1 CsS L1
0427
B ML I l (110 1 40) Sit hght grey brown with sand
L W Isp \__damp 0437 g
CcS (1 40 3 95) Sand light brown medium to fine
. grained damp 0423
-2 cs .2
No sample from 2 25 2 60m
] A 0367 b
cs
3 3
No sample from 3 05 3 70m
-4 7 (3 95 4 70) Sand hght brown very fine O3so -4
cs grained trace silt dry
0217
L F:s g
Q180
%s ML {4 70 4 80) Silt hght grey brown 0217
L5 19 {4 80 5 30) Silt light brown some sand S
damp
0182
i 2:15 SM (5 30 5 67) Sand hght brown fine grained [
2 haL with silt damp 0208
cs (5 67 6 10) Silt light brown some fine grained
-6 sand dry | 6
(6 10) End of Hole
No bedrock encountered
No water level recorded
WATER TABLE NORTH 81 000 EQUIPMENT Canterra COMPLETION 96/09/22
No water level EAST 101 000 METHOD Hollow Stem Auger INSPECTOR  F Demchenko
recorded ;f&“gE 90 0 (deg) DRILLER  Paddock Drilling Ltd DEPTH 6 10 (m)
ELEV G/S 99 66 (m] STATUS ™, MhS"RERB Rrrio o Tive SRS TI® ™ C0o0A O80T




7'y

Engineering 1 OF 1
GEOTECHNICAL OVERBURDEN LOG DECOMMISSIONED DIESEL GENERATING STATION Prj # 200629
%GRVL D10 D30 D60 %FINE
D S| S Ik Moisture W D
E |A} A ;:?.lu m Auger @ g:r:d I g:“P‘O MC t % <0 075mal <4 TE0mm 7 E
—— A
-T— 'g' ';1 X o )] sonic (x] gocon I grab o 20% 40% 60% 80% 20% 40% 680% 80% A -'F
- i 1 1 1 1 1 i i H
H1E| E| Mspory  [[lReS [ Tncons Ar Hammer Microtip 5 Total Extractable
(m) R 4 PID Reading Hydrocarbons (ppm) m
uscs SOIL DESCRIPTION 100 200 300 400 100 200 300 400
\ PT ¥(0 00 0 10) Peat /o148
cs |SP (0 10 1 10) Sand tan brown medium to fine
F grained damp L
A 0170
1 Cs 1
(1 10 1 50) Sand brown fine grained trace 0171
%s siit damp
- 263 +
s oM {150 2 25) Sand brown fine gramed and st |
damp
[ 2 L
3 o177 2
cs 0208
%s ML (2 25 2 60) Silt hght grey brown some sand
r trace cobbles damp 0323 r
7 SP
cs (2 60 3 05) Send brown fine grained trace
[ 3 siit damp [ 3
8 (3 05 3 35) Sand brown medium grained 0290
[ damp 0278
L cs (3 35 3 80) Sand as above fine grained L
4 EZOS (3 80 4 90) Sand as above medium to fine o0 4
L grained u
0348
11
cs
12 0260
cs
LS 2:% ML l l (4 90 5 20) Silt hght grey brown some sand 0232 LS
4 [gp damp 030 3
L cs (5 20 6 10) Sand brown fine grained damp t
16 @419 ¢
cs
6 ]
0270
::g ML (6 10 6 85) Silt hght brown some fine grained
sand damp
] 0208 )
g_ (6 60 6 70) Light grey brown siit seam
(6 85) End of Hole
No bedrock encountered
No water level recorded
WATER TABLE NORTH 67 000 EQUIPMENT Canterra COMPLETION 96/09/22
No water level EAST 120 300 METHOD Hollow Stem Auger INSPECTOR  F Demchenko
recorded ;LRSNEE 90 0 (deg) DRILLER  Paddock Drilling Ltd DEPTH 6 85 (m)
ELEVG/S 99 34 (m? STATUS 6™, #8%aR%° Km0 chalctine SS08/9P 30 39 CBBBA GEOT




Engineering 1 OF 2
GEOTECH OVERBURDEN LOG DECOMMISSIONED DIESEL GENERATING STATION Prj # 200629
%GRVL D10 D30 D60 %FINE
DS 5| fomme (Mawe R | &% Mosture || —— 6|2
——————
EMIMI X goie D) some [x] goocnd . I St 20% 40% 60% 80% 20% so% so% so% A | P
H L L - 1 1 L 1 i L 1 1 H
El E [[I Shelby DD fuger M Tricone Air Hammer Microtip o Total Extractable
R PID Reading Hydrocarbons (ppm)
m) # uscs SOIL DESCRIPTION 100 200 300 400 0o 200 300 400 |
FILL (0 00 0 25) Fill
XX 06 7
1cs Cl // (0 25 0 50) Clay medium grey brown trace
3 ) ML [ silt trace sand trace gravel hard insitu pe 7 r
:5 b above PL 0119
[1 cs S (0 50 0 75) Silt medium brown some sand 1
A damp 10 2
cs (0 75 1 50) Sand tan brown fine grained
r ML \ trace silt damp /‘O” 1 r
cs (150 1 85) Silt ight brown and fine grained
[ 2 sand damp P11 [ 2
cs (1 85 2 20) Silt light grey brown trace sand 12 4
s [SP \ damp [
- (2 20 4 10) Sand brown coarse grained trace F
B gravel damp o7 8
cs
-3 L o168 r3
cs
- 10 Q189 i
cs
0206
4 | ] ¢s 4
0377
12 (4 10 5 30) Sand brown medium to fine
cs grained damp
s 13 0180 :
cs
[ 5 14 09 2 [ 5
cs
102
i 1655 ML l l (5 30 5 60) Silt light grey brown trace sand ]
16 [SP ~_damp /pPros
cS (5 60 6 10) Sand brown fine grained trace
L 6 siit damp [ 6
A (6 10 7 12) Sand brown fine grained with 0204
- s sit damp 0137 ]
cs
5 :;% 0181 5,
%% ML (7128 00) Silt brown with sand damp e
121 09 2
cs
-8 0196 -8
%1; (8 00 9 50) Silt brown some sand damp
[ ] 03600 >>4
23
r CS/CG wao
01930
L 9 %‘smc 9
- 01780
cs
[ 28 (9 50 9 90) Silt as above trace sand o188 [
10 0170
27 {9 90 10 05} Silt brown with sand 10
s lsm 0208
018.4
WATER TABLE NORTH 77 200 EQUIPMENT Canterra COMPLETION 98/08/22
No water level EAST 147 500 METHOD Hollow Stem Auger INSPECTOR f Demchenko
recorded ;ES“gE "0 0 (deg) DRILLER  Paddock Drilling Ltd DEPTH 10 65 (m)
ELEV G/S 98 88 (m} STATUS _ FINAL Continued




Engineering 2 OF 2
GEOTECHNICAL OVERBURDEN LOG DECOMMISSIONED DIESEL GENERATING STATION Py # 200629
Moisture %GRVL D10 D30 D60 %FNE
E 2 i imp.m m““ﬂ“ @gg:d I guu"v‘de PL MC L. % 007Gmal & 750men ? E
—e—
P g, D) some [x]88eo, I b e 20% 40% 60% 80% 20% 40% 6o sox A | P
H L L - 1 1 1 1 1 1 1 1 H
El E m Shelby DD ﬂg:[ @ Tricone Air Hammer Microtip o Total Extractable
(m R P PID Reading Hydrocarbons (ppm) {m)
uscs SOIL DESCRIPTION 100 200 300 400 100 200 300 400
l: [ML \(10 05 10 20) Sand brown with silt / ore <<
r (10 20 10 35) Silt brown trace sand 5
\(10 35 10 65) Siit brown and sand wet /
(10 85) End of Hole
No bedrock encountered
NOTE < < INDICATES NOT DETECTED
Detection limit for total extractable
hydrocarbons 18 § ppm
WATER TABLE NORTH 77 200 EQUIPMENT Canterra COMPLETION 96/09/22
No water level EAST 147 500 METHOD Hollow Stem Auger INSPECTOR F Demchenko
recorded ;ESNEE 90 0 (dog) DRILLER Paddock Dniling Ltd DEPTH 10 65 (m)
ELEV G/S 98 88 (m] STATUS 8"y  HEBIER3°Rrrio cham®™line §885 Qi ° 18 CB96A GEOT




Engineering 1 OF 1
DECOMMISSIONED DIESEL GENERATING STATION
GEOTECHNICAL OVERBURDEN LOG Prj # 200629
FINE
K Moisture %GRVL D10 D30 D60 % D
2 i i mb, m Auger m g:r:d I guu'nplo P.L M'C L.L % <0 O75mal <4-750mm 2 E
MV X iy Sonic [x] geecpl . I rob 0% 40% 60% 80% 0% 40% 60% 80% e
- 1 1 1 i H
H E IE' Il] Shelby UD ﬁ;‘g:{ @ Trnicone Arr Hammer Microtip o Total Extractable
(m) R # PID Reading Hydrocarbons {(ppm) (m)
uscs SOIL DESCRIPTION 100 200 300 400 100 200 300 400
FILL {0 00 0 30) Fill
6
i ::s ML (0 30 0 60) Silt brown trace sand trace P4
b lsp gravel damp Va'akl f
Cs (0 60 1 10) Sand brown fine grained some
-1 siit damp b7 2 - 1
Re |Cl " {110 1 60) Clay medium brown trace siit
/ trace gravel hard insitu above PL
= A g, D6 6 -
cs EAL H (1 860 1 80) Silt brown some sand damp e o
[ 2 Rs (SP I \{1 80 1 90) Sand brown some silt damp JasitX 2
s ML {190 2 10) Silt brown fine grained damp o8 2
b \
S (210 2 70) Sand brown fine grained damp o187
r cs r
D106
] (2 70 4 20) Sand brown fine grained with
3 cs silt damp P 3
010 1
10
cs L
10 0
- 11 -
cs p
4 No sample from 3 80 4 20m 4
12 (4 20 4 55) Sand light brown fine grained P4 8
L cs some siit damp L
13 [ML 6 3
Cs (4 55 5 30) Silt brown trace sand damp
5 14 D4 8 5
cs
6 SP LI \Coarse sand seam from 5 155 19m 0114
r cs ML (5 30 5 80) Sand brown fine grained some -
SP silt damp
18 ML 0117
[ 8 cs (5 80 5 95) Silt brown some fine sand damp [ 6
17 (5 95 6 85) Silt brown trace sand moist o87
cs
- 18 P72 "
(o]
L 7 19 (6 85 8 60) Silt brown trace fine grained P76 F 7
20 sand dry p8 8
cs
121 0103
cs
[ 8 22 0120 g
cs
23 08 0
L o] L
4 0122
24 (8 80 9 00) Silt brown some sand damp
)
s (3 00 9 40) Silt light grey brown dry -8 8 -9
- 26 (9 40 9 90) Silt brown some fine grained p1on [
Ccs sand damp
(9 90) End of Hole
No bedrock encountered
No water table recorded
WATER TABLE NORTH 57 200 EQUIPMENT Canterra COMPLETION 96/09/23
No water levei EAST 144 800 METHOD Hollow Stem Auger INSPECTOR  F Demchenko
recorded ;{_‘5”85 90 0 (deg) DRILLER  Paddock Dnllmg Ltd DEPTH 9 90 (m)
ELEV G/S 98 98 (m} STATUS 8", #%8%ER0°Rrrio ofan™lne S8C8 i |0 19 Cosea ceor




AMA

NITOBA HYDRO

CRANBERRY PORTAGE

CB-021

Engineering 1 OF 2
QEOTECHNICAL OVERBURDEN LOG DECOMMISSIONED DIESEL GENERATING STATION Pr # 200629
%GRVL D10 D30 D8O  %FINE
ofs 5] pmaw  Waew B | B L Mo G | B
PIMIM Kgen, Sonic [x] gooct I Qre e 20% 40% 60% 80% 20% 0% eo% so% A | f
- 1 1 1 1 1 i L 1 H
H1E| E| [srery  [[18%8 [/ Trcons A Hammer Microtip o Total Extractable
R PID Readin Hydrocarbons (ppm)
{m) F 9 Y (m)
uscs SOIL DESCRIPTION 100 200 300 400 100 200 300 400
PT (0 00 0 15) Peat 9 6
i;s (ML 1 (0 15 0 30) Silt tan brown some fine grained 0212
cs [SP sand dry [ L
(0 30 1 50) Sand brown coarse to fine D6 6
K] :t':s grained trace fine gravel dry L1
0231 L
s (1 50 2 62) Sand hght brown fine to medium
cs grained dry
B E 0177 )
cs
s 0338
cs L
U (2 62 3 05) Sand brown coarse to fine o871
cs grained dry
-3 0239 -3
%s (3 05 4 60) Sand brown medium to fine
rained dr
I 9 Y o o188 0 .oo 016 031 044 30/
]
07171
La || 16 | 4
11 0934
cs
o179 r
12 ML (4 80 4 75) Silt brown trace sand damp 0340
5 g (4 75 5 00) Silt brown and sand damp 5
- @ lsp {5005 30) Sand brown with silt damp o146 n
16 (5 30 6 10) Sand brown fine grained trace 0223
cs stlt 3
18 0238
cs
[ 6 |6
0166
17 ML (6 10 6 30) Silt light brown some fine grained
CS 014 4
18 sand damp
cs (6 30 6 85) Silt brown trace sand trace r
cobble (detected through dnil action}
L7 19 No sample from 6 48 8 85m os3se L7
cs (6 85 7 17) Silt light brown some fine grained |, ,
29 sand
(7 17 7 60) Silt light brown and sand L
21 (7 60 9 15) Silt hight brown trace fine grained 0236
cs sand damp
-8 - 0381 | 8
cs
00 009 516
l23 o7 I ——————
;:f 0140 H
cs
[ 9 l26 0226 o
cs 0130
28 (9 15 9 90) Siit hight brown with sand damp
cs
27 0138 i
cs
10 28 {9 90 10 20) Silt brown trace sand damp o171 10
016.9
WATER TABLE g NORTH 66 000 EQUIPMENT Canterra COMPLETION 96/09/23
1 1078 (m EAST 130 500 METHOD Hollow Stem Auger INSPECTOR  F Demchenko
y Jeceize N 960 tdea) DRILLER _ Paddock Drilling Ltd DEPTH 12 20 (m)
0808123 ELEV G/S 99 15 (m STATUS _ FINAL Continued




®

MANITOBA HYDRO CRANBERRY PORTAGE CB-021
Engineenng DECOMMISSIONED DIESEL GENERATING STATION 2 OF 2
aeorecunca.  OVERBURDEN LOG GS P # 200529
%GRVL D10 D30 D8O %FINE
IE) i i W mAugor @ggfoel I g:r“r‘\ple Mohr(tlure LL % 0 OTGma <4 750mm ? E
——————
PIMIM Xge,  D)some [X] &oecpt,, I §rob e 20% 40% 60% 80% 20% 40% eo% so% A | §
H % lE- [IIShelby DDQ:&,:[ @Tncmo A:r Hammer Microtip o Total Extractable ® H
(m) R 4 PID Reading Hydrocarbons (ppm) (m)
uscs SOIL DESCRIPTION 100 200 300 400 100 200 300 400
%% |SP (10 20 10 50) Sand brown fine grained some
L 30 ML \ silt 0104 |
¥i s (10 50 10 90) Siit brown some fine grained
[ 11 31 Igp \ sand damp /—0143 11
cs (10 90 11 40) Sand brown fine grained some |53
%23 silt damp
L s (ML {11 40 12 20} Silt medium brown with fine r
grained sand wet
L 12 12

(12 20) End of Hole

No bedrock encountered

Assumptions 3 05m (10 ) steel protection pipe

tnstalled
WATER TABLE Y/ NORTH 66 000 EQUIPMENT Canterra COMPLETION 96/09/23
17 1079 (m) EAST 130 500 METHOD Hollow Stem Auger INSPECTOR F Demchenko
y Jomeize ;ESNEE 90 0 {deq) DRILLER  Paddock Drilling Ltd DEPTH 12 20 (m)
ad08/29 ELEV G/S 99 15 (m STATUS &%, PSSR R0 ofanine SS084F Q0 42 Coo6A GroT




G O N 29 Em Enm AE EE Y N S e e EaE ew e e e .

. SO peratramtter | orvane ] DATUM G ound Surface Top of PVC
kPe) P stickup 9881m
@900 ore Loss  Jon
—0 :ﬂBE-TO:;D All-igllgw Stem Auger (REF LEGEND} Rock ¢ (mL) JLoq‘ GROUND
:‘S’Pll'- -
28 —
Steel p otect on pipe to 2 39m
-2
86 —
0 00 7 62) Ca & mate 1al snd
—a ackt I cutt ngs
ML T ]
sP 84 —
ML
{7 62 8 23) Bonton te seal 82 —
(8 23 12 60) Cave matenal
] 80 -
- 10 ;
wy] [T L Sereaperlop Sanm 12 eom
SP 88 —
ML
N 1122 20 EO H86 86m
(12 20) End of Hole
Bemiatevd® * PP 2
LEGEND
CRANBERRY PORTAGE
WATERTABLE HOLE No CB-021
N
' odissizs 2 PVC Slotted Pipe
Installed 96/09/23
(m) 66 OOON 130 500 E
DECOMMISSIONED DIESEL
GENERATING STATION



ol Onf BN MWW NS BN POE mm g

N sem W W SN Sum MU MR m W

[ SILT & CLAY | SAND \ GRAVEL H COBBLES |
3 3 ETE s 5% ¥ @R Ty bg s:5' T 5 »
T 5 T 5 L) 2
100 5 * * +* a4 * * *
el
90 E I // I I
§ I / | I
T 3 I | I
rrl i 1 / 1 |
A 70 3 ] ] 1
O 3 | I I
M 803 r
Z 3 I } I |
— _ 3
503 , . .
- = l / | I
5 4(,% I I |
% E | I I
30 =
P E I / I I
20 3 | | ]
E | // I I
103
E L~ | |
3 il
0
2 4 a 8 2 4 [} [} 2 4 ] B 2 4 a a 2 4 [ ] a
0 01 01 1 10 100 1000
PARTICLE SIZE IN mm CLASSIFICATION — SP
MANITOBA HYDRO GRAIN SIZE DISTRIBUTION GRAPH REMARKS Cu = 234 Co = 134
PROJECT CRANBERRY PORTAGE DECOM DIESEL GEN STN
Power Planning & Ops COBBLES 0 %
Geotechnical Engin SAMPLE NO HOLE NO DESCRIPTION/DEPTH GRAVEL 0%
Materials Testing Lab ST /CLAY % 3
cs -9 cB — 021 342 — 380m DATE 98 03 26 TESTED BY AK

DIRECTORY CB9BA

FILE 9CBQ21S
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1 1

[ SILT & CLAY SAND , GRAVEL COBBLES |
B 3 2T 3 s 3% ¥ a8 Sy ok 3 >
5 3 g £ = =
100 * - + * * *
a0 3 11— ! |
| / | |
80 3
o = I | |
rrl -E- | |
A 703 ] ]
B w0 | | ' ®
= = .ﬂ I I
— 50 3 )
o E | | |
L I | |
g | | |
30
@ 3 | | |
20 3 | | |
| | |
10 =
| | |
0 =
2 4 [} 3 2 4 8 B 2 4 ] -] 2 4 ] a 2 4 ] a
0 01 01 1 10 100 1000 ‘
PARTICLE SIZE IN mm CLASSIFICATION — ML
MANITOBA HYDRO GRAIN SIZE DISTRIBUTION GRAPH REMARKS Cu = NA  Co = NA
PROJECT CRANBERRY PORTAGE DECOM DIESEL GEN STN
Power Planning & Ops COBBLES 0 =
Geotechnical Engin SAMPLE NO HOLE NO DESCRIPTION/DEPTH GRAVEL Q%
Materials Testing Lab 2T/CLAY o o

DIRECTORY CB96A FILE 23CB021S
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MANITOBA HYDRO CRANBERRY PORTAGE CB-022

Engineering 1 OF 1
DECOMMISSIONED DIESEL GENERATING STATION
GEOTECHNICAL OVERBURDEN LOG Prj # 200529
D30 D60 %FINE
Ik Moisture %—— D
[E) i Is\ §w mAUOOf @ggrod I g:'nple P.L M’C L.L % <0 OT5mas <4 750mm (i E
PIMIMI X gt [ some [X] 8gecnt | l e e 20% 40% 60% 80% 20% 40% 0% so% A | P
- L 1 3 1 A i L ) H
H E lE' [[| Shelby [H] Q:!}:[ M Tncone Air Hammer Microtip o Total Extractable
(m) R PID Reading Hydrocarbons (ppm) (m)
# uscs SOIL DESCRIPTION 100 200 300 400 100 200 300 400
v
, 6P 7 \(0 00-0 10) Crushed rock _rlore
cs [Cl /] (0100 40) Clay grey stff insitu above PL 013 2
I 2s |ML (0 40 1 70) Silt brown some sand damp r
A 0206
L1 cs 1
la 0183
(o]
L 0168 -
E:s 066 1
B e SP {1701 90) Sand brown medium to fine 0633
L2 7o (ML \ grained some siit damp f P2
{1 90 2 45) Silt light brown some fine grained 0680
[ Ecs sand dry 0626 L
cs {2 45 2 60) Silt brown with sand 086 6
1LY (2 60 3 05) Siit brown trace sand damp
[ 3 3
11 (3 05 3 80} Silt hight brown with fine sand Ose 7
cs dry
i 12 ® 0734 2 b
(o]
0BB 4
L4 2:% SP (3 80 4 55) Sand brown fine grained trace 4
siit damp
14 0811
cs
r 0317 r
2:55 ML (4 55 5 70) Silt brown some fine grained
sand damp
' & ™ 0831 [ 5
CS
O30 8
i s 0345 i
18
T o724
I3 SP (5 70 8 00) Sand brown fine grained damp
] o 6
%05 ML L1 \(6 00 6 10) Silt brown some sand damp /—0125615 »
2L [SP (6 10 6 50) Sand brown fine grained
b %@ ML (6 50 6 85) Silt brown with fine grained sand ces7 )
[ 7 23 (6 85 7 00) Silt brown trace sand Oéesf 6 L7
g3 (7 00 7 65) Silt brown with fine grained sand
cs No sample from 7 20 7 65m
%55 SP (7 65 8 80) Sand brown very fine grained o208
[.8 trace silt
126 Qo288 | 8
cs
27 016 4
L cs L
0163
28 ML (8 80 9 15) Silt brown some sand damp
[ 9 cS [ 9
(9 15) End of Hole
No bedrock encountered
No water level recorded
WATER TABLE NORTH 118 100 EQUIPMENT Canterra COMPLETION 96/09/23
No water level EAST 122 500 METHOD Hollow Stem Auger INSPECTOR  F Demchenko
recorded ;ESNEE 90 0 (deg) DRILLER  Paddock Dnlling Ltd DEPTH 9 15 (m)
ELEV s 55 50 (mf STATUS 8", MhS"mSBA"Rrrio ohaR"tve STE8 T *7 CPReA GooT




MANITOBA HYDRO

Y

CRANBERRY PORTAGE

CB-023

Engineering 1 OF 1
DECOMMISSIONED DIESEL GENERATING STATION
GEOTECHNICAL OVERBURDEN LOG Prj # 200629
%GRVL D10 D30 D60  %FINE
Ik Moisture D
E i 2 ;':Opih, m Auger @ g:f'red I guunple h M.C L.L %<0 075mee <4 T50mm ? E
; g‘ “,;' Eggﬁ'm Somc [z]gmfm I §rob 1o 2'01% 40% '60.% sc:'ie 20% 40% 60% 80% A E
H lE' E [l] Shelby DD e:g:f M Trncone Air Hammer Microtip o Total Extractable
() R PID Reading Hydrocarbons (ppm) (m)
? Uscs SOIL DESCRIPTION 100 200 300 400 100 200 300 400
,  (FiLL (0 00 0 10) Fill Yacsk:
cs |ML (0 10 0 40) Silt tan brown some fine grained be o
F Zs sand trace gravel damp -
{0 40 1 12) Silt tan brown with fine graned |,
3
1 s sand damp X
0137
%s SP (1 12 2 25) Sand brown fine grained some
silt damp
r 014 2 L
Es
2 029 2 L,
cs
7 (2 25 3 80) Sand brown medium to fine o188
F cs grained trace silt damp F
0222
B
cs
-3 0200 -3
9
cs
- 10 0211 !
cs
L ]y e [T 380405 Sit brown and fine gramed sand | 4
12 [gp \ damp /—0176
s (4 05 5 30) Sand brown fine grained trace
L siit damp [
i3 014 4
cs
L5 14 o191 ' 5
cs
(5 30) End of Hole
No bedrock encountered
No water table recorded
WATER TABLE NORTH 92 700 EQUIPMENT Canterra COMPLETION 96/09/23
No water level EAST 92 700 METHOD Hollow Stem Auger INSPECTOR  F Demchenko
recorded ;ESNEE 90 0 (deg) DRILLER _ Paddock Drilling Ltd DEPTH 5 30 (m)
ELEV G/S_99 82 (m} STATUS _ B%F, H58°R8&3c R0 ofan five S8ES/FMEP 4 Coo0h StoT




¥

MANITOBA HYDRO

9

CRANBERRY PORTAGE

CB-024

Engineering 1 OF 2
I
QEOTECHNICAL OVERBURDEN LOG DECOMMISSIONED DIESEL GENERATING STATION Pr # 200629
Morsture %GRVL D10 D30 D60 %FINE
IE) i 2 3';'0’-'" m Auger @ SZ'& I g:yr(\ple ! a'n‘c L.L % <0 075 <4 750mm E
MY Xen, Sonic [X] goecnt I =T 20% 40% 60% 80% 20% ao% sos sox A | B
- 1 L 1 X 1 i 1 1 H
H IE' lE' Shelby ug Tncone Air Hammer Microtip Total Extractable
T rd ®)
(m) R : PID Reading Hydrocarbons (ppm) (m)
uscs SOIL DESCRIPTION 100 200 300 400 100 200 300 400
, [PT \(O 00 0 05) Peat /1o e
cs |ML (0 05 0 95) Silt brown some sand damp 050
- %S -
s 038 4
-1 25 (0 95 1 20) Siit brown and fine grained sand 0226 -1
cs
0210
?:s SP {1 20 1 90) Sand brown fine grained some
- b silt damp 01886 r
cs
L2 | {1 90 3 40) Sand brown medium to fine o484 2
L grained trace siit demp 0778
i cs L
-3 o 01140 -3
cs
+ Eos (3 40 3 75) Sand brown coarse to fine d o180 '% S
grained trace gravel damp 096 7
L. (3 75 4 00) Sand brown fine grained trace
4 2 lsM \ it I >>(D664 0 -4
s (4 00 4 55) Sand brown fine grained and silt
2:% ML (4 55 5 70) Sit brown with fine grained sand o482
5 14 deme 0824 5
- cs -
' 0206
L cs L
18 (5 70 5 90) Silt brown trace sand o218
[ 6 17 (5 90 6 85) Silt brown some sand 0208 ]
cs 0218
18
cs
3 1o 0280 -
cs
[ 7 20 (6 85 7 60) Silt brown with fine sand damp ons (7
s Cobbles detected by dniling action 0382
25
22 (7 60 8 60) Silt brown some fine sand ons
' 8 01986 | g
2
l24 0193
L cs L
%ss (8 60 9 15) Silt brown and fine sand o9
| 9 |9
28 (9 15 9 90) Siit brown some sand damp o177
cs 013 2
- - 0238 L
cs
10 28 SM (9 90 10 65) Sand brown fine grained and 10
WATER TABLE NORTH _ 130 000 EQUIPMENT Canterra COMPLETION 96/09/24
No water lovel EAST 97 400 METHOD Hollow Stem Auger INSPECTOR  F Demchenko
recorded ;ESN%E 90 0 (deg) DRILLER  Paddock Drilling Ltd DEPTH 12 20 (m)
ELEV G/S 99 15 (m} STATUS _ FINAL Continued
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Engineering 2 OF 2
GEOTECHNICAL OVERBURDEN LOG DECOMMISSIONED DIESEL GENERATING STATION Pr} # 200529
Moist %GAVL D10 D30 D8O %FINE
g i i ;I?P‘Op".' mAuger @S:r'rcd | 3&"‘1;:1. ! Ohlﬂicure L‘L %<0 075mal 4 750mm ? [E)
; 'g' th e Senic (x] i I g 20% 40% 60% 80% 20% 40% 60% 80% A -T-
< 1 1 1 i 1 i 1 1 H
H IE |E- [I] Shelby [ID e:g:[ @ Tricone Air Hammer Microtip o Total Extractable
m R 4 PID Reading Hydrocarbons (ppm) (m)
uscs SOIL DESCRIPTION 100 200 300 400 100 200 300 400
_ %93 silt demp L
0282
%95 ML (10 65 11 40) Silt brown with fine sand wet
11 11
0161
- %’s SP {11 40 12 20) Sand brown with silt -
saturated
[12] ] b2 o182 12
cs
(12 20) End of Hole
No bedrock encountered
Note No weater level taken
Assumptions Field note states 2 44m (8 )
slotted pipe installed
WATER TABLE NORTH 130 000 EQUIPMENT Canterra COMPLETION 96/09/24
No water level EAST 97 400 METHOD Hollow Stem Auger INSPECTOR  F Demchenko
recorded EESNGE 90 0 (deg) DRILLER Paddock Drilling Ltd DEPTH 12 20 (m)
ELEV G/S 99 15 (m? STATUS B4, &8558 Ao chanline 88103798, QP 44 CBAGA GEOT




Il I N TR AN B O E T TN WS BN Sl n A T EmEam .

—10gpm
ML
SsP

—12
12 20

soiL Pe nF;! cl'(mtm T;;-.ne I DATUM G ound Surface
{kPa} (kPas}
CB-024 Az00 @800 ROCK Coeloss Jo t
METHOD Holiow Stem Aug (REF LEGEND) {m) Log - GROUND
98 —
Steel protection p pe to 3 06m
90 —
B3R Ehgave me oo
94 —
92 -
80 —
{8 16 8 76) Be tonte sesl
(87681220} Cs emst af
Stott dppot m976m1220m o
EO H 86 96m
{12 20) End of Hole
L AR
LEGEND
CRANBERRY PORTAGE
. WAB‘trER'TAIBLEY HOLE No CB-024
recorded
2" PVC Slotted Pipe
Installed 96/09/24
(m) 130000 N 97 400 E
DECOMMISSIONED DIESEL
GENERATING STATION
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Engineerning 1 OF 1
GEOTECHNICAL OVERBURDEN LOG DECOMMISSIONED DIESEL GENERATING STATION Prj # 200628
%GRVL D10 D30 D60 %FINE
2135 fommer  Wawe B3Gm | B po Mope | Dm—— 5|8
————1
$ 'g h,;'.' & gg';‘m Sonic IZI g",‘:%f'm I %o 20% 40% 60% 80% 20% 40% 60% 80% A -P,-
- 1 1 i 1 1. 1 1 1 H
H lE' IE' [l] Shelby [ID fuaer @ Tricone Air Hammer Microtip o Total Extractable
(m) R ’ PID Reading Hydrocarbons (ppm) (m)
uscs SOIL DESCRIPTION 100 200 300 400 100 200 300 400
, PT \(O 00 0 10) Peat ro14e
cs ML (0 10 0 60) Silt brown some sand
L F
114
25 |SP (0 80 0 75) Sand tan brown some silt o128
[ 1 ?:s ML (0 75 1 75) Sit hight brown some fine grained o
A sand D78
cs
- o168 L
cs ©s 00 011 020 152
SM (175 2 25) Sand brown fine grained some —
2 CS 2
. silt
7 (2 25 3 05) Sand brown coarse to fine O1o3
- cs grained F
0183
cs
13 o [ 3
9. (3 05 3 80) Sand as above fine grained 120
[ 1o 014 2 i
cs
(3 80) End of Hole
No bedrock encountered
No water level recorded
WATER TABLE NORTH 140 700 EQUIPMENT Canterra COMPLETION 96/09/24
No water level EAST 119 500 METHOD Hollow Stem Auger INSPECTOR  F Demchenko
recorded ;ESNEE 90 0 (deg) DRILLER  Paddock Dnilling Ltd DEPTH 3 80 (m)
ELEV G/S 99 27 (m} STATUS &M, 258088 Rrmio chantine S85 /R0 44 coesa ceoT




N N EE BE N N S s an @ e e T W BN B e .

[ SILT & cLAY SAND X GRAVEL I COBBLES |
E 3 TTE = 3% * =8 §5 w3623 7 >
N . . N " g 3' - N L 3 T N b
100 E * /L _—— 1 * - »
| / | |
= I I I
80 3
T 3 I I I
m 3 A l
A 70 E i i |
3 w3 | | | °
z 3 | / | |
— 0 = _ ) )
- E | / | |
5 4o§ I | |
93 | / | |
30 3
@ 3 104 I [
= /
20 3 LA | |
i | |
10 3
E I | I
0 =
2 4 -] 8 2 4 .} B 2 4 [} B 2 4 ] a 2 4 ] a .
0 01 01 1 10 100 1000
MANITOBA HYDRO GRAIN SIZE DISTRIBUTION GRAPH REMARKS Cu = NA Cc = NA
PROJECT CRANBERRY PORTAGE DECOM DIESEL GEN STN
Power Planning & Ops COBBLES 0 %
Geotechnical Engin SAMPLE NO HOLE NO DESCRIPTION/DEPTH GRAVEL 0 %
Materials Testing Lab SLT/CLAY L
cs -6 CB — 025 175 - 225m DATE 98 03 26 TESTED BY AK

DIRECTORY CB96A FILE 6CB025S
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CHEMICAL ANALYSIS REPORT

Manitoba Hydro Geotechnical Dept DATE
1100 Waverly St
Winnipeg MB R3T 3X9

ATTN REYNOLDS B

Lab Work Order # W960905766 Sampled By

Project Reference S 451 9501

October

'y

¢t
b LIRS
y

r""" pree A

! _‘““‘“"‘I’Am-.,-_
K .“:,H

ciVE]

e Do

&......_.‘._‘%
‘lﬁﬂnuan-

Fax & Mail

Reynolds W

2 1996

Project P O # 5-451-9501 Date Received

Comments

96/ 9/25

APPROVED BY é},’d /\)w@w

Paul Nicolas
Project Manager

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN AUTHORITY OF THE LABORATORY
ALL SAMPLES WILL BE DISPOSED OF AFTER 30 DAYS FOLLOWING ANALYSIS  PLEASE CONTACT THE LAB IF YOU

REQUIRE ADDITIONAL SAMPLE STORAGE TIME

ACCREDITATIONS STANDARDS COUNCIL OF CANADA (SCC) IN COOPERATION WITH THE CANADIAN ASSOCIATION FOR
ENVIRONMENTAL ANALYTICAL LABORATORIES (CAEAL) FOR SPECIFIC TESTS AS REGISTERED BY

THE COUNCIL (EDMONTON CALGARY WINNIPEG)

AMERICAN INDUSTRIAL HYGIENE ASSOCIATION (AIHA) FOR INDUSTRIAL HYGIENE ANALYSIS

(EDMONTON WINNIPEG)

AGRICULTURE CANADA UNDER THE CANADIAN FERTILIZER QUALITY ASSURANCE PROGRAM (SASKATOON)

\ . el =210 - ¢ = (2w -=n 7 ay (- 9 5.7

)

e TollFiee 1 870677
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W960905766CONT
Page 2
ENVIRO - TEST CHEMICAL ANALYSIS REPORT
LAB ID SAMPLE ID  TEST DESCRIPTION RESULT DL UNITS EXTRACTED ANALYZED BY
96 A54875
CB 001 A
Man Hydro
Sample Type Water
Collected 96/ 9/19
Chromatography
Hydrocarbons Volatile T < 100 < 100 ug/L 96/ 9/27 Tdd
Xylene meta and para <05 <05 ug/L 96/ 9727 T
Xylene O <05 <05 ug/L 96/ 9727 Tdd
Toluene <05 <05 ug/L 96/ 9727 T
Ethyl Benzene <05 <05 ug/L 96/ 9727 TJJ
Benzene <05 <05 ug/L 96/ 9/27 T
SAMPLE COMMENT (ORGANIC)
BTEX and total purgeable hydrocarbon analysis b| purge & trap |C/P I1D/FI
96 A54876
CB 007
Man Hydro
Sample Type Water
Collected 96/ 9/20
Chromatography
Hydrocarbons Volatile T Comment < 100 96710/ 1 TJdJ
Xylene meta and para Comment <05 96/10/7 1 TJJ
Xylene O Comment <05 96/10/ 1 TJJ
Toluene Comment <05 96/10/ 1 T
Ethyl Benzene Comment <05 96/10/7 1 TJd
Benzene Comment <05 96/10/ 1 TJJ
SAMPLE COMMENT (ORGANIC)
BTEX and total purgeable hydrocarbon analysis b| purge & trap |[C/P ID/FI
LAB COMMENT
The upper layer 5 3% by volume was analyzed for total
extractable hydrocarbons and total volatile hydrocarbons
The resulting (attached) chromatograms indicated the presence
of diesel
96 A54877
€8 001 4 70 5 10
Man Hydro
Sample Type Soil
Collected 96/ 9/19




W960905766CONT
Page 3
ENVIRO - TEST CHEMICAL ANALYSIS REPORT
LAB ID SAMPLE ID  TEST DESCRIPTION RESULT DL UNITS EXTRACTED ANALYZED BY
Chromatography
Moisture Content 8 80 <001 | % 96/ 9/25 RMS
Volatile Hydrocarbons Tot 5 <1 mg/kg DWt* 96/ 9/24 T4
Benzene <001 < 0 01 | mg/kg DWt* 96/ 9/24 T4
Toluene 0 044 < 0 005| mg/kg DWt* 96/ 9/24 T3
Ethyl Benzene 0 87 < 0 005| mg/kg DWt* 96/ 9/24 T4
Xylene meta and para 29 < 0 00| mg/kg DWt* 96/ 9/24 T4
Xylene ortho 093 < 0 005| mg/kg DWt* 96/ 9/24 T
Hydrocarbons Total Ext 11000 < 0 50 | mg/Kg DWt* 96/ 9/25 RMS
SAMPLE COMMENT (ORGANIC)
BTEX and Total Volatile Hydrocarbon analysis by|Headspace GC/P|D/FID
* DWt = Dry Weight
96 AS54878
CB 001 7 88 8 21
Man Hydro
Sample Type Soi1l
Collected 96/ 9/19
Chromatography
Moisture Content 727 <001 | % 96/ 9/25 RMS
Hydrocarbons Total Ext 19 < 0 50 | mg/Kg DWt* 96/ 9/25 RMS
96 A54879
CB 001 11 50 12 19
Man Hydro
Sample Type Soil
Collected 96/ 9/19
Chromatography
Moisture Content 14 86 <001 | % 96/ 9/25 RMS
Hydrocarbons Total Ext 3 4 < 0 50 | mg/Kg DWt* 96/ 9/25 RMS
96 AS54880
CB 002 1 50 1 90
Man Hydro
Sample Type Soil
Collected 96/ 9/20
Chromatography
Moisture Content 12 57 <001 | % 96/ 9/25 RMS
Hydrocarbons Total Ext 73 < 0 50 | mg/Kg DWt* 96/ 9/25 RMS




W960905766CONT
Page &4
ENVIRO - TEST CHEMICAL ANALYSIS REPORT
LAB ID SAMPLE ID  TESY DESCRIPTION RESULT DL UNITS EXTRACTED ANALYZED B8Y
96 AS54881
C8 003 2 40 3 05
Man Hydro
Sample Type Soil
Collected 96/ 9/20
Chromatography
Moisture Content 4 25 <001 | % 96/ 9/25 RMS
Hydrocarbons Total Ext 55 < 0 50 | mg/Kg DwWt* 96/ 9/25 RMS
96 A54882
CB 004 2 28 2 85
Man Hydro
Sample Type Soil
Collected 96/ 9/20
Chromatography
Moisture Content 398 <001 | % 96/ 9/25 RMS
Volatile Hydrocarbons Tot <1 <1 mg/kg DWt* 96/ 9/24 T
Benzene <001 < 0 01 | mg/kg DWt* 96/ 9/24 T
Toluene < 0 005 < 0 005| mg/kg DWt* 96/ 9/24 T4
Ethyl Benzene < 0 005 < 0 005{ mg/kg DWt* 96/ 9/24 T4J
Xylene meta and para < 0 010 < 0 010| mg/kg DWt* 96/ 9/24 T4
Xylene ortho < 0 005 < 0 005! mg/kg DWt* 96/ 9/24 T4
Hydrocarbons Total Ext 67 < 0 50 | mg/Kg DWt* 96/ 9/25 RMS
SAMPLE COMMENT (ORGANIC)
BTEX and Total Volatile Hydrocarbon analysts by|Headspace GC/P|D/FID
* DWt - Dry Weight
96 A54883
C8 004 3 80 4 27
Man Hydro
Sample Type Soil
Collected 96/ 9/20
Chromatography
Moisture Content 4 35 <001 | % 96/ 9/25 RMS
Hydrocarbons Total Ext 7000 < 0 50 | mg/Kg DWt* 96/ 9/25 RMS




W960905766CONT
Page 5
ENVIRO - TEST CHEMICAL ANALYSIS REPORT
LAB ID  SAMPLE 1ID TEST DESCRIPTION RESULT DL UNITS EXTRACTED ANALYZED BY
96 A54884
CB 004 4 92 5 30
Man Hydro
Sample Type Soi1l
Collected 96/ 9/20
Chromatography
Moi1sture Content 9 04 <001 | X% 96/ 9/25 RMS
Hydrocarbons Total Ext 13 < 0 50 | mg/Kg DuWt* 96/ 9/25 RMS
96 A54885
CB 004 6 85 7 25
Man Hydro
Sample Type Soil
Collected 96/ 9/20
Chromatography
Moisture Content 7 86 <001 | % 96/ 9/25 RMS
Hydrocarbons Total Ext 6000 < 0 50 | mg/Kg DWt* 96/ 9/25 RMS
96 A54886
B 005 3 05 3 42
Man Hydro
Sample Type Soil
Collected 96/ 9/20
Chromatography
Moisture Content 5 00 <001 | % 96/ 9/25 RMS
Volatile Hydrocarbons Tot 22 <1 mg/kg DWt* 96/ 9/24 T
Benzene <00 <001 | mg/kg DWt* 96/ 9/24 T4
Toluene 016 < 0 005| mg/kg DMWt* 96/ 9/24 TJJ
Ethyl Benzene 035 < 0 005| mg/kg DWt* 96/ 9/24 TJJ
Xylene meta and para 72 < 0 010| mg/kg DWt* 96/ 9/24 TJJ
Xylene ortho 18 < 0 005| mg/kg DWt* 96/ 9/24 TJJ
Hydrocarbons Total Ext 10000 < 0 50 | mg/Kg DWt* 96/ 9/25 RMS
SAMPLE COMMENT (ORGANIC)
BTEX and Total Volatile Hydrocarbon analysis by|Headspace GC/P|D/FID
* DWt = Dry Weight




WI60905766CONT
Page 6
ENVIRO - TEST CHEMICAL ANALYSIS REPORT
LAB ID SAMPLE ID  TEST DESCRIPTION RESULT DL UNITS EXTRACTED ANALYZED BY
96 A54887
c8 005 6 85 7 22
Man Hydro
Sample Type Soil
Collected 96/ 9/20
Chromatography
Moisture Content 8 50 001 | % 96/ 9/25 RMS
Nydrocarbons Total Ext 75 0 50 | mg/Kg DWt* 96/ 9/25 RMS
96 A54888
c8 006 2 25 2 55
Man Hydro
Sample Type Soil
Collected 96/ 9/20
Chromatography
Moisture Content 7 88 001 | % 96/ 9/25 RNS
Hydrocarbons Total Ext 13000 0 50 | mg/Kg DWt* 96/ 9/25 RMS
96 A54889
€8 006 3 42 3 80
Man Hydro
sample Type Soil
Collected 96/ 9/20
Chromatography
Moisture Content 593 001 1] % 96/ 9/25 RMS
Hydrocarbons Total Ext 5100 0 50 | mg/Kg DWt* 96/ 9/25 RMS
96 AS4890
CcB 006 3 80 4 17
Man Hydro
Sample Type Soil
Collected 96/ 9/20
Chromatography
Moisture Content 4 36 001 | % 96/ 9/25 RMS
Hydrocarbons Total Ext 190 0 50 | mg/Kg DWt* 96/ 9/25 RMS




W960905766CONT
Page 7
ENVIRO - TEST CHEMICAL ANALYSIS REPORT
LAB ID SAMPLE ID  TEST DESCRIPTION RESULT DL URITS EXTRACTED ANALYZED BY
96 A54891
CB 007 2 62 3 05
Man Hydro
Sample Type Soil
Collected 96/ 9720
Chromatography
Moirsture Content 13 88 <001 ]| % 96/ 9725 RMS
Volatile Hydrocarbons Tot <1 <1 mg/kg DWt* 96/ 9/24 T
Benzene <001 <001 | mg/kg DWt* 96/ 9/24 T4
Toluene < 0 005 < 0 005{ mg/kg DWt* 96/ 9/24 T4
Ethyl Benzene < 0 005 < 0 005| mg/kg DWt* 96/ 9/24 T4
Xylene meta and para 021 < 0 010| mg/kg DWt* 96/ 9/24 T4
Xylene ortho 0 058 < 0 005| mg/kg DWt* 96/ 9/24 TJd
Hydrocarbons Total Ext 1200 < 0 50 | mg/Kg DWt* 96/ 9/25 RMS
SAMPLE COMMENT (ORGANIC)
The sample contained hydrocarbons 1n the boiling range of diesel fuel
BTEX and Total Volatile Hydrocarbon analysis by|Headspace GC/P|D/FID
* DWt = Dry Weight
96 A54892
CB 007 S 30 5 67
Man Hydro
Sample Type Soil
Collected 96/ 9/20
Chromatography
Moisture Content 7 34 <001 | % 96/ 9/25 RMS
Hydrocarbons Total Ext 2100 < 0 50 | mg/Kg DWt* 96/ 9/25 RMS
96 A54893
CB 007 8 95 9 15
Man Hydro
Sample Type Soil
Collected 96/ 9/20
Chromatography
Moisture Content 14 83 <001 | % 96/ 9/25 RMS
Volatile Hydrocarbons Tot 1 <1 mg/kg DWt* 96/ 9/24 T
Benzene <001 < 0 01 | mg/kg DWt* 96/ 9/24 TJdd
Toluene < 0 005 < 0 005 mg/kg DWt* 96/ 9/24 T4
Ethyl Benzene < 0 005 < 0 005| mg/kg DWt* 96/ 9/24 T
Xylene meta and para 029 < 0 010| mg/kg DWt* 96/ 9/24 Tdd
Xylene ortho 013 < 0 005| mg/kg DWt* 96/ 9/24 TJJ




W960905766CONT
Page 8
ENVIRO - TEST CHEMICAL ANALYSIS8 REPORT
LAB ID SAMPLE ID TEST DESCRIPTION RESULT DL UNITS EXTRACTED ANALYZED BY
Hydrocarbons Total Ext 1400 < 0 50 | mg/Kg DWt* 96/ 9/25 RMS
SAMPLE COMMENT (ORGANIC)
The sample contained hydrocarbons i1n the boiling range of diesel fuel
BTEX and Total Volatile Hydrocarbon analysis by|Headspace GC/P|D/FID
* DWt = Dry Weight
96 A54894
CcB 008 3 353 80
Man Hydro
Sample Type Soil
Collected 96/ 9/21
Chromatography
Moisture Content 4 37 <001 | % 96/ 9/25 RMS
Hydrocarbons Total Ext 0 63 < 0 50 | mg/Kg DMWt* 96/ 9/25 RMS
96 AS54895
cB 008 8 55 9 15
Man Hydro
Sample Type Soil
Collected 96/ 9/21
Chromatography
Moisture Content 10 42 <001 | % 96/ 9/25 RMS
Hydrocarbons Total Ext 410 < 0 50 | mg/Kg DWt* 96/ 9/25 RMS
96 A54896
c8 008 10 28 10 65
Man Hydro
Sample Type Soil
Collected 96/ 9/21
Chromatography
Moisture Content 11 59 <001 | % 96/ 9/25 RMS
Hydrocarbons Total Ext 41 < 0 50 | mg/Kg DwWt* 96/ 9/25 RMS
96 AS54897
CB 009 2 62 3 05
Man Hydro
Sample Type Soil
Collected 96/ 9/21
Chromatography




W960905766CONT
Page 9
ENVIRO - TEST CHEMICAL ANALYSIS8 REPORT
LAB ID SAMPLE ID TEST DESCRIPTION RESULTY DL UNITS EXTRACTED ANALYZED BY
Moisture Content 3 42 <001 | % 96/ 9/25 RNS
Hydrocarbons Total Ext 59 < 0 50 | mg/Kg DWt* 96/ 9/26 RMS
96 A54898
CB 010 4 55 4 92
Man Hydro
Sample Type Soil
Collected 96/ 9/21
Chromatography
Moisture Content 5 74 <001 | X% 96/ 9/25 RMS
Hydrocarbons Total Ext 3100 < 0 50 | mg/Kg DWt* 96/ 9/26 RMS
96 A54899
CB 010 6 80 6 95
Man Hydro
Sample Type Soil
Collected 96/ 9/21
Chromatography
Moisture Content 4 90 <001 | % 96/ 9/25 RMS
Volatile Hydrocarbons Tot 5 <1 mg/kg DWt* 96/ 9/24 TJJ
Benzene <001 < 0 01 | mg/kg DWt* 96/ 9724 T4
Toluene 0 042 < 0 005| mg/kg DWt* 96/ 9/24 T
Ethyl Benzene 0 074 < 0 005| mg/kg DWt* 96/ 9724 Tdd
Xylene meta and para 26 < 0 010| mg/kg DWt* 96/ 9/24 T4
Xylene ortho 29 < 0 005| mg/kg DWt* 96/ 9/24 TJJ
Hydrocarbons Total Ext 14000 < 050 | mg/Kg DWt* 96/ 9/26 RMS
SAMPLE COMMENT (ORGANIC)
BTEX and Total Volatile Hydrocarbon analysis by|Headspace GC/P|D/FID
* DWt = Dry Weight
96 A54900
CB 010 7 15 7 60
Man Hydro
Sample Type Soil
Collected 96/ 9/21
Chromatography
Moisture Content 8 10 <001 ]| % 96/ 9/25 RMS
Hydrocarbons Total Ext < 0 50 < 050 | mg/Kg DWt* 96/ 9/26 RMS




WP60905766CONT
Page 10
ENVIRO - TEST CHEMICAL ANALYSIS REPORT
LAB ID  SAMPLE ID TEST DESCRIPTION RESULT DL UNITS EXTRACTED ANALYZED BY
96 A54901
cB 011 1 85 2 25
Man Hydro
Sample Type Soil
Collected 96/ 9/21
Chromatography
Moisture Content 10 67 <001 | % 96/ 9/25 RMS
Hydrocarbons Total Ext 900 < 0 50 | mg/Kg DWt* 96/ 9/26 RMS
96 A54902
CB 014 2 62 3 05
Man Hydro
Sample Type Soil
Collected 96/ 9/21
Chromatography
Moisture Content 168 <001} % 96/ 9/25 RMS
Hydrocarbons Total Ext 16 < 0 50 | mg/Kg DWt* 96/ 9/26 RMS
96 AS4903
CB 015 2 25 2 62
Man Hydro
Sample Type Soil
Cotlected 96/ 9/21
Chromatography
Moi1sture Content 5 20 <001 | % 96/ 9/25 RMS
Hydrocarbons Total Ext 14 < 0 50 [ mg/Kg DWt* 96/ 9/26 RMS
96 A54904
cB 015 3 05 3 55
Man Hydro
Sample Type Soil
Collected 96/ 9/21
Chromatography
Moisture Content 5 65 <001 )% 96/ 9/25 RMS
Hydrocarbons Total Ext 71 < 0 50 | mg/Kg DWt* 96/ 9/26 RMS
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Page 11
ENVIRO - TEST CHEMICAL ANALYSIS REPORT
LAB ID  SAMPLE 1D TEST DESCRIPTION RESULT DL URITS EXTRACTED ANALYZED BY
96 A54905
CB 016 1 87 2 25
Man Hydro
Sample Type Soil
Collected 96/ 9/21
Chromatography
Moi1sture Content 10 69 <001 | % 96/ 9/25 RMS
Hydrocarbons Total Ext 10000 < 0 50 | mg/Kg DWt* 96/ 9/26 RMS
96 A54906
CB 016 2 25 2 62
Man Hydro
Sample Type Soil
Collected 96/ 9/21
Chromatography
Moisture Content 5 68 <001 | % 96/ 9/25 GEV
01l & Grease Total Rec 2500 < 50 mg/Kg DWt* 96/ 9/24 GEV
96 A54907
€8 016 2 62 3 05
Man Hydro
Sample Type Soil
Collected 96/ 9/21
Chromatography
Moisture Content 4 60 <001} % 96/ 9/25 RMS
Hydrocarbons Total Ext <050 < 0 50 | mg/Kg DWt* 96/ 9/26 RMS
96 A54908
CB 016 3 05 3 42
Man Hydro
Sample Type Soil
Collected 96/ 9/21
Chromatography
Moisture Content 11 63 <001 | % 96/ 9/25 RMS
Hydrocarbons Total Ext 52 < 0 50 | mg/Kg DWt* 96/ 9/26 RMS




W960905766CONT
Page 12
ENVIRO - TEST CHEMICAL ANALYSIS REPORT
LAB ID SAMPLE ID  TEST DESCRIPTION RESULT DL UNITS EXTRACTED ANALYZED BY
96 A54959
cB 018 5 60 6 10
Man Hydro
Sample Type Soil
Collected 96/ 9/21
Chromatography
Moisture Content 5 61 <001 | % 96/ 9/25 RMS
Hydrocarbons Total Ext 14 < 0 50 | mg/Kg DWt* 96/ 9/26 RMS

THIS 1S THE LAST PAGE OF THE REPORT
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Data File Name C \HPCHEM\2\DATA\SEP25RS3\063F1101 D
Operator RENA STIEBEN Page Number 1
lInstrument INSTRUMEN Vial Number 63
Sample Name 96-54876 Injection Number 1
T 1 Time Bar Code Sequence Line 11

r .quired on

Report Created on

Last Recalib on
lMultlpller

26 Sep 96 06 47 AM
27 Sep 96 10 51 AM
25 SEP 96 07 15 AM
1

Instrument Method
Analysis Method
Sample Amount
ISTD Amount

TEHSOIL2 MTH
TEHSOIL2 MTH

0
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Operator

Instrument

Sample Name

T n Time Bar Code
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Report Created on
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C \HPCHEM\2\DATA\SEP25RS2\053F0901 D

RENA STIEBEN

INSTRUMEN

96-54877

25 Sep 96 01 17 AM
26 Sep 96 09 51 AM

25 SEP 96 07 15 AM
1

Page Number

Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

1

53

1

9

TEHSOIL2 MTH
TEHSOIL2 MTH
0
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lData File Name C \HPCHEM\2\DATA\sep24rs\014F1301 D
Operator RENA STIEBEN Page Number 1
Instrument INSTRUMEN Vial Number 14
Sample Name 96-54882 Injection Number 1
Run Time Bar Code Sequence Line 13
quired on 24 Sep 96 03 32 AM Instrument Method TEHSOIL2 MTH
lI«ﬂxnt Created on 25 Sep 96 07 05 AM Analysis Method TEHSOIL2 MTH
Last Recalib on 25 SEP 96 06 53 AM Sample Amount 2448 94
Multiplier 10 ISTD Amount

Sample Info MB Hydro - CB-004-2 28-2 85
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I Data File Name C \HPCHEM\2\DATA\SEP24RS\015F1301 D
Operator RENA STIEBEN Page Number 1
Instrument INSTRUMEN Vial Number 15
Sample Name 96-54883 Injection Number 1
Run Time Bar Code Sequence Line 13
24 Sep 96 04 12 AM Instrument Method TEHSOIL2 MTH

Report Created on
Last Recalib on
Multiplier

l Juired on

25 Sep 96 11 13 AM
25 SEP 96 06 53 AM
1

Analysis Method
Sample Amount
ISTD Amount

TEHSOIL2 MTH
0
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Data File Name C \HPCHEM\2\DATA\SEP24RS\017F1301 D
Operator RENA STIEBEN Page Number 1
Instrument INSTRUMEN Vial Number 17
Sample Name 96-54885 Injection Number 1
Run Time Bar Code Sequence Line 13
juired on 24 Sep 96 05 31 AM Instrument Method TEHSOIL2 MTH
Report Created on 25 Sep 96 11 15 AM Analysis Method TEHSOIL2 MTH
Last Recalib on 25 SEP 96 06 53 AM Sample Amount 0
Multiplier 1 ISTD Amount
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Data File Name C \HPCHEM\2\DATA\sep24rs\018F1301 D
Operator RENA STIEBEN Page Number 1
Instrument INSTRUMEN Vial Number 18
Sample Name 96-54886 Injection Number 1
Run Time Bar Code Sequence Line 13
Juired on 24 Sep 96 06 11 AM Instrument Method TEHSOIL2 MTH
'Report Created on 25 Sep 96 07 36 AM Analysis Method TEHSOIL2 MTH
Last Recalib on 25 SEP 96 06 53 AM Sample Amount 0
Multiplier 1 ISTD Amount
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Data File Name

Operator

Instrument

Sample Name

Run Time Bar Code
Jjuired on

Report Created on

Last Recalib on

l Multiplier

C \HPCHEM\2\DATA\SEP24RS\020F1301 D

RENA STIEBEN
INSTRUMEN
96-54888

25 Sep 96 07 31 AM
25 Sep 96 11 18 AM
25 SEP 96 06 53 AM
1

Page Number

Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

-
7/
n
"
Vv
1543
1920
1
20
1
13

TEHSOIL2 MTH
TEHSOIL2 MTH
0
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1471
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~
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Data File Name

Operator RENA STIEBEN
l Instrument INSTRUMEN
Sample Name diesel std
Pin Time Bar Code
Juired on 24 Sep 96 10 39 aAM
lReport Created on 25 Sep 96 09 15 AM
Last Recalab on 25 SEP 96 06 53 AM
Multiplier 1

C \HPCHEM\2\DATA\SEP24RS\002F0202 D

Page Number

Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

1
2
2
2
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TEHSOIL2 MTH
0
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Data File Name C \HPCHEM\2\DATA\sep24rs\100F0301 D
Operator RENA STIEBEN Page Number 1
I Instrument INSTRUMEN Vial Number 100
Sample Name kerosene std Injection Number 1
P n Time Bar Code Sequence Laine 3
: Juired on 24 Sep 96 11 19 AM Instrument Method TEHSOIL2 MTH
Report Created on 25 Sep 96 09 14 AM Analysis Method TEHSOIL2 MTH
Last Recalib on 25 SEP 96 06 53 AM Sample Amount 0

l Multiplier 1 ISTD Amount
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Data File Name
Operator
Instrument
Sample Name
Run Time Bar Code

juired on
Report Created on
Last Recalib on
Multiplier

C \HPCHEM\2\DATA\SEP24RS\003F0501 D

RENA STIEBEN
INSTRUMEN
Gas Qual std

24 Sep 96 12 39 PM
25 Sep 96 09 16 AM
25 SEP 96 06 53 AM
1

Page Number

Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

1
3
1
5
TEHSOIL2 MTH

TEHSOILZ MTH
0
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Data File Name C \HPCHEM\2\DATA\SEP25RS2\021F1001 D
Operator RENA STIEBEN Page Number 1
l Instrument INSTRUMEN Vial Number 21
Sample Name 96-54889 Injection Number 1
F 1 Time Bar Code Sequence Line 10

£ _Juired on

Report Created on

Last Recalib on
l Multiplier

25 Sep 96 01 58 AM
26 Sep 96 09 54 AM
25 SEP 96 07 15 AM
1

Instrument Method
Analysis Method
Sample Amount
ISTD Amount

TEHSOIL2 MTH
TEHSOIL2 MTH
0
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Data File Name
Operator
lInstrument

Sample Name

T 1 Time Bar Code
+_gquired on
Report Created on
Last Recalib on
'Multlpller

|

7749

C \HPCHEM\2\DATA\SEP25RS2\022F1001 D

RENA STIEBEN
INSTRUMEN
96-54890

25 Sep 96 02 38 AM
26 Sep 96 09 55 AM
25 SEP 96 07 15 AM
1

Page Number

Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

1

22

1

10

TEHSOIL2 MTH
TEHSOIL2 MTH
0
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Data File Name C \HPCHEM\2\DATA\SEP25RS2\023F1001 D
Operator RENA STIEBEN Page Number 1
l Instrument INSTRUMEN Vial Number 23
Sample Name 96-54891 Injection Number 1
F 1 Time Bar Code Sequence Line 10
lt Juired on 25 Sep 96 03 23 AM Instrument Method TEHSOIL2 MTH
Report Created on 26 Sep 96 09 56 AM Analysis Method TEHSOIL2 MTH

Last Recalib on
' Multiplaier

25 SEP 96 07 15 AM
1

Sample Amount
ISTD Amount

0
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Data File Name

Operator

Instrument

Sample Name

F n Time Bar Code

¢+ Juired on

Report Created on

Last Recalib on
I Multiplier

C \HPCHEM\2\DATA\SEP25RS2\028F1101 D

RENA STIEBEN
INSTRUMEN
96-54892

25 Sep 96 04 05 AM
26 Sep 96 09 58 AM
25 SEP 96 07 15 AM
1

Page Number

Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

1

28

1

11

TEHSOIL2 MTH
TEHSOIL2 MTH
0
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Data File Name C \HPCHEM\2\DATA\SEP25RS2\029F1101 D
Operator RENA STIEBEN Page Number 1
Instrument INSTRUMEN Vial Number 29
Sample Name 96-54893 Injection Number 1
P 1 Time Bar Code Sequence Line 11
L fuired on 25 Sep 96 04 46 AM Instrument Method TEHSOILZ MTH
Report Created on 26 Sep 96 10 04 AM Analysis Method TEHSOIL2 MTH
Last Recalib on 25 SEP 96 07 15 AM Sample Amount 0

Irmﬂtlpller 1 ISTD Amount
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Data File Name C \HPCHEM\2\DATA\SEP25RS2\031F1101 D
Operator RENA STIEBEN Page Number 1
Instrument INSTRUMEN Vial Number 31
Sample Name 96-54895 Injection Number 1
R n Time Bar Code Segquence Line 11
I ,uired on 25 Sep 96 06 06 AM Instrument Method TEHSOIL2 MTH
If&mmrt Created on 26 Sep 96 10 12 AM Analysis Method TEHSOIL2 MTH

Last Recalib on
l Multiplier

25 SEP 96 07 15 AM
1

Sample Amount
ISTD Amount

0
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Data File Name

Operator

Instrument

Sample Name

R n Time Bar Code
+ suired on

IReport Created on
Last Recalib on

l Multiplier

C \HPCHEM\2\DATA\SEP25RS3\034F0401 D

RENA STIEBEN
INSTRUMEN
96-54898

26 Sep 96 03 15 PM
27 Sep 96 08 59 AM
25 SEP 96 07 15 AM
1

Page Number

Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amournt

1

34

1

4

TEHSOIL2 MTH
TEHSOIL2 MTH
0
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Data File Name C \HPCHEM\2\DATA\SEP25R83\035F040l D
Operator RENA STIEBEN Page Number 1
Instrument INSTRUMEN Vial Number 35
Sample Name 96-54899 Injection Number 1
P = Time Bar Code Sequence Line 4
r quired on 26 Sep 96 03 55 PM Instrument Method TEHSOIL2 MTH
lReport Created on 27 Sep 96 09 01 AM Analysis Method TEHSOIL2 MTH
Last Recalib on 25 SEP 96 07 15 AM Sample Amount 0

Multiplier 1 ISTD Amount
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Data File Name C \HPCHEM\2\DATA\SEP25RS3\037F0401 D
Operator RENA STIEBEN Page Number 1
Instrument INSTRUMEN Vial Number 37
Sample Name 96-54901 Injection Number 1
P n Time Bar Code Sequence Laine 4

Last Recalib on

IA quired on
Report Created on
l Multiplier

26 Sep 96 05 16 PM
27 Sep 26 09 03 AM
25 SEP 96 07 15 AM
1

Instrument Method
Analysais Method
Sample Amount
ISTD Amount

TEHSOIL2 MTH
TEHSOILZ MTH
0
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Data File Name C \HPCHEM\2\DATA\SEP25RS3\052F1401 D
Operator RENA STIEBEN Page Number 1
lInstrument INSTRUMEN Vial Number 52
Sample Name 96-54905 Injection Number 1
F Time Bar Code Sequence Line 14
A_guired on 27 Sep 96 09 29 AM Instrument Method TEHSOIL2 MTH
Report Created on 27 Sep 96 10 37 AM Analysis Method TEHSOIL2 MTH
Last Recalib on 25 SEP 96 07 15 AM Sample Amount 0

lMultlpller 1 ISTD Amount
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Data File Name C \HPCHEM\2\DATA\SEP25RS\003F0601 D

perator RENA STIEBEN Page Number 1
[)nstrument INSTRUMEN Vial Number 3

Sample Name Gas Qual Std Injection Number 1

1 Time Bar Code Sequence Line 6
tcuulred on 25 Sep 96 02 21 PM Instrument Method TEHSOIL2 MTH

eport Created on 26 Sep 96 07 24 AM Analysis Method TEHSOIL2 MTH
wast Recalib on 25 SEP 96 07 15 AM Sample Amount 0

l/Iultlpller 1 ISTD Amount
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Data File Name

Operator
lénstrument

ample Name
P ~ Time Bar Code

C \HPCHEM\2\DATA\SEP25RS3\073F1701 D

RENA STIEBEN
INSTRUMEN
Varsol qual std

27 Sep 96 02 53 PM

IIF-g quired on
eport Created on 27 Sep 96 03 41 PM

Last Recalib on

lMultlpl:Ler

25 SEP 96 07 15 AM
1

Page Number

Vial Number
Injection Number
Sequence Laine
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

1

73

1

17

TEHSOIL2 MTH
TEHSOIL2 MTH
0
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Data File Name
perator
nstrument
Sample Name
v Tame Bar Code
gcalulred on
eport Created on
i;ast Recalib on

ultiplier
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INSTRUMEN

diesel std

25 Sep 96 11 00 AM
25 Sep 96 07 24 AM
25 SEP 96 07 15 AM
1

C \HPCHEM\2\DATA\SEP25RS\002F0202 D
RENA STIEBEN

Page Number

Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

1
2
2
2
TEHSOIL2 MTH

TEHSOIL2 MTH
0
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Data File Name

perator
nstrument

RENA STIEBEN

>

21

ample Name

Time Bar Code

icqulred on
eport Created on

Last Recalib on
'lultlpller

INSTRUMEN

kerosene std

25 Sep 96 01 00 PM
26 Sep 96 07 26 AM

25 SEP 96 07 15 AM
1

C \HPCHEM\2\DATA\SEP25RS\100F0401 D

Page Number

Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

1
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1

4

TEHSOIL2 MTH
TEHSOIL2 MTH
0
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Data File Name
Operator
Instrument
Sample Name
Run Time Bar Code
~quired on
eport Created on
Last Recalib on
Multaiplier
Sample Info
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C \HPCHEM\2\DATA\sep24rs\014F1301 D

RENA STIEBEN
INSTRUMEN
96-54882

24 Sep 96
25 Sep 96

03 32
07 05

AM
AM

25 SEP 96 06 53 AM

10
MB

Hydro - CB-004-2 28-2 85

Page Number

Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

1

14

1

13

TEHSOIL2 MTH
TEHSOIL2 MTH
2448 94
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Data File Name
Operator
Instrument
Sample Name
Run Time Bar Code
~quired on
-port Created on
Last Recalib on
Multiplier

C \HPCHEM\2\DATA\SEP24RS\015F1301 D

RENA STIEBEN
INSTRUMEN
96-54883

24 Sep 96 04 12 AM
25 Sep 96 11 13 AM
25 SEP 96 06 53 AM
1

Page Number
Vial Number

Injection Number

Sequence Laine

Instrument Method
Analysis Method

Sample Amount

ISTD Amount

1

15

1

13

TEHSOIL2 MTH
TEHSOIL2 MTH
0
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Data File Name
Operator
Instrument
Sample Name
Run Time Bar Code
~quired on
cport Created on
Last Recalib on
Multaiplier

24 Sep 96 05 31 AM
25 Sep 96 11 15 AM
25 SEP 96 06 53 AM
1

Instrument Method
Analysis Method
Sample Amount
ISTD Amount
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C \HPCHEM\2\DATA\SEP24RS\017F1301 D
RENA STIEBEN Page Number 1
INSTRUMEN Vial Number 17
96-54885 Injection Number 1

Sequence Line 13

TEHSOIL2 MTH
TEHSOIL2 MTH
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Data File Name C \HPCHEM\2\DATA\sep24rs\018F1301 D
Operator RENA STIEBEN Page Number 1
Instrument INSTRUMEN Vial Number 18
Sample Name 96-54886 Injection Number 1
Run Time Bar Code Sequence Line 13
~quired on 24 Sep 96 06 11 AM Instrument Method TEHSOIL2 MTH
-port Created on 25 Sep 96 07 36 AM Analysis Method TEHSOIL2 MTH
Last Recalib on 25 SEP 96 06 53 AM Sample Amount 0
Multiplier 1 ISTD Amount
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Data File Name
Operator
Instrument
Sample Name
Run Time Bar Code
"~quired on

sport Created on
Last Recalib on
Multiplier

C \HPCHEM\2\DATA\SEP24RS\020F1301 D

RENA STIEBEN Page Number

INSTRUMEN Vial Number

96-54888 Injection Number
Sequence Line

25 Sep 96 07 31 AM Instrument Method

25 Sep 96 11 18 AM Analysis Method

25 SEP 96 06 53 AM Sample Amount

1 ISTD Amount

1
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1

13

TEHSOIL2 MTH
TEHSOIL2 MTH
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Data File Name C \HPCHEM\2\DATA\SEP24RS\002F0202 D
Operator RENA STIEBEN Page Number 1
Instrument INSTRUMEN Vial Number 2
Sample Name diesel std Injection Number 2
Run Time Bar Code Sequence Line 2
“quired on 24 Sep 96 10 39 AM Instrument Method TEHSOIL2 MTH
eport Created on 25 Sep 96 09 15 AM Analysis Method TEHSOIL2 MTH
Last Recalib on 25 SEP 96 06 53 AM Sample Amount 0
Multiplaier 1 ISTD Amount
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Data File Name

Operator

Instrument

Sample Name

Run Taime Bar Code
quired on

1 eport Created on

Last Recalib on

Multiplaier

C \HPCHEM\2\DATA\sep24rs\100F0301 D

RENA STIEBEN Page Number
INSTRUMEN Vial Number
kerosene std Injection Number

Sequence Line
24 Sep 96 11 19 AaM Instrument Method
25 Sep 96 09 14 AM Analysis Method
25 SEP 96 06 53 AM Sample Amount
1 ISTD Amount

1
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TEHSOIL2 MTH
TEHSOIL2 MTH
0
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Data File Name C \HPCHEM\Z\DATA\SEP24RS\OO3F0501 D
Operator RENA STIEBEN Page Number 1
Instrument INSTRUMEN Vial Number 3
Sample Name Gas Qual std Injection Number 1
Run Time Bar Code Sequence Line 5

gquired on

eport Created on
Last Recalib on
Multaiplaer

24 Sep 96 12 39 PM
25 Sep 96 09 16 AM
25 SEP 96 06 53 AM
1

Instrument Method
Analysis Method
Sample Amount
ISTD Amount

TEHSOIL2 MTH
TEHSOIL2 MTH
0
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Manito', Technologv Centre Ltd M

Fax & Mail
CHEMICAL ANALYSIS REPORT
Manitoba Hydro Geotechnical Dept DATE October 1 1996
1100 Waverly St
Winnipeg MB R3T 3X9
ATTN REYNOLDS W
Lab Work Order # W960906056 Sampled By Manitoba Hydro
Project Reference Cranberry Portage
Project P O # S-451-9501 Date Received 96/ 9/25

Comments

APPROVED BY @wl MJ

Paul Nicolas
Project Manager

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN AUTHORITY OF THE LABORATORY
ALL SAMPLES WILL BE DISPOSED OF AFTER 30 DAYS FOLLOWING ANALYSIS  PLEASE CONTACT THE LAB IF YOU
REQUIRE ADDITIONAL SAMPLE STORAGE TIME

ACCREDITATIONS STANDARDS COUNCIL OF CANADA (SCC) 1IN COOPERATION WITH THE CANADIAN ASSOCIATION FOR
ENVIRONMENTAL ANALYTICAL LABORATORIES (CAEAL) FOR SPECIFIC TESTS AS REGISTERED BY
THE COUNCIL (EDMONTON CALGARY WINNIPEG)
AMERICAN INDUSTRIAL HYGIENE ASSOCIATION (AIHA) FOR INDUSTRIAL HYGIENE ANALYSIS
(EDMONTON WINNIPEG)
AGRICULTURE CANADA UNDER THE CANADIAN FERTILIZER QUALITY ASSURANCE PROGRAM (SASKATOON)

74~loga~ A ~u e\ Tew € 1 - e = ¢ FionN- 2% 94923700 & Fax Z2u S 0Tu e« TollFree 1 800 6u7 7555
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ENVIRO - TEST CHEMICAL ANALYSIS REPORT

W960906056CONT

Page 2

LAB ID SAMPLE ID TEST DESCRIPTION

RESULT

DL

UNITS

EXTRACTED

ANALYZED

8Y

96 A55671
CB 018 5 60 6 10
Manitoba Hydro

Sample Type Soil
Collected 96/ 9/22

Geotechnical Dept

Other Anelysis
ALL ANALYTES WERE DELETED

Submitted o

960923

96 A55672
C8 019 8 35 8 80
Manitoba Hydro

Sample Type Soil
Collected 96/ 9/23

Geotechnical Dept

Chromatography
Moisture Content
Hydrocarbons Total Ext

4 09
1000

X
mg/Kg DWt*

96/ 9/27
96/ 9/27

RNS
RMS

96 A55673
CB 019 10 35 10 65
Manitoba Hydro Geotechnmical Dept

Sample Type Soil
Collected 96/ 9/23

Chromatography
Moisture Content
Hydrocarbons Total Ext

14 87
<050

mg/Kg DWt*

96/ 9727
96/ 9/26

RMS
RMS

96 A55674
C8 020 3 42 3 80
Manitoba Hydro

Sample Type Soil
Collected 96/ 9/23

Geotechnical Dept

Chromatography
Moisture Content
Hydrocarbons Total Ext

315
1"

x
mg/Kg DWt*

96/ 9/27
96/ 9/26

RNS
RMS

96 AS55675
CB 022 3 42 3 80
Manitoba Hydro

Sample Type Soi1l
Collected 96/ 9/23

Geotechnical Dept




WO60906056CONT
Page 3
ENVIRO - TEST CHEMICAL ANALYSIS REPORT
LAB ID SAMPLE ID  TEST DESCRIPTION RESULT DL UNITS EXTRACTED ANALYZED BY
Chromatography
Moisture Content 6 30 <001 (% 96/ 9727 RMS
Hydrocarbons Total Ext 1 < 0 50 | mg/Kg DWt* 96/ 9/26 RMS
96 A55676
€8 0246 3403 75
Manitoba Hydro Geotechnical Dept
Sample Type Soil
Collected 96/ 9/24
Chromatography
Moi1sture Content 5 06 <001 | % 96/ 9/27 RMS
Hydrocerbons Total Ext 13 < 0 50 | mg/Kg DMWt* 96/ 9/26 RMS

THIS IS THE LAST PAGE OF THE REPORT




l ~ ¥ G A §] ) \
0 0 0 0 C 0 0
I 0 0 0 ) 0 0 0 0
A A A A A A A
O |- L 1 1 L 1 . L | R Lo+ T Yo
]
8 189
l 8 761
—
I | _—
| —
I ] e
| =
=
v i@ﬁcn -C30
o'l
' |I ;‘
l Z
W
o
Data File Name C \HPCHEM\2\DATA\SEP25RS3\064F1301 D
Operator RENA STIEBEN Page Number 1
Instrument INSTRUMEN Vial Number 64
Sample Name 96-55672 Injection Number 1
P -~ Time Bar Code Sequence Line 13
I.» juired on 27 Sep 96 08 08 AM Instrument Method TEHSOIL2 MTH
Report Created on 27 Sep 96 10 55 AM Analysis Method TEHSOIL2 MTH
Last Recalib on 25 SEP 96 07 15 AM Sample Amount 0

IMultlpller 1 ISTD Amount
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- EnviroTest wre

0CT 7 1996
Fax & Mail
GE TECHMICAL DEPT CHEMICAL ANALYSIS REPORT
Manitoba Hydro Geotechnical Dept DATE October 1 1996
1100 Waverly St ‘
Winnipeg MB R3T 3X9
ATTN REYNOLDS B
Lab Work Order # w960906056 Sampled By Manitoba Hydro
Project Reference Cranberry Portage
Project P 0 # S-451-9501 Date Received 96/ 9/25

Comments

APPROVED BY gyj /\/ 1,{4;/

Paul Nicolas
Project Manager

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN AUTHORITY OF THE LABORATORY
ALL SAMPLES WILL BE DISPOSED OF AFTER 30 DAYS FOLLOWING ANALYSIS PLEASE CONTACT THE LAB IF YOU
REQUIRE ADDITIONAL SAMPLE STORAGE TIME

ACCREDITATIONS

STANDARDS COUNCIL OF CANADA (SCC) IN COOPERATION WITH THE CANADIAN ASSOCIATION FOR
ENVIRONMENTAL ANALYTICAL LABORATORIES (CAEAL) FOR SPECIFIC TESTS AS REGISTERED BY

THE COUNCIL (EDMONTON CALGARY WINNIPEG)

AMERICAN INDUSTRIAL HYGIENE ASSOCIATION (AIHA) FOR INDUSTRIAL HYGIENE ANALYSIS
(EDMONTON WINNIPEG)

AGRICULTURE CANADA UNDER THE CANADIAN FERTILIZER QUALITY ASSURANCE PROGRAM (SASKATOON)

e lianicu o ol ¢ Z - 370 e Fa» (20-)9-45 0763 e Toll Free 1 80u 6,7 755



w960906056CONT
Page 2
ENVIRO - TEST CHEMICAL ANALYSIS REPORT
LAB ID SAMPLE ID TEST DESCRIPTION RESULT DL UNITS EXTRACTED ARALYZED BY
96 A55677
c8 008U
Manitoba Hydro Geotechmical Dept
Sample Type Water
Collected 96/ 9/24
Chromatography
Hydrocarbons Volatile T 160 < 100 ug/L 96/ 9727 T4
Xylene meta and para 13 <05 ug/L 96/ 9727 TdJ
Xylene O 16 <05 ug/L 96/ 9/27 T4
Toluene 22 <05 ug/L 96/ 9/27 Tdd
Ethyl Benzene 52 <05 ug/L 96/ 9/27 T
Benzene <05 <05 ug/L 96/ 9/27 Tdd
SAMPLE COMMENT (ORGANIC)
BTEX and total purgeable hydrocarbon analysis b| purge & trap |C/P ID/FI
96 A55678
CB8 008P
Manitoba Hydro Geotechnical Dept
Sample Type Water
Collected 96/ 9/24
Chromatography
Hydrocarbons Volatile T 140 < 100 ug/L 96/ 9727 T4
Xylene meta and para 12 <05 ug/L 96/ 9727 Tdd
Xylene © 15 <05 ug/L 96/ 9727 TdJ
Toluene 19 <05 ug/L 96/ 9727 T4
Ethyl Benzene 4 6 <05 ug/L 96/ 9/27 TdJd
Benzene <05 <05 ug/L 96/ 9/27 Tdd
SAMPLE COMMENT (ORGANIC)
BTEX and total purgeable hydrocarbon analysis b| purge & trap |C/P ID/FI
96 AS5679
cB 001
Manitoba Hydro Geotechnical Dept
Sample Type Water
Collected 96/ 9/24
Chromatography
Hydrocarbons Volatile T 180 < 100 ug/L 96/ 9/27 TJJ
Xylene meta and para 12 <05 ug/L 967 9/27 T4
Xylene O 14 <05 ug/L 96/ 9/27 Tdd
Toluene 07 <05 ug/L 96/ 9727 T4
Ethyl Benzene <05 <05 ug/L 96/ 9/27 T4




wW960906056CONT
Page 3
ENVIRO - TEST CHEMICAL ANALYSIS REPORT
LAB ID SAMPLE ID TEST DESCRIPTION RESULT DL UNITS EXTRACTED ANALYZED 8y
Benzene <05 <05 ug/L 96/ 9727 T
SAMPLE COMMENT (ORGANIC)
BTEX and total purgeable hydrocarbon analysis b| purge & trap |C/P ID/FI
96 A55680
cB 024
Manitoba Hydro Geotechnical Dept
Sample Type Water
Collected 96/ 9/24 J
Chromatography
Hydrocarbons Volatile T < 100 < 100 ug/L 96/ 9/27 T
Xylene meta and para <05 <05 ug/L 96/ 9/27 T
Xylene O <05 <05 ug/t 96/ 9/27 T4
Toluene <05 <05 ug/L 96/ 9727 T4
Ethyl Benzene <05 <05 ug/L 96/ 9/27 T4d
Benzene <05 <05 ug/L 96/ 9/27 T4
SAMPLE COMMENT (ORGANIC)
BTEX and total purgeable hydrocarbon analysis b| purge & trap [C/P 1D/FI
96 A55681
CB 021U
Manitoba Hydro Geotechnical Dept
Sample Type Water
Collected 96/ 9/24
Chromatography
Hydrocarbons Volatile T < 100 < 100 ug/L 96/ 9/27 T4
Xylene meta and para <05 <05 ug/L 96/ 9/27 T4
Xylene © <05 <05 ug/L 96/ 9/27 T
Toluene <05 <05 ug/L 96/ 9/27 T4
Ethyl Benzene <05 <05 ug/L 96/ 9/27 T4
Benzene <05 <05 ug/L 96/ 9/27 T4
SAMPLE COMMENT (ORGANIC)
BTEX and total purgeable hydrocarbon analysis b| purge & trap |C/P ID/FI
96 A55682
c8 021pP
Manitoba Hydro Geotechnmical Dept
Sample Type Water
Collected 96/ 9/24




wW960906056CONT
Page 4
ENVIRO - TEST CHEMICAL ANALYSIS REPORT
LAB ID SAMPLE ID TEST DESCRIPTION RESULT DL UNITS EXTRACTED ANALYZED BY
Chromatography
Hydrocarbons Volatile T < 100 < 100 ug/L 96/ 9/27 T4
Xylene meta and para <05 <05 ug/L 96/ 9/27 T
Xylene O <05 <05 ug/L 96/ 9727 T
Toluene 05 <05 ug/L 96/ 9727 T
Ethyl Benzene <05 <05 ug/L 96/ 9/27 T
8enzene <05 <05 ug/t 96/ 9/27 T4
SAMPLE COMMENT (ORGANIC)
BTEX and total purgeable hydrocarbon analysis b| purge & trap (C/P ID/F!

THIS IS THE LAST PAGE OF THE REPORT




745 Loaqar A

e PrviroTe s”;[ MTC

LA B O F AT O P
Manitoba Technology Centre Ltu

Mail

Page 1
Reynolds B
Manitoba Hydro-Geotechnical Dept Date Received 96/10/ 7

1100 Waverly St
Winnipeg MB R3T 3X9

Submitted By Reynolds B
COPIES TO Paul Nicolas

Date Reported 96/10/30
Work Order W961006838

Date
Results Units Analysed
96-B57939
Sample I D As attached
Location Cranberry Portage
Date Sampled 96/10/ 7
Time Sampled 15 04
Miscellaneous Analysis See Attached 96/10/30
LAB COMMENT
Manitoba Hydro Bill Reynolds Sublet sent to Edmonton
for PAH’s 1n so1l and water 96/10/07dmz
RECEIVED
NOV 7 199
CEQTECHNICAL DEPT
Approved By Paul Nicolas Date 96/10/30
Vo o me b omel e RuZ ol e From 2 <YG4n TCo € Fax (20 9-537tl e Toll Free 1 800 607 7ous




l 10/29/96 TUE 11 o0 FAX 403 437 2680 INORGANICS +++ ETL WINNIPEG ooz
W861006838 CONT
PAGE 2
l ENVIRO-TEST CHEMICAL ANALYSIS REPORT ATTACHMENT
e — e — e ———— #=
l LAB ID SAMPLE 10 TEST DESCRIPTION RESULT DL UNITS EXTRACTED ANALYZED BY
96 85783 CB-001
Semple Type WATER
Collected 09/24/96 1000
PAH In Water EDM
Naphthslena 10 01 ug/L (ppb} 10/17/96 10/20/98 EDM
Methyl naphthalenes 26 01 ug/L (ppb) 10/17/96 10/20/96 EDM
Acenaphthylenc ND 01 ug/L (ppb) 10/17/96 10/20/96 EDM
Acenaphthene ND 01 ug/L (ppb) 10/17/96 10/20/96 EDM
Fluorene 39 01 ug/L (ppb} 10/17/96 10/20/66 EDOM
Phenanthrene/Anthracene 31 01 ug/L {ppb) 10/17/96 10/20/96 EDM
Fluaranthene ND 01 ug/L (ppb) 10/17/96 10/20/96 EDM
Pyrene 02 01 ug/L (ppb) 10/17/86 10/20/96 EDM
Ben2olalenthracene/Chrysene ND 01 ug/L (ppbl 10/17/96 10/20/96 EDM
Banzo(b or kifluorantfiena ND 01 ug/L (ppb) 10/12/96 10/20/96 EDM
Benzo(a)pyrene ND 01 ug/L (ppb) 10/17/96 10/20/96 EOM
Indeno(1 2 3 cd)pyrane ND 01 ug/L (ppb) 10/17/96 10/20/96 EDM
Dibenzola h)anthrecene ND 01 ug/L (ppb) 10/17/96 10/20/96 EDM
Benzolg hlperylene ND 01 ug/L (ppb} 10/17/96 10/20/28 EDM
96 64876 CB-007
Sample Typs WATER
Collected 03/21/96
PAH in Water EDM
Naphthalene 23000 100 ug/L (ppb) 10/17/96 10/24/96 EDM
Methy! naphthalenes 140000 100 ug/L (ppb) 10717/36 10/24/96 EDM
Acenaphthylene 2000 100 ug/L {pob} 10/17/96 10/24/96 EDM
Acenaphthene 5200 100 ug/L (ppb) 10/17/96 10/24/96 EDM
Fluorene 14000 100 ug/L (ppb) 10/17/96 10/24/96 EOM
Phenanthrene/Anthracene 8300 100 ug/L (ppb) 10/17/96 10/24/96 EDM
Fluoranthene 210 100 ug/L (ppb} 10/17/96 10/24/96 EDM
Pyrena 470 100 ug/L (ppb! 10/17/96 10/24/96 EDM
Benzol(slenthracene/Chrysena 330 100 ug/L (ppb) 10/17/96 10/24/96 EOM
Banzo(b or Kifluoranthena ND 100 ug/L (ppb) 10/17/96 10/24/96 EDM
Banzo(a)pyrens ND 100 ug/L {ppb} 10/17/96 10/24/96 EDM
Indeno(1 2 3 cdipyrene ND 100 ug/L (ppb) 10/17/98 10/24/96 EDM
Dibenzola h)snthracene ND 100 ug/L (ppb) 10/17/96 10/24/96 EOM
Benzolg h nperylene ND 100 up/L (ppb) 10/17/96 10/24/96 EDM
96 54877 cB 001470510
Sample TygeSOlL
Coltected 09/19/86
PAHN in Sobd Samples EDM
Naphthaleng 12 QS ug/g (ppm) 10/21/96 10/23/96 EDM
Methy! naphthalenes 86 05 ug/g (ppm) 10/21/96 10/23/886 EDM
Acenaphthylene ND 05 ug/g (ppm) 10/21/96 10/23/96 EDM
Acensphthene 11 0s up/g (ppm} 10/21/96 10/23/96 EDM
Fluorens 32 05 ug/g (ppm) 10/21/96 10/23/96 EDM
Phananthrens/Anthracens 33 06 ug/g (ppm} 10/21/96 10/23/96 EDM
Fluoranthene ND 006 ug/g {(ppm) 10/21/96 10/23/96 EDM
Pyrens ND 005 ug/g {(pom} 10/21/96 10/23/96 EDM
Benzo(a)anthracens/Chrysens ND 005 ug/g (ppm) 10/21/86 10/23/96 EDM
Benzolb or kifluorenthene ND 005 ug/g (ppm) 10/21/96 10/23/96 EDM
Benzolalpyrene ND 005 vg/g (ppm) 10/21/96 10/23/96 EDM
Indene(1 2 3 cdipyrene ND 005 ug/g (ppm) 10/21/96 10/23/96 EDM
Dibanzo(a hlanthracens ND 0086 ug/g (ppm) 10/21/96 10/23/96 EOM
l Benzolp h i}perylene ND 005 ug/g (ppm) 10/21/96 10/23/96 EDM
96-54886 CB-005-3 05 3 42
Semple TypeSOIL
Collected 09/20/96
l PAR in Sold Samples EDM
Naphthalene 03 01 ug/g (ppm) 10/21/96 10/23/86 EOM
Methyl naphthalenes 52 01 vg/g (ppm) 10/21/96 10/23/98 EOM
Acenaphthylens ND 01 ug/g {ppm) 10/21/96 10/23/98 EDM
Acenaphthene ND 01 up/g (ppmi 10/21/968 10/23/96 EDM
Fluorens 07 01 ug/g (ppm) 10/21/96 10/23/86 EDM
Phenanthrene/Anthracene 08 01 ug/g (ppm) 10/21/96 10/23/96 EDM
Fluoranthena ND 01 vg/g (ppm} 10/21/96 10/23/96 EDM
Pyrene ND 01 ug/g (ppm) 10/21/86 10/23/96 EDM
Benzo(a)snthracens/Chrysens ND 01 ug/p (ppm) 10/21/96 10/23/96 EDM
Benzo(b or k)fluoranthene ND 01 ug/g {ppm) 10/21/96 10/23/96 EDM
Benzo{a)pyrene ND 01 ug/g (ppm) 10/21/96 10/23/96 EDM
indeno(1 2 3 cdipyrane N D 01 ug/g (ppm) 10/21/96 10/23/96 EDM
Dibenzo(e h)anthracens ND 01 ug/g (ppm} 10/21/9€ 10/23/96 EOM

MET S50 O 4™ ™4
AT AT e - g -



10/29/96 TUE 11 50 FAL 403 437 2680 INORGANICS +++ ETL WINMIPEG @003

W981006838 CONT
PAGE 3

ENVIRO-TEST CHEMICAL ANALYSIS REPORT ATTACHMENT

LAB ID SAMPLE ID TEST DESCRIPTION RESULY DL UNITS EXTRACTED ANALYZED BY
96 54886 CB-005 3 06 3 42
Sample Type SOIL
Collacted 09/20/96
Benzolg hiiperylene ND 01 ug/g (ppmi 10/21/96 10/23/96 EOM
96 54888 CB 006 2 25 265
Sample Type.SOIL
Coliscted 09/20/98
PAH in Sol d Semples EDM
Naphthalene 008 005 ug/g (ppm) 10/21/96 10/23/96 EOM
{ Methy! naphthalenes ND 005 ug/g (ppm) 10/21/96 10/23/96 EOM
Acenaphthylene ND 005 ug/g {ppm) 10/21/96 10/23/96 EOM
Acenaphthene ND 005 ug/g (ppm) 10/21/96 10/23/96 EOM
Fluorane ND 005 ugl/g (ppm) 10/21/96 10/23/96 EOM
Phenanthrene/Anthracene NOD Q05 ug/g (ppm} 10/21/96 10/23/96 EDM
Fluoranthene ND 005 ug/g (ppm} 10/21/86 10/23/96 EDM
Pyrene ND 005 ug/g (ppm) 10/21/96 10/23/96 EDM
Benzolelanthracene/Chrysane ND 005 ug/g (ppm) 10/21/98 10/23/96 EOM
Benzo(b or k)fluorenthene ND 005 ug/g ppm) 10/21/96 10/23/96 EDM
Benzolalpyrene ND 006 ug/g {ppm) 10/21/96 10/23/96 EDM
Indenof1 2 3 ed)pyrens ND 005 vg/g (ppm) 10/21/96 10/23/96 EDM
Dibanzo(s hianthracens ND 005 ug/g {opm) 10/21/96 10/23/96 EDM
Benzolg h iperylene ND 005 vg/g (ppm) 10/21/96 10/23/96 EDM
96 54899 CB-010 6 80-6 95
Semple Type.SOIL
Collacted 09/20/96
PAH in Solld Samples EDM
Naphthalene 043 005 uo/g (ppm) 10/21/96 10/23/96 EDM
Methy! naphthalsnes 52 00S ug/g lppm) 10/21/96 10/23/96 EDM
Acenaphthylene ND 006 ug/g (ppm) 10/21/96 10/23/96 EDM
Acenaphthene ND 005 ug/g (ppm) 10/21/96 10/23/96 EOM
Fluorene 12 005 ug/g (ppm) 10/21/96 10/23/96 EOM
Phenanthrene/Anthracene 10 005 ug/p (ppm) 10/21/98 10/23/98 EOM
Fluoranthene ND 006 ug/q {ppm) 10/21/96 10/23/96 EDM
Pyrene ND 0 05 ug/g (bpm) 10/21/96 10/23/96 EDM
Benzolalanthracena/Chrysane 005 0 05 ug/g ppm) 10/21/96 10/23/96 EDM
Benzolb or kifluorenthene ND 005 ug/g (ppm) 10/21/96 10/23/96 EDM
Benzo(s)pyrene ND 006 ug/g (ppm) 10/21/86 10/23/96 EDM
Indeno{1 2,3 cd)pyrane ND 0 05 ug/g (ppm) 10/21/96 10/23/96 EDM
Dibanzola hlanthracens ND 005 ug/g9 (ppm) 10/21/96 10/23/96 EDM
Benzo(g h perylene ND 005 up/g (opm) 10/21/96 10/23/96 EDM
96 54905 CB 016187225
Sample TypaSOIL
Collected 08/22/96
PAH in Sofid Samples EDM
Nephthalene ND 001 ug/p (ppm) 10/21/96 10/23/96 EDM
Methy) naphthalenes ND 00 vg/g (ppm) 10/21/98 10/23/96 EDM
Acenaphthylene ND 001 ug/g (ppmi} 10/21/96 10/23/96 EDM
Acenaphthene ND 0 01 ug/g (ppm} 10/21/96 10/23/96 EDM
Fluorena ND om ug/g (ppm) 10/21/96 10/23/96 EOM
Phenanthrane/Anthracene ND o0 ug/g (ppm) 10/21/98 10/23/96 EDM
Fluoranthens ND 001 ug/g (ppm) 10/21/96 10/23/98 EDM
Pyrenc ND 00 ug/g (ppm) 10/21/96 10/23/96 EDM
Benzola)amhracene/Chrysene ND 0 01 ug/g (ppm) 10/21/96 10/23/96 EDM
Benzolb or kifluoranthens ND 001 ug/g {ppmi} 10/21/986 10/23/96 EDM
Benzo(alpyrense ND oM up/g (ppm} 10/21/96 10/23/96 EDM
indeno{1 2 3 cdipyrene ND 001 ug/g (ppm) 10/21/98 10/23/96 EOM
D benzola hyanthracene ND 001 va/g (ppm) 10/21/96 10/23/98 EDM
Benzolg h ilperylens ND oM ug/g (ppm) 10/21196 10/23/88 EDM
ND NOT DETECTED LESS THAN THE DETECTION LIMIT
THIS PORTION OF REPORT ANALYZED AT THE EDMONTON FACILITY
THIS IS THE FINAL PAGE OF THE REPORT ATTACHMENT
NOT INCLUDING APPENDICES

OCT 29 96 12
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PAH in Solid Samples
Preparation Method
Instrument Method

Method Reference

PAH in Water
Preparation Method

Instrument Method

Method Reference

EDMONTON _TEST METHODOLOGIES

Soxhlet extraction with DCM or by accelerated
solvent e«traction with DCM/Acetone

GC/MSD analysis

Extraction Method EPA 3540 (modifaied) or EPA 3545

(modafied)
Analytical Method EPA 8270 (modrfaed)

Liquaid/laqurd extraction wath DCM

GC/MSD analysais

Evtraction Method EPA 2510 or EPA 3520 (modified)
Analytical Method EPA 8270 {modafied)

THIS IS THE LAST PAGE OF THE EDMONTON METHODOLOGIES

OCT 29 96 12 @2
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