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1479 Buffalo Place 
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Telephone (204) 284-0580 
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June 20, 1984 

The City of Winnipeg 
Waterworks, Waste and Disposal 

Department 
1500 Plessis Road 
Box 178, Transcona P.O. 
Winnipeg, Manitoba 
R2C 2Z9 

ATTENTION: MR. TOM PEARSON, P. ENG. 

Dear 	Si r: 

RE: 	 GEOTECHNICAL INVESTIGATION 
1985 DIGESTERS AND FUTURE EXPANSION WORKS 
NORTH END WATER POLLUTION CONTROL CENTRE 

Enc1osed is our report of the geotechni ca 1 investi gati on at the North 
End Water Pollution Control Centre. 

In summary, it is recommended that the proposed digesters be founded on 
end bearing driven precast concrete piles. Practical refusal of such 
piles is anticipated within the glacial till at approximately 22.0 
metres below existing ground surface. This recommendation is based on 
the nature of subsurface soil conditions found in the area as well as 
the cons i derat i on of consistency between exi sti ng and proposed founda­
tion systems. Geotechnical design parameters are also given for general 
foundation types which may be applicable to other future structures. 

I n regards to generals i te deve 1opment, a shallow continuous 1ayer of 
saturated silt was encountered within the upper 4.0 metres. Seepage and 
sloughing from this layer can be expected during the excavation for any 
subsurface works thus requiring special precautions or, alternatively, 
total removal and replacement with more suitable materials. 

The results obtained in this exploration program agree closely with 
previous investigations performed elsewhere about the site and with 
published geological information. 

the 

Consulting Engineers and Planners ~ 
group 
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Mr. Tom Pearson, P. Eng. 
June 20, 1984 

If you have any questions or require clarification of any portion of 
this report, please contact us at your convenience. 

Yours truly, 

UNDERWOOD MCLELLAN LTD. 

R. Hood, P. Eng. L. D. Keil, P. Eng. 
Vice-President and Manager Project Manager 
Manitoba and Northwestern Ontario 
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1.0 INTRODUCTION 

The following report summarizes the results of our field explora­

ti on, 1aboratory test; ng and geotechnical analyses at the North 

End Water Pollution Control Center. The study area is located 

adjacent to (west of) the existing sludge digester tanks No.·s 9 

and 11, and is the site of a planned extens i on of the sludge 

digestion facilities in 1985 as well as future expansion works 

after 1985. 

The terms of reference for this study were outlined in a letter 

proposal dated April 19, 1984 to Mr. Tom Pearson, P. Eng., of The 

City of Winnipeg, Waterworks, Waste and Disposal Department. The 

program included the following field activities, laboratory 

testing, and office analyses: 

Subsurface drilling and sampling program. 

Laboratory testing of soils. 

Assessment of a1ternat i ve foundation systems and general 

site development considerations. 

Report preparation summarizing our field activities, con­

clusions and recommendations. 

The field program consisted of drilling sixteen boreholes between 

April 26, 1984 and May 4, 1984 at the locations shown on Drawing 

No.1. The holes were advanced to auger refusal within glacial 

till or on probable limestone bedrock. 

Several foundation alternatives for the proposed sludge digester 

tanks have been out1i ned in thi s report. They inc1ude both 

shallow and deep foundations. Problems anticipated with general 

site development are also addressed. 
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Conclusions and recommendations given in this report are based on 
the information collected during our field investigation. Sub­
surface conditions in the proximity of and between boreholes have 

been assumed but not verified. 
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2.0 SITE DESCRIPTION 

A general site plan showing the study area and test hole 

locations is presented on Drawing No.1. In general, the area is 

elevated and re1at i ve ly fl at, wi th di tches along the south and 

east perimeter of the site. Test holes 1, 7, and 8 are located 

on slightly less elevated land in the eastern portion of the 

study area. The site appears to have been originally low lying 

and possibly swampy. Approximately 2.0 to 3.0 metres of clay 

fill overlies the site. 
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3.0 FIELD INVESTIGATION 

The field investigation consisted of drilling, soil sampling, and 

standpipe piezometer installations. Field activities were per­

formed between Apri 1 26, 1984 and May 4, 1984. Sixteen test 

holes were strategically located to reflect possible future site 

development. 

3.1 Dri 11 ing 

Sixteen test holes were drilled within the perimeter of the study 

area. All holes were visually logged to determine soil types, 

thicknesses of various deposits and groundwater conditions. 

Undisturbed (Shelby tube) and disturbed (bulk) soil samples were 

secured for laboratory testing. Field soil strength tests were 

performed on undisturbed samples. The holes were advanced to 

auger refusal at depths ranging from 20.1 to 23.8 metres below 

ground surface. 

Drilling operations were performed by Subterranean (Wpg.) Ltd. 

using a truck mounted power auger rig equipped with a 450 mm 

auger. In some cases the holes were allowed to remain open for 

peri ods of up to 1. 5 hours in order to i dent i fy and record 

groundwater seepage and s 1 oughi ng condi t ions. The ho1 es were 

then backfilled with native material. General site supervision 

and borehole logging were provided by Mr. K. Skaftfeld, E.I.T. of 

Underwood McLellan Ltd. 

Undisturbed soil samples were obtained from She'lby tubes taken at 

regular intervals in holes 8, 10 and 13. Undrained shear 

strengths were estimated in the field using pocket penetrometer 

and pocket torvane tests on each Shelby tube sample. Representa­

tive disturbed (bulk) samples were secured at regular intervals 

in all test hol es with pocket penetrometer tests performed on 

auger cuttings from various depths. All holes were advanced to 

auger refusal. Bedrock coring operations were not performed in 

any of the holes. 
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3.2 Piezometer Installations 

A standpipe piezometer was installed in hole 16 and is seated in 

the upper till layer at 20.4 metres below ground surface. A 

second standpipe was installed adjacent to hole 16 in the brown 

clay deposit at 7.6 metres below ground surface. The piezometers 

were subsequently monitored on May 22, 1984. 
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4.0 LABORATORY TESTING 

Laboratory tests were performed on undisturbed samples and 

included detailed visual soil classifications, Atterberg Limits 

and moisture content determinations. Undrained shear strength 

characteristics of the soil were determined from pocket penetro­

meter, lab vane and unconfined compressive shear strength tests. 

Moi sture content determi nat ions were performed on all di sturbed 

samp1 es to estab1 i sh moi sture content profil es throughout the 

soil stratigraphy. All laboratory test results are shown in the 

composite geotechnical summary chart on Drawing No. 2 and on the 

individual logs of Appendix A. 
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5.0 SUBSURFACE CONDITIONS 


The following sections identify stratigraphic and groundwater 

conditions 	 found at the time of our investigation. Individual 

test hole logs are given in Appendix A. 

5.1 Soil 	Stratigraphy 

A general stratigraphic sequence of soil types as determined from 

our field investigation is approximated as follows: 

o - 2.5 m: 	 Topsoil (150 mm typical) underlain by clay fill 

material of medium density. 

2.5 	- 4 m: Saturated silt (ML), seepage and sloughing upon 

exposure. 

4 - 7 m: 	 Brown clay (CH), stiff. 

7 - 18 m: 	 Grey clay (CH), stiff to firm, soft near clay-till 

contact. 

18 - 22 m: 	 Glacial till, seepage and sloughing generally within 

the upper 1.0 m, dense to very dense at auger 

refusal. 

A more detailed description of each soil type is given below: 

Topsoil 

A 1ayer of topsoi 1 rangi ng from 75 to 300 mm thi ck covers the 

entire test area. Thicker layers consist of black clayey soil 

with traces of organics while thinner sections are mainly 

fibrous. The entire area is covered with grass. 
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Fi 11 

The main component of the fill material is clay with traces of 

broken brick, stone, gravel, wood, and silt. An organic rich 

(black) layer, 150 to 500 mm thick, was encountered at approxi­

mately 1.8 m depth in test holes 4, 5, 6, and 12. The fill 

material ;s of medium density and varies from moist to dry. 

Silt (ML) 

A layer of saturated silt ranging from 0.7 m to 2.2 m in thick­

ness was found within approximately 4.0 m of the ground surface 

in all the test holes. The silt is tan colored and often layered 

wi th fi ne sand. Extens i ve seepage and s1oughi ng emanated upon 

exposure of the silt layer. It was necessary to sleeve all six­

teen test holes to a depth of approximately 4.5 metres to control 

sloughing for the drilling and sampling operations. 

Brown Clay (CH) 

The brown clay is stiff, highly plastic, moderate to high com­

pressible, and contains small pockets of sulphates and tan 

colored silt. This brown clay is typical of the Winnipeg region 

and is known to be expansive - exhibiting often large volume 

changes in response to changi ng moi sture contents and stress 

levels. 

Undrained shear strengths of the clay were identified from pocket 

penetrometer, pocket torvane, lab vane, and unconfined com­

pressive shear strength tests. An envelope of undisturbed shear 

strengths from sample testing is shown on Drawing No.2. Shear 

strengths were mainly confined to the stiff range and were 

typically in excess of 60 kPa". Representative Atterberg Limit 

test results of 108% and 32% for the liquid and plastic limits 

respectively, indicate a highly plastic clay (CH). A soil 

density of 1.72 glcc (107.2 pcf) was established from an un­

disturbed soil sample. 
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Grey Clay (CH) 

The brown clay ;s underlain by an approximate 11.0 m thick stra­

tum of grey silty clay. The clay ;s stiff near the upper brown 

clay and becomes firm with depth. This stratum is similar to the 

overlying brown clay in that it is expansive, exhibiting volume 

changes with changes in moisture content or stress level. 

Occasional silt and fine sand pockets are typically encountered, 

with the till inclusions becoming prevalent as the clay till 

transition ;s approached. An envelope representing the range of 

undrai ned shear strengths is shown on Drawi ng No.2. Undrai ned 

shear strengths were typically in excess of 40 kPa. The transi­

tion zone with the till is generally very wet and soft with shear 

strengths in the clay in the order of 30 kPa. 

The grey clay is high plastic as confirmed from liquid and plas­

tic limits of 65% and 27% respectively. A soil density of 1.79 

glcc (111.3 pcf) was established from undisturbed soil samples. 

Glacial Till 

The till layer is generally found at approximately 18.0 m depth. 

The main soil component ;s silt. A saturated layer approximately 

1.0 m thick overlies a dense to very dense material. Boulders 

and cobbles were frequently encountered within the entire stra­

tum. Moisture contents vary from 10 to 13% near the upper clay 

contact to 7 to 9% in the vicinity of probable bedrock. 

5.2 Auger Refusal 

Probable bedrock as interpreted from auger refusal was encounter­

ed in holes 2, 4, 5, 6, 7, 12, and 14 at depths ranging from 

approximately 22.0 to 24.0 m below existing ground surface. 

Several large pieces of limestone recovered from holes 5, 6 and 7 

suggested that the auger tip had penetrated probable bedrock. 
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Powdered limestone was found on the auger tip in holes, 2, 4, 12 

and 14. The remaining holes (1, 3, 8, 9, 10, 11, 13, 15, and 16) 

terminated upon either large boulders or very dense till as 

interpreted from auger resistance and visual observation of the 

auger tip. 

5.3 Groundwater Conditions 

Seepage and sloughing within the silt layer were observed during 

dri 11 i ng operations. Thi s perched water 1eve1 is dependent on 

seasonal variations of climate. Open water observed in ditches 

on the south and east flanks of the site appear to be connected 

with this groundwater level. Standpipe piezometer readings taken 

on May 22, 1984 established the water level at hole 16 to be 1.36 

m below the ground surface (elev. 230.81 m). 

The static groundwater level within the brown clay unit is 

typically in the order of three metres below natural prairie 

elevation. 

Groundwater was i nvari ab ly encountered upon dri 11 i ng into the 

upper portion of the glacial till where a good hydraulic connec­

tion between the till and underlying Upper Carbonate Aquifer 

usually exists. A groundwater level of 8.11 metres below ground 

surface (elev. 224.06 m) was recorded on May 22, 1984 in" a stand­

pipe installation located in the till. This level is consistent 

with potentiometric levels in this area as documented from 

groundwater mapping of the Winnip~g area (Ref. Baracos et al, 

1983). This level would be expected to vary seasonably, 

depending mainly on local industrial demands. 
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6.0 DISCUSSION 

Site development for 1985 will include the construction of two 

digesters and associated gallery facilities. It is understood 

that the digesters will be 35 metre diameter tanks, located in 

part below prairie grade. The following sections address alter­

nate foundation types considered in our assessment of a suitable 

foundation system mainly for the proposed digesters. Geotechni­

cal design parameters are also given for general foundation types 

wh i ch may be app1i cab 1e to future structures suc h as a sludge 

dewatering facility and WAS thickening facility. 

6.1 Shallow Foundations 

Fill material and the underlying layer of saturated silt are 

located above the brown clay stratum and neither material is 

considered a competent bearing surface. In consideration of 

spread footings or raft foundations for the proposed structures 

located on the brown clay below the fill and silt, we would 

recommend an allowable bearing capacity of 120 kPa (2500 psf). 

Corresponding settlements will be commensurate with the net 

foundation loads imparted on the underlying clay subsoils. In 

the absence of site specific consolidation data, compressive 

indices of 0.6 and 0.8 for the brown and grey clays respectively 

can be used in estimating settlements. 

Should the shallow foundations be designed to bear on the under­

lying clay material, design allowances for hydrostatic uplift 

pressures would be necessary. 

Given the swelling and shrinkage characteristics of Winnipeg 

clays in general, as well as potential hydrostatic uplift situa­

tions for empty and partially filled digester tanks, some move­

ment of the foundations would be anticipated. The existing 

digesters adjacent to those proposed in 1985 are supported on end 
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bearing driven precast concrete piles. The existing and proposed 

digesters will be structurally integrated. As such, a shallow 

foundation system is not endorsed as tank performance, ie. move­

ments, may unduly cause structural distress on the existing 

digester works. 

6.2 Deep Foundations 

Deep foundations, consisting of friction (in clay) or end bearing 

(i n till or on bedrock) pi 1 i ng systems coul d be cons; dered at 

this site. In regards to friction type piles, steel, concrete or 

timber structural members could be considered. Friction piles 

derive their load carrying capacity from adhesion between the 

pile and adjoining soil. Adhesion values for timber, steel and 

concrete friction piles applicable to this site are given as 

follows: 

Depth (metres)* Adhesion (KPa) 

in native clays Timber Steel Concrete 

driven cast-in-place 

o - 3 m o o o o 
3 - 6 m+ 14 9 14 16 

6 - 15 m + 12 9 12 14 

*from prairie grade 

Of the three structural pil e mem~ers i ndi cated, cast- i n-p 1 ace 

concrete pi 1es have probably been used the most extens i ve ly in 

the Winnipeg area. 

However, cast-in-place concrete friction piles embedded in the 

clay would require sleeving for auger hole formation to seal off 

the saturated silt layer. This will be necessary if the silt 

stratum is not removed duri ng excavation for subsurface works. 
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Considering the heavy foundation loads anticipated for the diges­

ter tanks, a friction type pile system would not be practical. 

The existing digesters are supported on end bearing precast con­

crete piles and as such it is not considered good practice to mix 

foundation types. In addition, the existing and proposed diges­

ters will be structurally integrated and relative foundation 

movements may cause inordinate structural distress. 

Friction type piles may be applicable to future expansion works. 

Compacto or Franki pi 1 es are not recommended as soi 1 di sp 1 ace­

ments associated with the installation may severely damage 

existing structures. 

End bearing piles, either driven or cast-in-place into the till 

or bedrock could also be used at this site. Cast-in-place 

systems could either be straight shaft or mechanically belled. 

However, for straight shaft piles sleeving of the upper saturated 

silts and till layer would be necessary. Belled caissons bearing 

within the till deposit are not considered applicable at this 

site. Mechanical formation of the bell in the glacial till would 

be very difficult as seepage and sloughing conditions would 

prevail. 

Hexagonal precast concrete piles, driven to practical refusal in 

the till, have been extensively used in the Winnipeg area. 

Applicable design loads of various pile sizes are given as 

follows: 

Nominal Size (mm) (across flats) Design Capacity (KN) 

300 445 (50 ton) 

350 625 (70 ton) 

400 800 (90 ton) 
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We would anticipate that practical refusal during pile driving 

would be achieved within the glacial till at approximately the 

same depth as auger refusal experienced during our site investi­

gation ie) approximately 22.0 m below existing ground surface. 

Less than 12 mm of settlement could be expected for precast piles 

end bearing on the glacial till. 

Precast concrete driven piles eliminate the need for sleeving 

open bore holes and would provide a foundation system consistent 

with adjacent construction works. 

6.3 General Site Development 

In regards to site development a shallow continuous layer of 

saturated silt was encountered within the upper 4.0 metres. 

Seepage and sloughing from this layer can be expected during the 

excavat i on for any subsurface works thus requi ri ng speci a 1 pre­

cautions, or a1ternat i vely, tota1 removal and replacement wi th 

more suitable materials. Excavations, into the silt will have to 

be adequately sidesloped if left unsupported. Alternatively, a 

temporary shori ng system coul d be consi dered. Other comments 

relating to general site development follow: 

The digesters should be designed assuming full, ie. at 

ground surface, hydrostatic uplift pressure. Subsurface 

drainage systems should be considered where facilities are 

not structurally designed to resist uplift pressures. A 

weeping tile system around the perimeter of any subsurface 

works should be included to control seepage into below grade 

areas. 

Walls located below ground surface should be designed using 

an at-rest earth pressure coefficient of 0.6. 

Drainage should slope down and away from all sides of the 

structures at a mi nimum of 2% for paved areas and 3% for 

unpaved areas. 
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7.0 CONCLUSIONS AND RECOMMENDATIONS 


The fo 11 owi ng conc1us ions and recommendations are based on the 

results of our field investigation and subsequent analyses. 

7.1 Conclusions 

1) 	 The soil stratigraphy in the test area generally consists of 

2.5 metres of dry to moist clayey fill of medium density 

overlying a layer of saturated silt varying in thickness 

from 0.7 to 2.2 metres. The underlying clays range from 

stiff to firm and are highly plastic and expansive. A layer 

of glacial till 4.0 m + thick was encountered at approxi­

mately 18.0 metres. The upper 0.5 to 1.0 m of the till is 

saturated and the upper clay contact is very soft and wet. 

2) 	 All test holes were advanced to auger refusal upon probable 

bedrock, boulders, or very dense till. Practical refusal of 

end bearing driven precast concrete piles would be anticipa­

ted within the glacial till at approximately the same depth 

as auger refusal found during our site investigation ie) 

approximately 22.0 metres below exi sti ng ground surface. 

3) 	 A perched water table exists in the saturated silt layer as 

confirmed by standpipe piezometer readings. The upper 

portion of the glacial till is also water bearing. 

4) 	 In regards to general site de~elopment, seepage and slough­

ing from the saturated silt layer can be expected during the 

excavation for any subsurface works. This will require 

special precautions or, alternatively, total removal and 

replacement with more suitable materials. Excavations in 

this layer will have to be adequately sidesloped or a temp­

orary shoring system considered. 
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7.2 Recommendations 

1) 	 As mentioned throughout thi s report, we recommend that a 

pile foundation system consistent with earlier construction 

works be adopted. Since the existing digester tanks are 

founded on end beari ng dri ven precast concrete pil es, we 

recommend that a similar system be employed. 

2) 	 Alternative foundation systems were addressed in the report. 

however, some are not recommended for di gester expans i on 

because of the problems associated with the water bearing 

soils found within the study area. They may, however, be 

applicable for future expansion works where light to 

moderate foundation loads are anticipated. 

3) 	 In regards to precast hexagonal concrete piles driven to 

practical refusal in the till the following recommendations 

are given: 

(a) Traditional design loads be used, namely: 

Nominal Size (mm) (across flats) Design Capacity (KN) 

300 	 445 (50 ton) 

350 	 625 (70 ton) 

400 	 800 (90 ton) 

Load capacities higher than these traditional values 

are not recommended due to the thick glacial till layer 

and the existence of boulder size particles within this 

layer. 

(b) 	 A minimum 150 mm (6") void space should be maintained 

under pile caps, grade beams and structural floor 

slabs. 
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(c) To prevent subsoil disturbance, piles within 10 dia­

meters (minimum) of existing foundations should be 

prebored to a depth compatible to 3.0 metres below the 
underside of the pile caps of the existing digesters 

east of the site. The diameter of the prebore should 

be 50 mm larger than the nominal diameter of the pile. 

(d) Concrete works in direct contact with adjacent subsoils 

should consist of sulphate resistant cement. 

(e) Spacing of individual piles within groups should not be 

less than three pile diameters centre to centre. 

4) The digesters should be designed assuming full, ie. at 

ground surface, hydrostatic uplift pressure. Subsurface 

drainage systems should be considered where facilities are 

not structurally designed to resist uplift pressures. A 
weeping tile system around the perimeter of any subsurface 

works should be included to control seepage into below grade 

areas. 

5) Walls located below ground surface should be designed using 

an at-rest earth pressure coefficient of 0.6. 

6) Drainage should 
structures at a 

unpaved areas. 

slope down and 
mi nimum of 2% 

away from 
for paved 

all sides of the 
areas and 3% for 

7) Site supervision by a qualified engineer or technician is 
necessary during pi 1e drivi ng operations. For pi les 

be11 eved to be hung up on boulders in the t i 11 the load 
carrying capacities must be accordingly reduced and 

additional piles possibly driven. 
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The recommendations provided have been based on the findings in 16 test 

holes at selected locations over the site. Should any conditions other 

than those noted in thi s report be found duri ng future stages of site 

development, we should be notified in order that our recommendations can 

be re-evaluated. 

Respectfully Submitted, 

K. M. Skaftfeld, E.!.T. 

Earth Sciences Division 


PROPERTY 

OFTHE 

Waterworks, Waste & Disposal Department 

MAIN OFFICE 


RESOURCE CENTRE 
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APPENDIX 

EXPLANATION 	 OF FIELD &LABORATORY 
TEST DATA 

The field and laboratory test results as shown for a particular test boring
by the Test Hole log Data Sheet are briefly described below: 

NATURAL MOISTURE CONDITIONS &ATTERBERG LIMITS 

The relation between the natural moisture content and depth is significant
in determining the subsurface moisture conditions. The Atterberg limits 
should be compared to the Natural Moisture Content of the subsurface soil 
as well as plotted on the Plasticity Chart. 


SOIL PROFILE &DESCRIPTION 


Each soil .strata is classified and described noting any special conditions. 

The unified classification system is used. and the soil profile refers to 
the existing ground elevation. When available the ground elevation is shown. 

The soil symbols used are briefly shown below but are indicated in more 
detail in the Soil Classification Chart. 

~ m .. ~ III 
TOP SOIL FILL. PEAT CL.AY SILT 

MUSKEG 

....: ..... ... ;,.a:_. 
~•••••:. *•• 

• .• 'f)'Q .,. • 
;.A' 4: ., .. . ~ ~ 

SAN 0 GRAVEL TILL BEDROCK 

TESTS ON SOIL ~~PLES 

Laboratory and field tests are identified by the following symbols: 

- unconfined compressive strength usually expressed in tons per square
foot. This value is used in determining the allowable bearing 
capacity of the soil. 

)d - dry unit weight expressed in pounds per cubic foot. This value 
indicates the density or consistency of the in-situ soil. 

C - consolidation test. These test results are separately enclosed and 
provide information on the consolidation or settlement properties 
of the soil 	strata. 

Tv - undrained shear st~ength using a Torvane. 
pp - undrained shear strength derived from pocket penetrometer 

testing. 
Lv - undrained shear strength using a lab vane. 



UNDERWOOD MCLELLAN LTD. 

EARTH SCIENCES DIVISION 


GENERAL STATEMENT 

NORMAL VARIABILITY OF SUBSURFACE CONDITIONS 


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

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

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

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



M.A. 	 - grain size analysis. These test results are separately enclosed 
and indicate the gradation properties of the material tested. 

- water soluble sulphate content is conducted primarily to detenmine 
whether sulphate resistant cement is required for the foundation 
structure. 

N 	 - standard penetration field test. This test is conducted in the field 
to determine the in-situ consistency of a soil strata. The "N" value 
recorded is the number of blows from a 140 lb. hammer dropped 30 inches 
(free fa") which are required to drive a 2" 0.0. Raymond type sampler
12 inches into the soil. 

The resistance and unconfined compressive strength of a cohesive soil can be 
related to its consistency as follows: 

N - BLOWS/Ft. 	 OU - TIFt. 2 CONSISTENCY 
2 0.25 very soft 

2-4 0.25-0.50 soft 
4-8 0.50-1.00 medium or firm 
8-15 1.00-2.00 stiff 

15-30 	 2.00-4.00 very stiff 
30 	 4.00 hard 

The resistance of a non-cohesive soil (sand) can be related to its consist­
ency as fol 1 O\.,.s: 

7 

N 6 
~ 


~-..... co 
~N 5 
~% 
w~ 

a::~ 

::>w 4 
enO 
en 
w~a:: 0 
~.J 3 

W
..ICC 
OW 
en.J 2",co
..1<­
co~ 
ca:: sw 
9~ 
..JS 
c­

, VERY PENSE 

I'"~ N=50 

~ 

'" 
DENSE 

---­ N=~O -
~DIUM 

~=IO 

LOOSE 

o 10 15 20 

WIDTH B OF FOOTING IN FEE T 


http:2.00-4.00
http:1.00-2.00
http:0.50-1.00
http:0.25-0.50


SAMPLE TYPE 

A: Split Spoon
B: Shelby Tube 
C: Piston Sampler 
0: Core Barrel 
E: Auger
F: Wash 
G: . Bul k Sample
H: Block Sample 

CLASSIFICATION CODE 

Clay <0.005 nm 
Sfl t 0.005 mm - '200 Sieve 
Sand '200 - '4 Sieve 
Gravel #4 Sieve - 3 inch 
Cobbles 3 - 12 inch 
Boulders >12 inch 

GRADATION DESCRIPTIVE TERMS 

And 40 - 50% 
with 30 - 40% 
some 20 - 30% 
little 10 - 20% 
trace o - 10% 
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PROJECT N.E.W.P.C.C. 
Underwood McLellan Ltd. CLIENT CITY OF WINNIPEG 

TEST 

147. Bllffolo PI. JOB No 0265-213-04-02 BORING 

Winnip••• Monitobo R3T IL7 No 
II! 

1T.I.phon. (204) 284·0580 
~ DRILLING DATE APRIL 26, 1984 
~ DRILLED BY SUBTERRANEAN (WPG.) .LTD • 

0 20 40 60 80% - ... 1 -• ... z_ .. 
! SURFACE ELEVATION 230.98 m 0 •-' >­ eg· 

..- ;:;: Z iz MISC. TESTS .. 
I •0 CO-ORDINATES 

lit ..... E
MOISTURE CONTENT- 0 ...... ...... ••0 E. - f lit" cD:' -

~ SEE SITE PLAN -'Do. Do. z z~; %LlOUID LIMIT 0 Do.)o 
!~ REMARKS tooDo. -' a ... <IIIZ O Q.PLASTIC LIMIT 6 ... a SOIL DESCRIPT ION ~.., .......... II.!e uti CI) Do. ~ e 

tx TOPSOIL -(75 mm) 
- clayey 

~ - black 
- trace of organics 

I K FILL-­ I­

~ - clay G-8 

~ 
- some silt 

let - medium density 
\ - moist 
\ 2 

[X 
2­SILT (ML) 

G-lb - tan 
1\ - saturated 

\ 
- seegage and sloughing 

V 
upo xposure 

~-2CLAY (CH) 
! V - brown 

3­

1=! V - stiff 
- trace of silt pockets 

! V 
4 

V 4­
i 

; 

V 
/: 

5 / 5­, 
\ 
\ /
I / 

~-3 6 -6 rl CLAY (CH)

'" ~ - grey 
- stiff 

7 '" - trace of silt pockets 7 -

~ 
~ 

B ~ e ­
~ 

'" C • ~ (;-4 9 -

o 20 40 60 80 % 



PROJECT N.E.W.P.C.C. 

Underwood McLellan Ltd. CLIENT CITY OF WINNIPEG TEST 

1479 8.,11010 PI. JOB No. 0265-213-04-02 BORING 

Wiftftipf9, Moftitobo R3T IL7 No 
(204) 214-0580 

fie 

1T.I.phOft. ~ DRILLING DATE APRIL 26, 1984 
eptII.C) DRILLED BY SUBTERRANEAN (WPG.) LTD •. 

0 20 40 60 .80X - wI -• 161 230.98 m 
..• .... SURrACE ELEVATION 0 z_ ..... >­ a~· 
.. 

i ii: Z IX Mlse.TESTS -.. 
MOISTURE CONTENT- 0 a CO-OR 01 NATES 161'" 

e;; E- e 161161 CO 4 e ... £ -::II: ... ....... a ... C :r
LIQUID LIMIT 0 ... .... ... > ...~ Zw REMARKS ...... ::I'" :Ie 4Z 0 Q.
PLASTIC LIMIT II 161 6 SOIL OESeRIPT ION :.., 8= "'161'" I.iJ a en en Q.~ 0 

m "" '" 10 '" 10· 

'" ~ 
'" 1111 1', CLAY (CH) 

~ '" 
- grey 

! - trace of silt pockets 

'" 
- becoming firm with G-5depth

12 

'" 
12 

! - trace of 20 tum 0 stone 

'"I 
I '" 13 ~ 13 

'" '" 14 " 
14 

R+t 
I ~ I 

~ 

~ 
I 15 ~ 15 

I ~ 
~ G-6 

16 ~ CLAY/TILL TRANSITION 16 , 

~ - very wet 
- soft 

/ rrr G-7 
17 

; 17 
c I TILL

i -­
- silty

I - upper 0.7 m saturatedj 

~ 
~/: - logging of till very

difficult due to 
18 

~ 
extensive seepage and 18Sloughinf from silt and 
upper ti 1 matrix 

0 20 40 60 80 % 



Underwood Mclellan Ltd. 
PROJECT 

CLIENT 
N.E.W.P.C.C. 
CITY OF WINNIPEG 

TEST 

1479 8uffoio PI. JOB No. 0265-213-04-02 BORING 

WinnipeG. Monitobo R3T IL7 
Telepllone (204) 284-0580 

0 20 40 60 ,80% 

MOISTURE CONTENT- 0 
LIOUID LIMIT 0 
PLASTIC LIMIT II 

lie 

~ DRILLING DATE AP'RTT ?1. 1 QRt. 
~ DRILLED BY SUBTERRANEAN (WPG.) LTD. _ 

- ~l.. '".. -' SURFACE ELEVATION 230.98 m 0 
z_ 

.!: 02'ii:: z jz.. 
.! 0 CO-ORDINATES cl-'" 

c "'''' "'~ ....0 

Z A. -'A. Cz oa: .... ... 
-' 

A.)­ A.", ztiC 
A. :I ... :lc .. zo 
'" 6 SOIL DESCRIPTION .. 0 ... ....... J
0 CI) Cl)fA) UCl) CI) Q.~ 

No 

1 
-...... 

MISC. TESTS -.. 
E

£ -::r 
REMARKS I­

Q. 
LIJ 
Q 

I 

=f4 19 119 

; . 
-­I End of borehole at 19.5 m 

20 
on probable boulders (auger 
refusal) • 20 

21 21 

0 -
22 NOTES: 22 

- Extensive seepage and 
sloughing in silt layer 
during drilling opera­

23 tions. 23 
- Further seepage and 

sloughing appears to 
be from upper till layer 

24 24 

25 25 

I-

l-t±HI-

a 20 40 60 80% 



PROJECT N.E.W.P.C.C. 
Underwood McLerran Ltd. CLIENT CITY OF WINNIPEG 

TEST 

1479 luff010 PI. JOB No. 0265-213-04-02 BORING 

NoWinni,t9. Monitoe.o R3T IL7 
the 

2T.I.phon. (204) 284-0580 
~u;,u DRILLING DATE APRIL 26. 1984 

(ptlI.C) DRILLED BY SUBTERRANEAN (WPG.) LTD. 

~I -0 20 40 60 80% - •z_ ..• ... 231.89 m i ..e -' IUR'ACE ELEVATION 
a2­ .. 

i~ MISC. TESTS ..- ~ 
a:: ;~ EI 0 CO-ORDINATES ...... "'0 C a:: ... £. -MOISTURE CONTENT- 0 - f ...1& a::z at-I %0 :It SEE SITE PLAN &:t­ &w ZWo REMARKS ...LlOUID LIMIT t­ ...I 2t­ !I! cz"" 0­il & 

&l SOIL. DESCRIPTION ~.., t-w. .....PLASTIC LIMIT w 
Uti) If) D._ 0a 

~TOPSOIL (300 mo) 

- clayey 

~ 
- black 
- dry 

I­I - trace of organics 

t>< FILL 

t>< - clay 

~ 
~ occasional stone and 

2 
gravel size particles 

G-9 2­0 - medium density 
- dryK K;-lO~ 

~ SILT (ML)
3 3­

I - tani 
I - saturated! 
i - seepage and sloughing 

upon exposure 

tt 4 ~ 4­CLAY (CH) 

II - brown 
- stiff 

~ 
G-ll15 

5 
SILT (ML) 

5­
- tan

'\ - wet 

" / 
- laminated with grey clay 

G-l~ pp == 59.8
CLAY (CH)

V IS -6 - brown 

k - stiff 

'" CLAY (CH) 
7 

'" - grey 7 -

~ 
- stiff 

G-l3- trace of silt pockets pp = 71. 7

'" s " a-

i'-­
~ 

9 ~ 9 -

o 20 40 60 80 % 



PROJECT N.E.W.P.C.C. 

Underwood McLellan Ltd. CLIENT CITY OF WINNIPEG TEST 

1479 BllIfolo PI. JOB No 0265-213-04-02 BORING 

Winnipev. Monitoh RlT IL7 No 
(204) 284-0580 

Ie 

2Telepllone ~U;U DRILLING DATE APRIL 26 _ 1984 
eptl.C:) DRILLED BY SUBTERRANEAN (WPG.) LTD. 

0 20 40 60 . 8P~ - ~I -• 11.1 ..• -' SURFACE ELEVATION 231.89 m 0 
z_ .... 

a e. ..• I&. Z i~ MISC.TESTS -.. 
E 0 CO-ORDI NATES ct-II! E

MOISTURE CONTENT-- 0 - c 11.111.1 11.10 ceo & -% ~ -'~ Cz a C'" ~ LIOUID LIMIT 0 t­ -' 
~~ ~'" z tiC REMARKS ... 

~ 2t­ 2c cz O ~ PLASTIC LIMIT (:) w 0 SOIL DESCRIPTION c Ot­ t- ",-' LtJ 
0 en en co) uen en ~~ 0 

""~ 
10 ~ 10 
~ 
~ G-14 pp = 47.9 
~ , 

I 

~ 1111 

'" , , 

'"! 12 "­ CLAY (CH) 12 
I 

I'--­ - grey
"­ - becoming firm 

"­ with depth 

13 "" 
- trace of silt pockets 13 
- trace of fine sand 

: "" pockets 

"" 
- trace of 20 nun 0 stone G-15 pp = 23.8Y 

I 14 "" 14
\ 
\ ""I"­

15 I"­ 15 

~ 
~ 

16 '" 16· 
r. 

'" G-16 
/ ~ II 

j 
17 I"­ 17· 

1/ I"­
/ l"­

i 118 ~ 
CLAY/TILL TRANSITION 18 

! - very wet IG-]
! - soft 

0 20 40 60 80 % 




I Underwood McLellan Ltd. 
1479 Buffolo PI. 

PROJECT 
CLIENT 
JOB No. 

N.E.W.P.C.C. 
CITY OF WINNIPEG 
0265-213-04-02 

TEST 

BORING 

I 
Winnip.o. Monitobo R3T IL7 
T.I.pllon. (204) 284· O~BO 

0 20 40 60 ,80% 
I 

MOISTURE CONTENT-O

I 0LIQUID LIMIT 
PLASTIC LIMIT e:. 

h 

~ DRILLING DATE APRIL 26, 1984 
CPQ..Cl DRILLED BY SUBTERRANEAN (WPG.) LTD. 
- ~I.., 231.89 m 5i•• 0.. ..J SURFACE ELEVATION.. ii: Z i% e-
E 0 CO·ORDINATES 

er .......- er ..,.., ..,l; cCo 
0. ..Jo. a:: • eer...% 0.)0 • tiC.... 0..., 

0. ..J :IE .... :lEa:: czo.., (5 SOIL DESCRIPTION c 0 .... .... w." 
e (I) (1)-.) 1.)0 (I) o.~ 

No 

2' 
-•.... 

MISC. TESTS "; 
e

£. -:r 
REMARKS .... 

G. 
LtJ 
0 

I G-18 . 

I 

i 
~ 19 It-I 

TILL ~9 
I - silty 

- upper 0.9 m saturated G-l9 

Ie 20 ,~ i 
I' ,I 
" 

- becoming dense to very 
dense below 18.9 m 

- 300 m 0 boulders at 
18.3 and 20.1 m 

G-20 ~O 

A 
21 .. I 21 

i 
I 
i 

- o· 

,tj 
G-2 . 

22 End of borehole at 21.9 m 22 

on probable limestone 
bedrock (auger refusal). 

1 
23 23 

24 NOTES: 24 
- Upper 4.5 m of borehole 

sleeved to eliminate 
seepage and sloughing, 

25 
from silt layer. 

- Extensive seepage and 
25 

sloughing from upper 
0.9 m of till matrix. 

o 20 40 60 80% 




PROJECT N.E.W.P.C.C. 
Underwood McLellan Ltd. CLIENT 

TEST
CITY OF WINNIPEG 

1479 I"ffolo PI. JOB No 0265-213-04-02 BORING 

Winnipl,. Manitoba Rn ILT No 
lie 

3T.I.phon, (204) 214-0580 
~ DRILLING DATE APRIL 26, 1984 
~ DRILLED BY SUBTERRANEAN (WPG. ):LTD. 

0 20 40 60 80% - ~I ..• ... z_• SURFACE ELEVATION 232.12 m 0 .... -' oe· ....i ~ z I~ MISC. TESTS .. 
MOISTURE CONTENT-- 0 0 CO-ORDINATES 0: =: Eo E- 0: "'W WG co: ... -Z Q. SEE SITE PLAN -'Q. O:z 0 ... ; :rL10UID LIMIT 0 ... Q.,.. Q. ... zw REMARKS ...

Q. -' .... !~ CZ O Q.PLASTIC LIMIT II ... i SOIL DESCRIPTION :.., ... ..,oJ w
0 yen en Q. ~ 0 

~ 
TOPSOIL 

- clayey
[>< - black 

~ 
-dry 

I - trace of organics f-

FILL 
» R-­ G-23 

- clay 

~ 
- occasional broken 

2 brick and gravel 2­
- dry 

t>< - loose 
, 

I G-22
'" , SILT (ML) 

3­
" 

- tan 

1\ 
- saturated 

\ 
- seepage and sloughing 

; upon exposure 
4 

1 
4­

\ V 
\ V\ 

5 / CLAY (CB) 5­

/ - brown 

\ / 
- stiff 

\ - trace of silt pockets ~ 
59.8 

C 
6 

V 
- trace of 20 mm 0 stone 4 pp =: 6 -

/ 
7 / 7 -

V 
~ 

e "'­
CLAY (CH) 8­I 

I "'­
- grey 

I - stiff 

'" 
- trace of silt pockets

! 

~ 
9 

'" 
G-21 pp = 59.8 9 -

o 20 40 60 80 % 



PROJECT R.E.W.P.C.C. 
TESTCITY OF WINNIPEGCLIENT 
BORING 

Underwood McLellan Ltd. 
JOB No 0265-213-04-021479 8"rrolo PI. 


Winnipetl. Manitoba R!T IL7 
 No 
lie

Telephone (204) 284-0~80 DRILLING DATE APRIL 26, 1984~ 
SJIQ.C) 3DRILLED BY SUBTElUlANEAN (WPG.) LTD. .....-0 	 20 40 60 SI>% w z_wi -.. ......J
••.. SURFACE ELEYATION 232.12 m 0 >­ 02­Z MISC. TESTS 

0 
~ - ii%-j Ear: =:wI-CO-ORDINATES. ww CJ &ar: 4 ar: ....MOISTURE CONTENT-- 0 -..JA. ar:% 	A. Z %OI-lA.)o A. ZWI­LIQUID LIMIT 0 I ­REMARKS:'IW..J :'II ­ 4Z0A. Go/::) 4 I-W-'o~iii WPLASTIC LIMIT SOIL DESCRIPTION ."..,0 ~ ." Go eV." 0 

1"-.. 
~ 

~ 
 1010 

I " "'­
"'­

! II11 	"'­
r"-.. 
" 
"­ 12·12 CLAY (CH)"­ -	 grey 

-	 becoming firm pp = 36.0 
with depth 

( " 
- trace of silt pockets 

1313 	" '" - trace of 20 mm 0 stone 
, '" "­

14tt 14 '" 
, 

, '" 
~ 

1515 
~ '" 
l"­i 

I l"­
I 1616 	r"\ 
! l"­

."", ~-27 pp = 36.0 
1717 	~ 

"'­J 
II ""­

''''-, 

I 1818
I '" 

"­
20 	 40 60 80 % 0 



PROJECT N.E.W.P.C.C. 
TEST

Underwood McLellan Ltd. CLIENT CITY OF WINNIPEG 

1479 811ltolo PI. JOB No. 0265-213-04-02 BORING 

Winnipe9. MonitObo R3T IL7 No 
Telephone (204) 284 - 0580 

Ie 3'~ DRILLING DATE APRIL 26, 1984 
QIOI.O DRILLED BY SUBTERRANEAN (WPG.) LTD • 

0 20 40 60 80% - ..,1 -• .., 
232.12 m •• ~ SURFACE ELEVATION 0 Z_ •~ >­ o~· 

~• ~ Z iz MISC. TESTS -•E 0 CO'ORDINATES 
111:: ..... E

MOISTURE CONTENT-O - III:: 
..,.., ..," ceo t -~CL 111::" 0111:: ....Z CL 

CL Z :rLIQUID LIMIT Cl .. CL~ 
2'" z:ZC REMARKS ~ 

6 CL ~ 2" o~ Czo A­PLASTIC LIMIT .., C5 SOIL DESCRIPTION c .. ",-' '" 0 CI) Cl)c.) ucn en A-~ 0 

I " CLAY/TILL TRANSITION 
/ '" - wet 

19 ~ - soft ~97 I; , 

ii ~-28 
c i I 

.4 

"', . 
~O ' .

20 :, I..,
~ I 

bi TILL 
i I - ­I, 

- silty~f - moist
21 I 21,1 - dense becoming very 

!i dense below 23 metres 
P-29.; 

I 
, I 

22 Ii,,' 22. 
Ii 

I ~i 
i 'I 
I 

~,I 23 231 P-30 
~ --. ---­

End of borehole at 23.2 m 
on l1ery dense till (auger 
refusal). 

24 24 

25 NOTES: 25 

- Upper 4.5 m of borehole 
sleeved. 

- Seepage at clay/till 
transition. 

o 20 40 60 80% 




PROJECT N.E.W.P.C.C. 
TESTUnderwood McLellan Ltd. CL.IENT CITY OF WINNIPEG 

147' ."ffolo PI. JOB No 0265-213-04-02 BORING 

Winnipe9. Monitobo R3T ILT No 
Telephone (204, 214-0$80 lie 4"~ DRIL.LING DATE APRIL 26, 1984 

IJtII.C) DRIL.LED BY SUBTERRANEAN (WPG.) LTD. 
0 20 40 60 80% - ..,1 -• .., =• SURFACE ELEVATION 232.07 m 0 z_. .. ..J >­ a~1 

.. 
i ;: z iiz Mise" TESTS .... 

0 CO-ORCI NATES 
Ie ...... E

MOISTURE CONTENT-- 0 - I ww w'" cCo &. -..J .. leO ale .... 
LIQUID LIMIT 0 z SEE SITE PLAN CI.,. .. z zt;1 %... g .w REMARKS ... 
PLASTIC LIMIT l:l .. .... 

o~ cz o CI.
III SOIL DESCRIPTION ~.., ... ",-' .... 
a C/) uC/) C/) CI. ~ Q 

. ~ TOPSOIL (75 mm) 

~ 
- clayey 

)< - dry 
- trace of organics 

><1 IX 1­

[>< FILL 

[>< - clay 

[>< - occasional stone and 
2 brick pieces (100 mm 2­

l>< typical) 
- organic rich layer

IX (150 mm thick) at 1.5 m 
- dry 

I ... 
- medium density k;-313 SILT (ML) 3­

I 

- tan· 
- wet 
- seepage and sloughing 

;..J....:. 
upon exposure 

1\ 4 4­

\ V CLAY (CH) 

\ V 
- brown 

\ - stiff 

/ 
- trace of silt pockets

5 s­

1\ /
\ /\ 6 6­\ t­ G-32 pp = 83.6 

~ 
'" CLAY (CH )

7 7 -

'" 
- grey 
- stiff 

'" - trace of silt pockets 

8 '" B­

~ 
~ 

9 ~ P-33 pp = 47.9 
9 -.. 

o 20 40 60 80 % 



PROJECT H.E.W.P.C.C. 
TESTCITY OF WINNIPEGCLIENTUnderwood McLellan Ltd. 
BORINGJOB No. 0265-213-04-021479 Buffalo PI. 
NoWinnipeG. Monitotlo R!T IL7 

Ie
Telephone (204) 284·0580 DRILLING DATE APRIL 26, 1984 ~~ 

\'ICIl.() 4DRILLED BY SUBTERRANEAN (WPG.) LTD. 
0 20 40 60 80% - wi -.. w z_ .... ..I SURFACE ELEVATION 232.07 m 0 .. 

~ >­
02· 

.. 
i&: z i~ MISC. TESTS .. 

I tr: rc: .. 
MOISTURE CONTENT- 0 

0 CO-ORDINATES E- tr: ww wo e IE.... & -
0 % CL. ..ICL. IEz o~C :r

LIOUID LIMIT ~ ..I 
CL.,.. CL.w Zw REMARKS ~CL. :I~ :lIE CZ O Q.

PLASTIC LIMIT l:t. ALI R SOIL DESCRIPT ION e o~ ~ I,I"J W
0 .,,1.6 u." "'CL.~ 0 

~ 

'" I I 10 '" 10I I 

"" '" 11 '" 11 

'" "r"12 12 
11"\ 

~ 
CLAY (CH) G-34 pp - 47.9 

iT - grey
II ~ - becoming firm with depth 

~ 
- trace of silt pockets 

13 - trace of 20 mm 0 13 

" 
stone at 12 m 

- trace of fine sand 

" pockets 

14 ~ 14 

'" '" 15 "" 
15 

'" , i'-­ G-35 pp = 23.8 

16 

'" 
16 

'" "" 17·17 

'" '" ~-36 

18 '" 18 

'" 0 20 40 60 80% 



--

PROJECT N.E.W.P.C.C. 

CLIENT CITY OF WINNIPEGUnderwood McLellan Lid. 
1479 BuffalO PI. 
WiftftiptO. Monitobo R3T 1L.7 
Ttltphont (204) 284·0580 

0 20 40 60 80% 

MOISTURE CONTENT- 0 
L.IOUID L.IMIT 0 
PL.ASTIC LIMIT 0. 

J 
I 

II 

I 
J 
I 


II 


L 
I 

,II 

I I 
I I 

f 

JOB No. 0265-213-04-02 

I'le 
DRILLING DATE APRIL 26 1984~ 

QItl.C> DRILLED BY SUBTERRANEAN -.. 

J:• 
! 

z 
t ­
o.. 
ILl a 

19 

20 

21 

22 

23 

24 

25 

W 
SURFACE ELEVATION 232.07-' 0 z;: 

0 CO·OADI NATES ..,w0: ..Jo..0.. 
0..> 
::I ... 

SOIL DESCRIPTIONg -' 

:'"
CLAY/TILL TRANSITION 


- soft 


1
- very wet 

TILL 

- silty 
j 

f - upper 0.8 m saturated 
; ! - becoming dense to very 
4 dense below 19.3 m 
, 

PO: 

L 
I 

~. 

~-37 

I' 11 
End of borehole at 21.9 m 
on probable limestone 
bedrock (auger refusal). 

NOTES: 

- Hole sloughed to 20.5 m 
2 - 3 minutes after hole 
left open. 

- After 15 minutes water 
in borehole had risen 
to 17 m depth. 

- Upper 4.5 m of hole 

sleeved. 


TEST 

BORING 

No 

4(WPG.) LTD. 
-
-•
.,... .,MISC. TESTS 
E

£. -% 
t­
0.. 
W 
0 

REMARKS 

19 

~O 

21 

22 

23­

24 

25 

..,1 z_
>­ a2.jz II: t-tI! ceo..,'"0:0 a 0:""o..Z zt;1:IE'" czo00: ... ",..1ull) II) o..~ 

..
o 20 40 60 80% 



Underwood McLellan Ltd. 
PROJECT N.E.W.P.C.C. 
~C-L-'E-N-T----------------------------~TEST

CITY OF WINNIPEG 

1479 8"ffolo PI. JOB No 0265-213-04-02 BORING 
Winni,eg. Monitobo R3T ILT 
T,le,hone (204) 214-0580 

No 
~M~IL-L-IN-G--D-A-TE---M-'R-I--L~--~-1-9-84-------------1 5 
DRILLED BY SUBTERRANEAN (WPG.) LTD. 

. 0 20 40 60 80% 

MOISTURE CONTENT-O 
LIOUID LIMIT 0 
PLASTIC LIMIT A 

~. w . wI 
.. -' I-.:'.:U::R:..:FA:..:C::E:...:E:.LE:.V:..:A:..:T:.:'.:O:N-=====-I 0z :> ::.i ~ IX 
- ~ CO·ORDINATES w w w t; 
x ~ I--..::S;::E=E...S:;.;I:;.=TE=-=-.:.P.::LAN=.:._____--t ~ ~ f z 
t -' 2c~ 2~ 
~ g SOIL DESCRIPTION ." '" 8 in 

~ TOPSOIL (75 mm) 

l/ - clayey
IA - black 
~ - trace of organics 

I ~ FILL 
~/ - clay 
~ - organic rich layer from 
l/' 1.8 - 2.1 m 
h.-/ - dry 

r 2 ~7' - medium density
~~~/++++~~ K 

G-31 

II 

t>< 
I 

I 

1'"\ 

1\ 

SILT (ML) 

- tan 
- saturated 
- seepage and sloughing 

upon ~xposure 
CLAY (CH) 

- brown 

r---+---t-­
G-3S 

t-----tt---t---­

-:.. 
MISe.TESTS .. 

t ! 
REMARKS 

%... 
A. 
!oJ 
o 

1­

2­

4­

\ '" 
1-+-++-+-1-++--4-+-++--1 5 ~ 

- stiff G-4C pp = 71. 7 
t-~I---t----I 

- trace of sulphates 
- trace of silt pockets 5­

"" 
1-+-+-+-+-+--HHH-+-+-1 6 "­

~!/ CLAY (CH) 
G-4~ pp = 71.7 

I-=--==t----tf-----I 
6 -

/ - grey 
- stiff 

1--1-4-1--4--1---4--14--1-+-+-+-4 7 V - trace of silt pockets 
7 -

V 
1-+-+-++-+--H-I-+-+-f...~8V 

V 
8­

V 
t-I-+--+-+-+---+!-I-+-+-f...4-I 9 V G-42 pp = 71. 7 9 -

o 20 40 60 80 % 




PROJECT N.E.W.P.C.C. 
TESTCITY OF WINNIPEGCLIENT 
BORING 

Underwood McLellan Ltd. 
JOB No. 0265-213-04-021479 8""010 PI. 


Winnip't. Manitoba R:5T ILT 
 No 

T.I.,...on. (204) 284-0580 

~ 


DRILLING OATE APRIL 30. 1984~ 
QII'OIA) 5
DRILLED BY SUBTERRANEAN (WPG.) LTD. 

......-0 	 20 40 60 SOX 
 w z_wIj .....SURFACE ELEVATION 232.12 m 0 >­:: 
•• 02­z MISC. TESTS -..i: iz:I 
 0 c ~: ECO'ORDINATES ww w'"c Eoe c ...MOISTURE CONTENT-0 
 jQ. cO -- Q. %Q.z o"-CQ.> w...z: 

Zlll ...LIQUID LIMIT 0 REMARKSj 2..- 2 ezoQ. Q. 
0wPLASTIC LIMIT A o~ ... w"" III
SOIL DESCRIPTION en Q.~Ii =10) yen 0 

V 

V 


10
10 	
V 


I 
 V
till 
II
11 	V­

V­
12
12 	

/ 
CLAY (CH) pp 	- 47.9-_. G-4..l 

grey/ 
- becoming firm with\ 

depth 

\ 


/\ 
- trace of silt pockets 13
13 	 /'\ 
- trace of 20 mm 9) stone 

/ 
14­14 	 /ffi V 


V 

15
15 


V 	 pp = 36.0G-44 


V 

16
~6 	V 


V 

V 
 17
17 


V 

CLAY/TILL TRANSITION pp 	- 23.8G-4z 18
18 	V 
 - softI 
 - wetrn 

0 	 20 
 60 80% 40 

http:T.I.,...on


--

--

PROJECT H.E.W.P.C.C. 
TEST 

CLIENT CITY OF WINNIPEG 
BORING 

Underwood McLellan Ltd. 
JOB No 0265-213-04-02 

Winnipt9. Manitoba A3T ILl 
1479 lulfolO PI. 

No 
IeT.,.ptlon. (204) 284-0580 DRILLING DATE APRIL 30, 1984~ 5~ DRILLED BY SUBTERRANEAN (WPG.) LTD• 


0 20 40 60 80% 
 .., ..,1-• z_ -•..t SURFACE ELEVATION 232.12 m 0 >­ 0~1z MISt.TESTS -..• ~- "" jz-I E0 «=:..,..,CO-ORO INAT ES ..,1;C 4 C .....MOISTURE CONTENT--O -... Cz% 01-, :r..."" ...,.. " LIQUID LIMIT 0 ...REMARKS"'w Z "'0lIE I ­t: A­4Z..,glai 4PLASTIC LIMIT 6 8~ en SOIL DESCRIPT ION I- "'.." A-_0 U." '"0 

/ 
.,,'" 

. 
/ ~919 TILL 


/ 
 - silty ~46 
- upper 0.6 m saturated 
- becoming dense to very 

dense below 18.9 m 2020 

I 

II 
 2121 ..I 

I 

0/1 ~-47 
0 22~. , SAND (SP)22 

./ - fine to medium.. 
t' "" - clean 

- saturated 
I TILL23 23· 

- very dense 

End of borehole at 23.8 m24 24on probable limestone 
bedrock (auger refusal). 

NOTES: 

- Upper 4.5 m sleeved. 2525 
- Seepage and sloughing 

from upper till 
layer. 

- Seepage from sand 
layer. 

- 300 mm piece of limestone 
recovered from auger tip 
at 23.8 m. 

- Water level at 22.7 m 
30 minutes ater hole left 
open. 

o 20 40 60 80% 




PROJECT N.E.W.P.C.C. 
TESTUnderwood McLellan Ltd. CLIENT CITY OF WINNIPEG 

1479 Bllffolo PI. JOB No. 0265-213-04-02 BORING 

NoWinni,t,. Monitobo RlT ILT 
h! 

6T,l,pllon, (204) 2'4·0~80 
~ihU DRILLING DATE APRIL 30. 1984 
~ DRILLED BY SUBTERRANEAN (WPG.) LTD. 

0 20 40 60 • 80% - ~I z_ i• ... 231.89 m 0 ...! ...I SURFACE ELEVATION cO, MISC. TESTS ..- ii: Z i% -.,. •I aqio E
MOISTURE CONTENT- 0 ° CO-ORDINATES ...... ...... ... a::' Eo -- a:: 

...I&. EO e..." :z:0 % &. SEE SITE PLAN 0.,.. o.Z 
REMARKS ...LlOUIO LIMIT ... 

:I'" A! :wo 0.I:l 0. :tl 
SOIL OESCRIPT ION ~~ 

.......... ....PLASTIC LIMIT ... 0 
UIII (I) 0. ~ 0e III 

~ TOPSOIL (100 mm) 
- black 

~ - fiberous 

I ~ FILL 1­

i ~ - clay 

r>< - trace of gravel and 
stone 

K - dry 
2 - medium density z-

X - organic rich layer from 
1.2 - 1.4 m depth 

>5Ii 

:5 SILT (ML) 3­

"" - tan P-48 
-\ - saturated

t \ - seepage and sloughing 

4 
upon exposure 

4­

\ 
V1 

! V CLAY (CH) 
~-~ 

V - brown 
- stiff 

V - trace of silt pockets 
- trace of sulphates 

pp = 71.7V G-49 s ­6 

V 
V 

7 V 7 -

~ CLAY (CH) 

e ~ - grey e ­

" 
­ stiff 

'" 9 ~ P-50 pp = 47.9 9 -

o 20 40 60 80 % 



Underwood McLellan Ltd. 
1479 81111010 PI. 
Wiftnipe" MoftitoDo Rn ILT 
T elephofte (204) 28.-0580 

0 20 40 60 8P~ 

MOISTURE CONTENT- 0 
LIOUID LIMIT 0 
PLASTIC LIMIT 6 

00 
, 

I 
, 

I 

i 

I 

i 

I 

V 
/ 

PROJECT 	 N.E.W.P.C.C. 
CIn OF WINNIPEGCLIENT 

JOB No. 0265-213-04-02 

the 
DRILLING DATE APRIL 30, 1984~ 

PQ.Cl DRILLED BY SUBTERRANEAN (WPG.) LTD • 

... z_...1231.89 m..I 
-•..• SURFACE ELEVATION 0 >­ 021zII. iz er: !C:0 .......
CO-ORDINATES!. 
-• ......er: .. er:'er:o..IQ,Q,z 0 .... ; Q,ZQ,,..... z ...:I'"2 ....Q, ..zo 

.... 111 ...c... o~SOIL DESCRIPT ION 11)10) II) Q,~Q UII)~ 
1"'­

10 '" '" 
l"­'" 

11 
I"­ CLAY (CH) 

- grey 
- becoming firm with 

depth 
12 - trace of silt ~51 

'" 

inclusions at 12.2 m 
'" 

~ 

13 ~ '" 
'" 

14 

I"-'" '" 
G-5~ 

15 " 
" 
~ 

16 

~ " 
17 ~ 
~ CLAY/TILL TRANSITION 

- soft k;-5318 ~ - very wet 

~ 
0 20 40 60 80% 

TEST 

BORING 

No 

6 
--.. .. 
.. .. 

MISC. TESTS 
E

& -:z: ....REMARKS 
Q. 
W 
Q 

10 

II 

12pp = 35.9 

13 

14 

IS 

16 

17 

pp = 23.8 18 



--

Underwood McLellan Ltd. 
1479 B"lfolo PI. 

Winnipe9. Monitobo R3T IL7 


lie
Telephone (204) 284-0580 

~~ 
~ 

0 20 40 60 .80% •• w 
~ 

o 20 40 60 80% 

- --
i SURFACE ELEVATION 0 

zIL - 0 CO-ORDI NATES wwCMOISTURE CONTENT--O 
~CL.z CL. 
CL.>~LIQUID LIMIT 0 2~CL. cPLASTIC LIMIT 0. '" S 

~ 

SOIL DESCRIPT ION 

1 

j 

I 

PROJECT N.E.W.P.C.C. 
CLIENT CITY OF WINNIPEG 
JOB No. 0265-213-04-02 

DRILLING DATE APRIL 30. 1984 
DRILLED BY SUBTERRANEAN (WPG.) LTD. 

231.89 m 

~-55A 22 

~)I1 
23 

j 
End of borehole at 23.4 m on 
probable limestone bedrock 

24 (auger refusal). 

25 NOTES: 

- Upper 4.5 m sleeved. 

- Water level at 16.5 m 
after 1.5 hours (hole 
drilled to 18.3 m and 
left open). 

- 150 mm piece of limestone 
recovered from auger tip 
at 22.9 m. 

- Exten~ive teepage and
slouf ing rom upper 0.6 m 
of t 11 matrix. 

Q en en'" 

L 
I 

/ 
G-54 

19 

TILL 

- silty 
- upper 0.6 m saturated20 
- becoming dense to very 

dense below 18.9 m 

21 
l­

101 

I-

z_wI 
>­ e2·iz C ~ .. 
w~ ceo

CCOz e '" Z :;;;CL. 
2'" cz o 
o~ ~",." 
UCI) en A- ~ 

TEST 

BORING 

No 

6 
.... 
~ 

MISC. TESTS -.. 
Et -
~ 
~REMARKS 
A­
W 
Q 

19 

~O 

21 

. 
22 

23 

24 

25 



Underwood McLellan Ltd. 
1479 8ulfoi0 PI. 

PROJECT H.E.W.P .C.C. 
~C-L-'E-N-T------------------------------;TEST

CITY OF WINNIPEG 
~J-O-B~N-O--O-2~6-5--2~1-3--0~4---02~-----------------IBORING 

Winnip'e. MonitObo RST ILT 
T".pllon, (204) 214-0'10 

No 
~DR~IL-L-I-NG~D-A~T~E--~-·-Y-1---19-8-4---------------1 ~' 

DRILLED BY SUBTERRANEAN (WPG.) LTD. 

H-+O_...2~O...........4~0t-+_6+0-+_8..0~%........ j ~ SURFACE ELEVATION 231.22 m zO ~I Q ~_i 
I! ii:o ~:":':':"=-=::':'::':":'::':::"':=======-I 1- 'Z 
Ii .. iii: =r"'o'MOISTURE CONTENT- 0 - iii: CO-ORDINATES '" au ~ D C 1iI:' 

~ ~ SEE SITE PLAN ~~ • ~ ii;LlOUID LIMIT 0 
PLASTIC LIMIT I). ~ g SOl L DEStRIPT ION =-.\ 8 iii ~ r ~ 

~[X TOPSOIL (75 mm) 

- black 
~ - organic (fiberous)

IX FILL 

1[>< - clay
t>< - some silt 

[X - occasional stone 
size particles 

~ - medium density
1-!i--4----4-....j...-I--I-.-.-+-+-.j-...1j--4 2 K" - moist 

SILT (ML) 

- tan 
- saturated 
- seepage and sloughing 

upon exposure 

V CLAY (CH) 

V - brown 
1-If-I--+-+--+--l-.-.-+-+-.j-...1j--4 4 V - stiff 

! \ - trace of silt pockets 

1\ 
\ 

\ V - trace of sulphates 

/ 
1--+-+-+-+-t-+-+-4-+-+-+...... 5 / 

/ 
t--+-+-+-+-t-+~-+-++...... 6 / 

/ 
/ 

J..-J--+--+.-+-f--...J--H-4-+-+-+-f 7 / 

/ 
~ 

1-+--I-f-+-+........--I-1+--I-I--I-I8~ 
~ 

!"" 
9 " 

CLAY (CH) 

- grey 
- stiff 
- trace of silt pockets 

G-56 

G-5i 

G-58 

G-5S 

-:.. 
MISt.TESTS .. 

£. .! 
REMARKS 

pp = 71. 7 

pp = 59.8 

pp = 36.0 

%... 
Q. 
W 
o 

1­

2 ­

4­

6 -

7 -

8­

9 -

o 20 40 60 80 % 




PROJECT N.E.W.P.C.C. 

Underwood McLellan Ltd. CLIENT CITY OF WINNIPEG TEST 

1479 Buffolo PI. JOB No. 0265-213-04-02 BORING 

WinniptG. Monitobo Rll ILT 
h! 

No 
T,l,phon, (204) 284·0~80 l.'AhU DRILLING DATE MAY 1. 1984 7CPtU> DRILLED BY SUBTERRANEAN (WPG.) LTD. 

0 20 40 60 80% - ~I -• w ...• ~ SURFACE ELEVATION 231.22 m 0 
z_ .. 

~ 02· .. 
I ii: z ii::r: MISC. TESTS -.. 

0 CO-ORDINATES 0:: ~: E
MOISTURE CONTENT- 0 - 0:: ww w'" "0::0 co::, -::r: CL ~CL 
LIOUID LIMIT 0 ... CL,.. CL Z 0 ... ; : 

~ ~r Zw REMARKS ... 
PLASTIC LIMIT ~ 

CL 

i 
.... czo Q. 

w SOIL DESCRIPT ION c ... w'" I&J0 0t&) u= 0CL~ 0 

"'­
"'­

10 '" 10 

'" 5 '" 11 "'­
II 

"'­I 
j 

~ -12 12 

"" 
CLAY (CH) G-60 pp = 36.0 

- grey . 
\ ~ - becoming firm with 
\ 13 

depth 
13

\ "­ - trace of till 

'" 
inclusions at 15.2 m 

14 '" 14 

'" ""15 r"" G-61 pp = 36.0 15 

i 
~ 

. 

'"
I 

16 16 

~ 
',,­

17 17 

'" G-62... CLAY/TILL TRANSITION pp - 23.8,., 
~ / 

- soft 

1 
- moist to wet 

I 
18 18 

0 20 40 60 80% 




--

PROJECT N.E.W.P.C.C. 
TEST

Underwood McLellan Ltd. CLIENT CITY OF WINNIPEG 
BORINGJOB No 0265-213-04-021479 8"ffo 10 PI. 

7 
0 20 40 60 80% .., -.... -• 231.22 m ..e ~ SURFACE ELEVATION ~I0

i- z MISC. TESTS ';ii: 1%0 e.......
CO-ORDINATES .... wa: tMOISTURE CONTENT-O -~o.. a: "% 0.. ::ro..Z0..)0LIQUID LIMIT 0 ... ...REMARKS:. .... 
i 
~ :. ...0.. 0..PLASTIC LIMIT 6 III 0: ....SOIL DESCRIPTION :..,Q UCI'J 0 

,I 

I ~-63
TILL> 19 

- silty 
- upper 1.2 m Wet 
- becoming dense to very 

dense below 18.9 m 

19 

I: ~O20 - occasional cobbles 

~-64Ie 2121 
End of hole at 20.9 m on 
probable limestone bedrock 
(auger refusal). 

22.22~ 

NOTES:23 23 
- Upper 4.5 m sleeved. 

- Seepage and sloughing was 
not observed during or 
15 minutes after drilling.24 24 

- 100 mm pieces of limestone 
recovered from auger tip 
at 20.9 m. 

2525 

Winnip'G. Monitobo R3T IL7 ..
T.I.phon, (204) 284·0580 DRILLING DATE MAY 1. 1984~ 

~ DRILLED BY SUBTERRANEAN (WPG.) LTD. 


z_ 
02' 
a: !ii;
c a: .... 
0 ... ;
Zw 
CZO ....... ."

CI'J o..! 

No 

o 20 40 60 80% 




PROJECT N.E.W.P.C.C. 
TEST

CLIENT CITY OF WINNIPEGUnderwood McLellan Ltd. 
BORINGJOB No. 0265-213-04-021479 aUffDIO PI. 
NoWiftfti"9, Maftitoba R3T IL7 

T,l,pllca, (204) 284-0&10 the 
DRILLING DATE KAY 1, 1984~ 8
(P'OI..C) DRILLED BY SUBTERRANEAN (WPG.) LTD. 

0 20 40 60 • 8010 

MOISTURE CONTENT-- 0 
LIOUID LIMIT 0 
PLASTIC LIMIT 6 

-•e-r-% 
I ­
CLw 
C 

w 
j 

k: 
ccr:
CL 

d 
g 

SURFACE ELEVATION 231.15 

CO-ORDINATES 
SEE SITE PLAN 

SOIL DESCRIPTION 

m ~I0 
Z li% 

ft)1­ww w"jCL a:z
CL). CLw 
21­ !~c 
ft)r.) uft) 

z_ 
c21 
cr: =:c cr: .... 
c ... c
Zw 
czo 
I-w..J 
en CL~ 

MISC. TESTS 

Eo 

REMARKS 

";......... 
E-:z:... 

CL 
w c 

I 

R
TOPSOIL (75 mm) 

- clayey 
- organicp

FILL-­ 1­

~ - clay 
- some silt 

i...,. 

'\ 

2 

><
><
1 

I 

! i 

- occasional stone 
particles 

- medium density 
- moist 

SILT (ML) 

size 

G-65 

2­

: 
, - tan 

\ 
\ 

\ 

H± 

3 

.. 

: : I i I 

111
/
/
/ 

/
./' 

- saturated 
- seepage and sloughing 

upon exposure 

CLAY (CH) 

- brown 
- stiff 
- trace of silt pockets B-1 

pp = 83.6 
T = 79.0 v 
Lv= 73.4 

3­

4­

5 5­
V 
V 
V 

6 V -­ 6 -

7 

V 
V 
K 
~ CLAY (CH) 

B-2 pp = 83.6 
T = 64.6v 

Lv- 83.8 
7 -

~ - grey 

ie 8 '" '" '" 
- stiff 
- trace of silt pockets 
- trace of fine sand 

inclusions 

B-3 pp 

Lv 

== 100.5 

= 106.0 B­

"" \ 
\ 9 "" ~ 9 -

o 20 40 60 8010 



PROJECT R.E.W.P.C.C. 

Underwood McLellan Ltd. CLIENT CITY OF WINNIPEG 
TEST 

1479 Buffalo PI. JOB No 0265-213-04-02 BORING 

Winnipl9. Manitoba RlT IL7 No 
Ttltpt'lone (204) 2I4-0~aO 

lie 

8~ DRILLING DATE MAY 1 19Rt. 
~ DRILLED BY SUBTER.RANEAN (WPG.) LTD. 

0 20 40 60 80% - ~I -• .., ...
• ~ SURFACE ELEVATION 231.15 m 0 

z_ .. ... c~· 
..- ii: Z IX MISC. TESTS -I a: =~ 
.. 

MOISTURE CONTENT- 0 0 CO-ORDINATES .., .... E- a: ..,.., a:o c a: .... S. -
LIQUID LIMIT [J X 0. ~o. o.Z 0 ..... 2: .... 

~ 
0.)00 

::IE'" 
Z.., REMARKS .... 

6 0. ::IE .... CZO 0.
PLASTIC LIMIT .., S SOIL DESCRIPT ION OIl ol! .... .., ... 

"" c en 101) uen en 0. ~ Q 

¢ "-J pp ... 59.8 

~ 
B-4 

l' 50.2= v , ~ L. = 61.0 
10 V 10.I 
~ 

,"­I 
~ IPP = 36.0 

'" B-511 T = 50.2 11 
v 

'" ~= 41.4 

'" CLAY (CH) 
12 '" 12 

~ 
- grey 
- becoming firm with deptn pp = 43.1 

"" 
- trace of fine sand and B-6 03.0 T = 59.8

silt inclusions v 

"" - trace of till inclusions Lv­ 57.4 

13 
"'­

increasing with depth 13 

"" I 

"" 14 

"" 
pp ... 33.4 14 

(D B-7 T = 36.0 

'" 
v 

Lv= 42.0 

~ 
II 15 "­

IS· 
.' 

"­
pp ... 36.0 

(j B-8 Tv - 38.2 

"­ L = 41.4 
\ 

'" 
v 

\ 16 16 

"'­1\ 

'"\ 
~ 

pp = 36.0 17 
/ 

17 B-9 L ... 25.2 
""­ v 

/ 
/ ""­/ CLAY/TILL TRANSITION 

Q 18 
i - wet 18I 
I - soft G-66 
I 

20 40 60 80% 
0 



PROJECT R.E.W.P.C.C. 
TEST

Underwood McLellan Ltd. CLIENT CITY OF WINNIPEG 
1479 8ulfoiO PI. JOB No. 0265-213-04-02 BORING 

WinnipI" Monitobo R3TIL7 No 
Telepllone (204) 284·0580 

lie 

8~ DRILLING DATE MAY 1, 1984 
SPQ..(l DRILLED BY SUBTEUANEAN (WPG.) LTD. 

0 20 40 60 80% - ",I -.. '" 
(II• ...I SURFACE ELEVATION 231.15 m 0 

z_ •.. >­ c2. 
..- ~ z iz MISC. TESTS -• •E 0 CO-ORDINATES 

c~~ E
MOISTURE CONTENT- 0 - f "'''' ",'" ceo , -..IlL cO cc.... 
LIOUID LIMIT 0 z IL,.. IL 

Z Z ::;; ::z::... ::I'" REMARKS ... 
IL ...I ::I'" czo IL

PLASTIC LIMIT 6 w is SOIL DESCRIPTION ~~ o~ ... I0Il.1 W, C en uen en Go ~ Q 

1<; 

~ 
IG-6' . 

~ 

19 \ TILL ~9-­I 
- silty G-M 
- upper 0.9 m wet 
- becoming dense to G-6<l 

very dense below 18.6 m 
2020 

..­.~ -~ 

:= 
I G-7C 
I 
! 
f 
I 

2121 I 
j 

G-7i 

I 
iii ., ' 

! End of borehole at 21.6 m 
22 on probable" boulders 22

• (auger refusal). 

e 23 NOTES: 23 

- Upper 4.5 m sleeved.

rr±i - No seepage or sloughing 
I was evident from upper 
I 24 till layer during 24 

drilling. 

I _ Extensive sloughing and 
seepage from silt layer 

25 after sleeve removed. 25 

I
• 

I 

I 
I 

o 20 40 60 80% 



PROJECT N.E.W.P.C.C. 
Underwood McLellan Ltd. CLIENT CITY OF WINNIPEG 

TEST 

1411 luttolo PI. JOB No, 0265-213-04-02 BORING 
Wil'lni,.g, MOl'litno Rn IL7 No 
T.lephol'lt (204) 284-0'80 

... 
9~ DRILLING DATE MAY 1 1984 

~ DRILLED BY SUBTERRANEAN (WPG.) LTD • 
0 20 40 60 80% - ..,1 -• .., :e SURFACE ELEVATION 231. 70 m 0 z_..J >­ 02­ ..- ii: z iz MISC. TESTS .. 

I .. 
0 CO-ORDINATES C ~~ EMOISTURE CONTENT- 0 - C ..,.., ..,~ 

4 cO 6­ -CO DC' 
0 Z .. SEE SITE PLAN ..J .. ..z z tiC %LIOUID LIMIT t­ .. ,. 

!~ REMARKS ..... ..J • t­ 4Z o ..PLASTIC LIMIT A w 0 SOIL DESCRIPTION ~..., ~W5 w0 Cf) urn rn .. _ 0 

~ 
TOPSOIL {75 mm) 

- black 

t>< - fiberous 

HI tx FILL 
I -­ I­

X - clay 
- medium density

X - moist 

2 
y 

2­

tt X 
SILT (ML) 

- tan 
3 - saturated ._,­ 3­

1­
- seepage and sloughing ~-72 

1,\ upon exposure I--~ 

\ 
I 

V4 
CLAY (CH) 

4­

V - brown 

\ 
- stiff 

V - trace of silt pockets 

5 / 5­

! 

/ 
/ G-73 pp = 59.8;, 

6 S -, 
1 VI, 

V
I 7 7 -, 

V 
V 

8 H CLAY (CH) a­

~ - grey 

~ 
- stiff, 
- trace of silt pockets 

9 i'-. 9 -

o 20 40 60 80 % 



PROJECT N.E.W.P.C.C. 

UndelWood McLellan Ltd. CLIENT CITY OF WINNIPEG TEST 

1479 81111010 PI. JOB No. 0265-213-04-02 BORING 

Winnip'G, Monitobo RST IL7 
Ile 

No 
T.I.ptton. (204, 214-0'80 

~ DRILLING DATE MAY 1 1984 9~ DRILLED BY SUBTERRANEAN (WPG.) LTD. 
0 20 40 60 80% - wi ..• w

t! ..I SURFACE ELEVATION 231. 70 m 0 
z_ •>­ a~· 

.. 
i ii: Z i% MISC. TESTS .. 

« ~ .... •0 CO-ORDINATES E 
MOISTURE CONTENT- 0 - « ww w~ cCo £«" a«' -
LIQUID LIMIT 0 % a. ..I a. 

a. Z zt;c :r 
~ ..I 

a.~ 
2 

W REMARKS ~ a. 2~ czo 
PLASTIC LIMIT tJ. w i SOIL DESCRIPT ION c 0= ~w-

Q. 
w a 0c.) U0 o Q.~ 0 

"­
"­ ~-74 pp = 47.9 

10 

'" 
10 

'" 11 '" 11 

"" ~ G-7! pp == 23.8 
~ 12 "CLAY (CH) 12 

~ 
- grey 
- becoming firm with 

" 
depth 

- trace of silt pockets
13 
~ 

- trace of till 13 

inclusions at 11.9 m 

~ 
(increasing with depth) 

14 ~ 14 

'" I I'" 
I 15 

'" 
1G-76 pp = 11.9 15 

I 

• I~I 

t 16 1'­ 16 

i'. 

'" 17 i"­ 17 

~ CLAY/TILL TRANSITION G-7j

"V 
- very soft 

1./ 
18 m - very wet 18 

P' 
G-7l! 

20 40 60 80 % 
0 



--

9 

PROJECT N.E.W.P.C.C. 
TEST 

CLIENT CITY OF WINNIPEGUnderwood McLellan Ltd. 
BORINGJOB No. 0265-213-04-021479 8"Uolo PI. 
NoWinnip.o. Monitobo Rn IL7 

I'f
T,I,phon. (204) 284-0580 DRILLING DATE MAY 1. 1984~ 

SPQ.Cl DRILLED BY SUBTERRANEAN (WPG.) LTD. --o . 20 40 60 80% .. 
-.. ...... W -.... .. ~-~ISURFACE ELEVATION 231.70 0-' o!!'Z MISC.TESTS~ ii z- EE 0 &: =:CO-ORDINATES wt;ww c &: .....&:MOISTURE CONTENT- 0 -&:zQ. -'A. %z o .... C40)00 40w Zw " ~LIOUID LIMIT 0 .... REMARKS:I .... czo-' :I&: A­A. .... w ... 0 .... WPLASTIC LIMIT II 1&1 6 SOIL DESCR IPT ION ~.., en A-~uen QQ en 

.~ 

~ 


- silty ~919 - upper 0.6 m saturated 
- becoming dense to very 

dense below 18.6 mi 
- large boulder at 18.9 m 

~O20 
End of borehole at 20.1 m on 
large boulder (auger drifting 
to side), 

2121 

NOTES:
I 

I 22- Upper 4.5 m sleeved.22 

- Extensive seepage and 
sloughing from upper 0.6 
m of till matrix. 

I 
23 23 

2424 

2525 

o 20 40 60 80% 




PROJECT N.E.W.P.C.C. 
TESTUnderwood McLenan Ltd. CLIENT CITY OF WINNIPEG 
BORINGJOB No 0265-213-04-021479 I.,ffoio PI. 

Winnipeg. MonitOl)o Rn ILT No 
lie 

10Telepllone (204) 2.4-0~.0 
~ DRILLING DATE MAY 3, 1984 
~ DRILLED BY SUBTERRANEAN (WPG.) LTD. 

. 0 20 40 60 80% - ~I -• w ..
232.00 m z_ •t ~ SURFACE ELEVATION 0 o~· 

~ 

i ~ z iz MISC. TESTS -•0 CO-ORDI NAT ES 
CIt ..... E

MOISTURE CONTENT- 0 ",'" 440 t - CIt "'''' CIt ° -Z A. SEE SITE PLAN jA. o CIt .... 
%LIQUID LIMIT 0 A.~ A. 

Z 
Z :=is... 

!~ REMARKS ... 
6 A. :I 2 ... 4 ZO A­PLASTIC LIMIT w ~ SOIL DESCRIPTION c ... '" oJ '" 0 11)'" UII) II) A- !! 0 

~ TOPSOIL (75 mm) 

- black 
t>< - fiberous 

~ FILL
I ~-79 1­-­

\' $2 
- clay 
- trace of small stone 
- dry to 1.2 m 

~ becoming moist with 
2 

~ 
depth from 1.2 to 2.7 m 2­

- medium density 
1<;-80 

\0" >< 
SILT (ML) 

3 - tan 3­

I - wet 
- seepage upon exposure G-8l 

10 
4 4­

1\ 

V\, 
V 

CLAY (CH)\ V5 
- brown 83.6 5­

B-lO 97 ?p = 
l/ - stiff T = 87.9v 

l/ - trace of silt pockets 
88.2- trace of sulphates L.v= 

6 V - nuggety structure 6 -

V 
~/ 

7 
v/ 

7 -

~ CLAY (CH) ~-11 pp = 86.1 
D 

8 T = 88.9 8­
~ 

- grey v 
- stiff L = 83.8 
- trace of sulphates v 

f\ 
9 ~ 9 -

o 20 40 60 80 % 



PROJECT H.E.W.P.C.C. 
TESTCITY OF WINNIPEGCLIENTUnderwood McLellan Ltd. 
BORINGJOB No. 0265-213-04-021479 8ulfol0 PI. 


Winni'''Q, Monitobo RlT IL7 
 No 
lie

Telephone (204) 284·0"0 ORILLING DATE MAY 3. 1984~ 
0I1Cl 10DRILLED BY SUBTERRANEAN (WPG.) LTD. 

0 20 40 6P SP% - wJ -• w ..• -' SUR~ACE ELEVATION 232.00 m 0 
z_ to 

'" >­ o~· 
..- i6: z iz MISC. TESTS -I .. 

0 CO-ORDINATES c=: E 
MOISTURE CONTENT- 0 - C ww wt­ 41 C .... & -::r: eL -'eL CO ot-; %0 eL z
LIQUID LIMIT t­ -' 

eL>­
2~ ZW REMARKS t­

eL 2t­ czo c..
PLASTIC LIMIT t::,. w g SOIL DESCRIPTION ~'" 

Ot­ t-w"'" w 
Q Uti) tI) eL ~ Q 

1'''­

'" 10 ~, 10 

"" pp == 59.8 
0 

"" 
B-12 T .. 61.1

CLAY (CH) v 
11 11 

ill r" 
L == 54.8 

- grey v 

- becoming firm with 

'" depth 

12 
- trace of fine sand 12 

~ pockets 
- trace of till inclusions 

'", ­

-
r""13 13 

"",­
pp == 36.0 

0 '" 
B-13 T == 

v 34.4 
14 14 
~ Lv= 62.2 

'"15 '" 
15 

'" 
16 '" 16 

'" " 17 ~ 
pp == 36.0 17 

P B-1· 
T = 42.1v 

~ ~II L == 50.4 
I CLAY/TILL TRANSITION v 

/ 
V 18 ~ - soft 18 

/ 
~ 

- wet 

0 20 40 60 80 % 



Underwood McLellan Ltd. 
PROJECT 

CLIENT 
R.E.W.P.C.C. 
CITY OF WINNIPEG 

TEST 

1479 I.,ftolo PI. 
W inni "9. Manitoba R3T IL T 
T.I.phon. (204) 214-0580 

0 20 40 60 80% 

MOISTURE CONTENT-- 0 
0LIOUID LIMIT 
t::.PLASTIC LIMIT 

JOB No. 0265-213-04-02 

~ 

~u;u DRILLING DATE MAY 3, 1984 
IPQ.C) DRILLED BY SUBTERRANEAN (WPG.) LTD.- ~I• w.. -I SURFACE ELEVATION 232.00 m 0 

z_ 

i ag·~ z i~ C=-:0 CO-ORDINATES- f ww wo 4c," 
% -IQ. Cz a"'l... -I 

Q.)o Q.w zwQ. lI ... :IIc 4Z o 
w ~ SOIL DESCRIPTION 4 81;; ... ..,.1
a .,..., "'Q.~ 

BORING 

No

10: 
-...... 

MISC. TESTS -.. 
" 

E-:r 
REMARKS l-Q. 

W 
0 

/ G-82 . 
) 

19 
TILL- ­ 19 

0 

- silty 
- upper 1.2 m saturated 
- becoming dense to very 

dense below 19.5 m 

G-83 

20 - occasional cobbles 
- 300 rom boulder at 21.3 m 

~O 

G-8lt 

21 21 

:; 
G-8~ 

! ~ 
! 

End of boreoole at 21.6 m 
22 on probable boulders (auger 22 

refusal). 

23 NOTES: 23 

- Upper 4.5 m sleeved. 
- Extensive seepage and 

sloughing from upper 1.2 m 
24 of till matrix. 24 

25 25 

0 20 40 60 80 % 




PROJECT N.E.W.P.C.C. 
TESTUnderwood McLellan Ltd. CLIENT CITY OF WINNIPEG 
BORINGJOB No. 0265-213-04-021479 Bllffalo PI. 

Winnip.,. Manitoba R3T IL7 No 
lie

Tel.phon. (204) 214-0580 DRILLING DATE MAY3L ],984l!;iJ;U 

-• 
~ 

w 

1 1DRILLED BY SUBTERRANEAN (WPG.) LTD. 
0 20 40 60 . 80% ..z_ -.. ..jz 

~! -J SURFACE ELEVATION 232.22 m ~I0 
CI ~.Z MISC. TESTS - i: a: ~"!-I 0 ECO-ORDINATES w~ ceowwa:MOISTURE CONTENT- 0 Eoa:O CI a: .... --JA­ Zz A- SEE SITE PLAN %A-~ A- z~;~LIQUID LIMIT 0 ~REMARKS..J :I~ czoA­ 0. 
~ &AI oJPLASTIC LIMIT l:l c !~ &AI&AI 6 SOIL DESCRIPTIONCI II) 11)11) UII) II) 0. ~ 0 

TOPSOIL (75 mm) 

- black~ - fiberous
X FILL

I - ­ I ­

- clay~ - trace of gravel 
- medium density~ - very dry to 1.5 m 

2 - becoming moist at 1.5 m 2­[>< to 2.4 m
i' 

SILT (ML) 

- tan 
:5 - saturated 3­

- laminated with 
fine sand 

- seepage and sloughing 
upon exposure 

P-87 ._-­4'" 4­1\ 

\ 


\, V CLAY (CH)
5 / 5­\ 

- brown\ G-88 pp = 83.6 
- trace of silt pockets 

r-- ­
./ - stiff 
./ 

- trace of sulphates 
6 6 ­/ 


/ 

/ 


7 7 ­V 
K CLAY (CH) 

- grey 

8 - stiff 
 8­'" - trace of silt pockets'" 

pp = 47.9'" 9 1G-89 9 ­( "­'"o 20 40 60 80 % 




PROJECT N.E.W.P.C.C. 

Underwood McLellan Ltd. CLIENT CITY OF WINNIPEG TEST 

1479 8"Uolo PI. JOB No 0265-213-04-02 BORING 

Winnip'9. Monitoba RlT ILT 
the 

No 
T,I,phon, (204) 284-0580 l!;u.u DRILLING DATE MAY.3 19S4 1 1grI:lI.C) DRILLED BY SUBTERRANEAN (WPG.) LTD. 

0 20 40 60 . SPl - ~I -• w 
SURFACE ELEVATION 232.22 m 

lit• .... 0 
z_ .. 

::: c~' 
.. 

I &a.. Z iz MISC. TESTS '; 
0 CO-ORDINATES etc"! E 

MOISTURE CONTENT- 0 - ww wt-
C ~i I­IE lEO -Z IL. .... IL. clE 

LIOUID LIMIT 0 t- IL.~ IL. z 
ztio x .... :It ­ :I~ REMARKS .... 

PL.ASTIC LIMIT 0. IL. (5 .. Z., a.. 
&AI SOIL. DESCRIPTION .. Ot­ t-w. w 
I:) ." .".., U." ." a.._ 0 

"'" "'" 10 

"'" 
10 

"'" "" g 11 "" 11 

'""', -
CLAY (CH) G-90 

( 

'" 
-~~ _.. 

12 - grey 12 

'" 
- becoming firm with 

'" 
depth 

- trace of silt pockets 

'" 
- trace of 10 mm 

13 stone at 11. 9 m 13 

i 

~I 
• ~ 
I 

14 :"" 
14 

I 
. 

"" L 

15 "" 15 

"" G-9 pp = 23.8 

I 

'" 16 r", 16 

~ 

17 '" 17 

'" ij '" lS "'­ 18-.. ~ 
G-92 pp = 23.8 

'" 20 40 60 
 80% 0 



--

Underwood Mclellan ltd. 
1479 8,,11010 PI. 
Winnip,o. Manitoba R3T IL7 
Ttl,phon. (204) 284-0580 

the

(!;UlU 
0 20 40 60 80% ..,-.. 

~ 

- ..I•... 
ii:r 0 
cMOISTURE CONTENT-O - 0.Z 

~LIQUID LIMIT 0 
i 
..I0. wPLASTIC LIMIT 6 

0 

V "­
./ 


/' 
 19
./ 

20 

21Ern 

22 

qm 
23 

- m 
24 

25 

! 

R=t 

PROJECT N.E.W.P.C.C. 
TEST 

CLIENT CITY OF WINNIPEG 
BORINGJOB No. 0265-213-04-02 

1 
No 

1:DRILLING DATE MAY 5, 1984 
DRILLED BY SUBTERRANEAN (WPG.) LTD • 

-....,1 Z_ ..SURFACE ELEVATION 232.22 m 
 ...
0 >­z Q~' MISC. TESTS -..iz Ec te:w~CO-ORDINATES ww e.... c ...cO -..10. :rQ~Co.Z0.,.. W ...ZWo REMARKSa~ a 0.... Z"" ....,0: ~W.SOIL DESCRIPTION 4ft 0._:w U4ft 0 

CLAY/TILL TRANSITION 

- soft 

- very wet 
 ~9 

TILL 

- silty 
- upper 0.6 m saturated 
- becoming dense'to very 20 

dense below 19.2 m 

End of borehole at 20.4 m 

on probable boulders (auger 

refusal). 
 21 

NOTES: 

- Upper 4.5. m sleeved. 
22. 

- 300 mm 0 boulder recovered 

from auger tip at 19.5 m. 


- Extensive seepage and 
sloughing from upper 
0.6 m of till matrix. 23 

24 

25 

o 20 40 60 80% 




--

PROJECT N.E.W.P.C.C. 
TESTUnderwood McLellan Ltd. CLIENT CITY OF WINNIPEG 
BORINGJOB No. 0265-213-04-02 


Wiftfti"9. MDftitUD R3T ILT 

1479 IloIffolo PI. 

No
theT.,.,IIOft. (204) 214 - 0"0 DRILLING DATE MAY 3. 1984~ 

-
~ 12DRILLED BY SUBTERRANEAN (WPG.) LTD. 

0 20 40 60 80% ....... z_ 

i 
-I .­•• SURFACE ELEVATION 232.05 m ~I0 .....Z 02' MISC. TESTSii: 1%0 er ... -­ E......eO-ORDINATES ceo......erMOISTURE eONTENT- 0 EoerD- o er .... --IQ.% Q. SEE SITE PLAN %Q.ZQ.,..LIQUID LIMIT 0 z~;... t-REMARKS-I at-Q. cz o Q.PLASTIC LIMIT 0 ... ... w~!f wSOIL DESCRIPTION :s.)~ yen0 en Q. ~ Q 

rx ITOPSO:r::r.. (50 mm) 

- black 
- UberousI.>< 

~ FILL 
1 I ­X - clay 

- trace of gravelX 
- medium density~ - moist 

2 - black organic layer P-94 2­19 from 1.7 to 2.4 m ~ 
/ 

SILT (ML)l 
.... G-95- tan3 3­'\ - saturated 

- seepage and sloughing 
upon exposure 

V
r ­1\ 

\ 4 

V 
4­\ 

IG=9E 
CLAY (CH)""", pp == 59.8G-97V --~. 

- brown 
5 

/ - stiff 
I-

- H=+ 5­
- trace of sulphates/ 
- trace of silt pockets/ 

6 / s ­

/ 

/ 


7 / 7 ­

G-ge/ 
pp =47.9CLAY (CH)f:::: 

- greyI e ­- stiff 
- trace of silt pockets 

~ 
f', 

f', 


9 9 ­~ 
o 20 40 60 80 % 



PROJECT N.E.W.P.C.C. 
TESTCITY OF WINNIPEGCLIENTUnderwood McLellan Ltd. 
BORINGJOB No. 0265-213-04-021479 Buffolo PI. 
NoWinnipe,., Monitobo RlT IL7 

Telepllone (204) 284-0580 
tie 

DRILLING DATE MAY 3, 1984~uru 
~ 12DRILLED BY SUBTERRANEAN (WPG.) LTD. 

.., -..0 	 20 40 60 SP% ..,1 z_ -• 
j ~e SURFACE ELEVATION 232.05 m 0 >­z MISC. TESTSc2' -II ..ii: i~ -I Ec ..,.., eII:=:CO-ORDINATES.... ell: Eo"'0MOISTURE CONTENT- 0 cell:' -jQ.Q. ell:z :r:r: c"'lQ.,.. Q. .... z .......LIOUID LIMIT 0 I ­REMARKS

Q 	 czoQ. Q.:IE ell:2'" 
....... ..1
IL! 0 ... IoJPLASTIC LIMIT 0. SOIL DESCRIPTION ~.., ct) Q. ~uct) QC 

'" 
1010 	'" '" CLAY (CH) pp 	 .,G-9'i 36.0 

:> '" - greyI 1111 	 '" - becoming firm with depth 
- trace of silt pocketsI"­'" 

"" 
 - trace of till inclusions 

increasing with depth
~ 	 ~ 1212 

"'­ill I "'­
1313 	 "'­

-
1~-

pp 	= 23.8G-lO~~ 0 '" 
1414 "'­

~ 
f'-. 

1515 	~ 


~ 

I ~I 

1616 	~ 

~ 

~ 
 G-lC pp -= 36.0 

17I, 7 	~ 
1/ 

l"­
II 

CLAY/TILL TRANSIITONI 1818 	 "" - soft 
- very wet/ m 

0 	 20 40 60 80 % 




--

Underwood McLellan Ltd. 
1479 8"ffala PI 
WinniPtt. Manitoba R3T ILT 

lie
Ttl.pllont (204) 284·0580 (!;iml 

~ 

0 	 20 40 60 ~80% •.. "" -
0 z 

""""...10.a.,.. 
:I'" c.".., 

(;-10 

o 20 40 60 80% 

.. 	 ...I SURFACE ELEVATION 232.05 m 
a2'-.. 

E 	
ii: 
0 c ....,iz

CO-ORDINATES Cco",,'"CMOISTURE CONTENT- 0 CO- aCE'z 	a. o.Z Z"';...LIQUID LIMIT 0 ...I :I"" cWoo. ... ",,'"PLASTIC LIMIT 6 o~w SOIL DESCRIPT IONa 	 i u." ." a.~ 

V 
/

I TILL19 G-lC2 

PROJECT R.E.W.P.C.C. 

CLIENT CITY OF WINNIPEG 

JOB No. 0265-213-04-02 


DRILLING DATE MAY 1 lQRA 
DRILLED BY SUBTERRANEAN (WPG.) LTD. 

z_~I 

- silty 
- upper 0.9 m saturated 
- becoming dense to 

very dense below 18.920 m 

G-10 
~ 

21 

I. 
I , 

22 	 I ' 
I·

t±±­ t 
I 

23 End of borehole at 22.9 m 
on probable limestone 
bedrock (auger refusal). 

NOTES:24 
- Upper 4.5 m sleeved. 

- Extensive seepage and 
sloughing from upper 
0.9 	m of till matrix.25 

TEST 

BORING 

No 

12: 
-•.... 

MISC.T£STS -.. 
E

& -% 
t-R£MARKS a. 
LIJ 
c 

19 

~O 

21 

22 

23 

24 

25 



PROJECT N.E.W.P.C.C. 
Underwood McLellan Ltd. CLIENT CITY OF WINNIPEG 

TEST 

1479 Billfolo PI. JOB No 0265-213-04-02 BORING 

WinniptO. Monitobo R3T IL7 No 
(204) 214-0510 

tie 

13T.I.phon. 
~ DRILLING DATE MAY 3, 1984 
~ DRILLED BY SUBTERRANEAN (WPG.) LTD. 

. 0 20 40 60 80% - ~I ..• III z_ ..• ~ SURFACE ELEVATION 232.04 m 0~ 

c~· 
... 

i z iz MISC. TESTS -~ .. 
0 CO-ORDINATES II: ~II! E

MOISTURE CONTENT-- 0 - II: 111111 III~ ceo Eo -Z Q. SEE SITE PLAN ~Q. 11:" ell:' %LIQUID LIMIT 0 Q.~ Q.z z~;~ alii REMARKS ~ 
Q. ~ a~ czo Q.PLASTIC LIMIT 0 '" 0 SOIL DESCRIPTION c o~ ~WJ W
C en en'" yen en Q. ~ 0 

X 
X 

I [>< FILL-­ I­

rx - clay 
- medium density 

t>< - dry 

2 [\.
~ z-

SILT (ML) 

- tan 
- saturated 

3 - seepage and sloughing 3­
upon exposure 

~-101> 

V1\ 
\ V 

CLAY (CH) 

\ 4 - brown 4­

V - stiff 
1\ V - nuggety structure 
\ - trace of sulphates, 

/ - trace of silt pockets
5 5­

/ pp = 71. 7 
B-15 Tv = 47.9/ L = 66.6v 

6 / 6 -

/ 
/

7 7 -

/ 
~ 59.8CLAY (CH) pp = 

~ 
~-16 T = 47.9 

8 v 8­- grey 
Lv = 72.8- stiff 

'" 
- trace of sulphates 

~ 
9 9 -

I'\. 
o 20 40 60 80 % 



PROJECT N.E.W.P.C.C. 
TESTCITY OF WINNIPEGCLIENTUnderwood McLellan Ltd. 
BORINGJOB No. 0265-213-04-021479 Buffalo PI. 
NoWinnip,o. Monitoba Rn IL7 

the
Telephone (204) 284*0580 DRILLING DATE MAY 3 1984~ '13~ DRILLED BY SUBTERRANEAN (WPG.) LTD. 

0 20 40 60 80 % 

0 20 40 60 80% - wI -.. '" 232.04 m 
.... 

~ SURFACE ELEVATION 0 z_ .... >- a21 ~- -.. I&. Z iz MISC. TESTS .. 
E 0 CO-ORDINATES ac :C" E 

MOISTURE CONTENT-O - ac "'''' ",'" c act. £.ac O ..... z 0.. -'0.. a ....
LIQUID LIMIT 0 0..,.. o..Z :r... 

~ 2'" Zw REMARKS ... 
0.. :IE'" CZ O 

PLASTIC LIMIT 6 w 0 SOIL DESCRIPT ION c oac ",wit a.. 
IIJa (t) (t)c.) uti (t) 0.._ a 

~ 
~ 

10 r" 10-

~ 

'" pp = 36.0 
11 B-r T = 23.9 11 

v 

"" 
L = 48.6v 

1\ 
12 
~ 

CLAY (CH) 12 

- grey 

~ - becoming firm with 
depth 

13 1'\ - trace of silt pockets 13 
- trace of till , 

I-tttl inclusions increasing 

- ~ with depth 
( 

~ B-IS 104.( 
pp == 47.9 

14 Tv "" 43.1 14 

\ ~ 
Lv = 52.6 

15 1"\ 15· 

r\ 
II ~[ \ 

16 
~ 

16 

\ 

1"\m1. / 17 

" 
pp = 47.9 17 

) IB-19 Tv == 66.9 
V 

~ 
L = 49.4

/ v 

V 18 ~ - wet 

CLAY/TILL TRANSITION 18 
1,,( - soft IG-I0p
IT 



Underwood McLellan Ltd. 
PROJECT 

CLIENT 
H.E.W.P.C.C. 
CITY OF WINNIPEG 

TEST 

1479 Bulfoio PI. JOB No 0265-213-04-02 BORING 

Winnip'9, Monitobo R3T ILl 
Ttltphon. (204) 214-0'80 

0 20 40 60 80% 

MOISTURE CONTENT-- 0 
LIOUID LIMIT 0 
PLASTIC LIMIT l:J. 

tie 

~ DRILLING DATE MAY 3, 1984 
CP'Cl4l DRILLED BY SUBTERRANEAN (WPG.) LTD. 
- wIw z_•• SURFACE ELEVATION 232.04 m 0.. -' >­ a~'i ii: Z i%0 CO-ORDINATES ww wt­ c~~- C cet c C '% A. -'A. 

A. 
z at-;t­ A.)o .w z'"A. ,j 2t­ CZO 

w (5 SOIL DESCRIPTION =.., ol! t-"'':a Cf) Uti') en A._ 

No 

13' 
-.. 
to.. 

MISC, TESTS .. 
£. 

E-::r 
REMARKS ... 

A. 
LIJ 
0 

19 TILL- ­ r19 

- silty 
- occasional cobble 
- upper 1.0 m saturated 

20 - becoming dense to very 
dense below 19.0 m 

:;-10 ~O 

t 
- difficult drilling at 

20.0 m due to presence 
of boulders. 

I 21 21 
I 

I 

22 
End of borehole at 21.6 m 
on probable boulders (auger 22. 

refusal). 

I 23 23 

24 NOTES: 24 

- Upper 4.5 m sleeved. 
- Extensive seepage and 

25 
sloughing from upper 
1.0 m of till matrix. 25 

o 20 40 60 80% 




PROJECT N.E.W.P.C.C. 

Underwood McLellan Ltd. CLIENT CITY OF WINNIPEG 
TEST 

1479 .IIUolo PI. JOB No. 0265-213-04-02 BORING 
Winni,••, Monitobo RST IL7 No 
T",phOn' (204) 214-0510 

lie 

14~ DRILL! NG DATE MAY 4 1984 
PQI) DRILLED 8'1' SUBTERRANEAN (WPG.) .LTD. 

0 20 40 60 80% - ~I -• w 232.02 m .. 
r ..J SURFACE ELEVATION 0 

z_ .. 
02­ ...- ;: z liz MISC. TESTS .. 

I .. 
0 CO-ORDINATES 

a: ...... EMOISTURE CONTENT- 0 - C ww wb .... 0 I'. -Z A­ SEE SITE PLAN -'A- Cz oa: .... 
z~; %LIQUID LIMIT 0 .. A.)o A-w REMARKS ... 

PLASTIC LIMIT 6 A­ ~ 
:. .. !~ .. zo A.au 501 L DESCRIPT ION c .. w-' ....0 Cl)1I) UCl) CI) A.~ 0 

[X 
FILL

[X - ­
- clay 

~ - medium density 
1 - dry to 1.5 m I­

X - moist from 1.5 to 2.4 m 
- 500 mm 0 granite

X boulder at 150 mm depth 

2 X 2­± " SILT (ML) 

- tan 
S - saturated 3­

- layered with fine sand
'" G-lO~ 
"\ - seepage and sloughing 

upon exposure 

1\ 4 V 4­

\ V, 
V1\ CLAY (CH)

\ 5 V 5­

lm - brown 
~ V - stiff 

- trace of silt pockets P-lO pp = 59.8

V - trace of 15 mm 0 stone 
6 6 -

V 
V 

7 

V 7 -

K CLAY (CH) 

8 1\ - grey B­
- stiff 

f\ 
- trace of silt pockets 

9 f'\ ~-ll pp = 47.9 9 -( 

o 20 40 60 80 % 




PROJECT N.E.W.P.C.C. 

Underwood McLellan Ltd. CLIENT CITY OF WINNIPEG TEST 

1479 Buffalo PI. JOB No 0265-213-04-02 BORING 

Wlnni,t,. Monitobo R3T ILT 
I'Ie 

No 
Tele,hont (204) 2B4-0SeO 

~ DRILLING DATE MAY 4 1984 14~ DRILLED BY SUBTERRANEAN (WPG.) LTD. 
0 20 40 60 .80% - ~I -• w .... ..J SURFACE ELEVATION 232.02 m 0 

z_ .... 
021 

.. 
i Ii: z i~ MISt.TESTS -

IE !ii: .. 
MOISTURE CONTENT- 0 

0 CO-ORDINATES Ii- IE ww wo c~, t -Z 0. ..Jo. IEz :r:
LIOUID LIMIT 0 ... 

..J 
0.,.. o.w ~w; REMARKS ~ 

6 0. .... !~ CZO A­
PLASTIC LIMIT w ~ SOIL DESCRIPT ION c ... w'" &AI 

Q .,,16) U(I) ." o.~ 0 

'\ 

'" 10 

'" 
10 

1'\ 
11 1'\ 11 

~ CLAY (CH) 

~12 - grey 
:;-11 12 

- becoming firm with pp = 36.0 

~ depth 
- trace of till 

~ 
inclusions increasing 

13 with depth 13 

'\ 

14 '" 14 

"" ~ 
15 15 

~ 
. 

1'\ 
16 
~ 

16 

1'\ G-11' pp = 23.8 

17 

'" 
17 

i '"18 '" CLAY/TILL TRANSITION 18 
- soft 

j I ~ - wet 
~20 40 60 80% 0 



--

PROJECT R.E.W.P.C.C. 
TEST 

CLIENT CITY OF WINNIPEGUnderwood McLellan Ltd. 
BORINGJOB No. 0265-213-04-021479 a"ffolo PI. 


Winni,.,. Monitobo R,T IL7 
 No 
h!

T,I,phon, (204) 284 - 0$80 DRILLING DATE MAY 4. 1984{!;iJ;U 14;
CJtLC'.l DRILLED BY SUBTERRANEAN (WPG.) LTD. 

....0 20 40 60 80% .. -.. .. • z_ ..'" SURFACE 232.02 m •.. ~I..J ELEVATION 0.. z c2' MISC. TESTS ii: iz It~~E 0 eCO-ORDINATES.. ....0"'~ EocMOISTURE CONTENT- 0 cO cc....- -..J .. "'''' z :r..z.. ,..
~LIQUID LIMIT 0 ztiC I ­REMARKS..J :Ii'":Ii ...... ..zo a­

~", ...PLASTIC LIMIT 6 o~ wSOIL DESCRIPT ION :.., U.,c fi fit a-e 0 '" 

19 
TILL 

- silty 
- upper 0.6 m saturated 

20 

19 

~O- becoming dense to very 
dense below 18.9 m. 

2121 

2222 

23 23­
End of borehole at 23.0 m 
on probable limestone 
bedrock (auger refusal). 

24 24NOTES: 

- Upper 4.5 m sleeved. 

- Extensive seepage and 
sloughing from upper 

2525 0.6 m of till matrix. 

o 20 40 60 80% 




PROJECT N.E.W.P.C.C. 

Underwood McLellan Ltd. CLIENT CITY OF WINNIPEG 
TEST 

1419 8uffol0 PI. JOB No. 0265-213-04-02 BORING 
Winnipe., Monitobo R,T ILl No 
Telephone (204)> 284·0$80 tie 

15'~ DRILLING DATE MAY 4, 1984 
~ DRILLED BY SUBTERRANEAN (WPG.) LTD. 

• 0 20 40 60 80% - ;1 i! ... 231.83 m 0 z_
..I SURFACE ELEVATION 

021 
..- ii: z iz MISC. TESTS .. 

I II 
0 CO-ORDINATES 

cr ...... E
MOISTURE CONTENT- 0 - I ...... ... t; ceo t -z SEE SITE PLAN ..IlL crz ocr, :z:LlOUID LIMIT 0 ... IL,. IL.., Z :=;c REMARKS ...IL ..I a ... !:! czo 0..PLASTIC LIMIT t:l IoU S SOl L DESCRIPT ION :w ... ",'" '"0 ucn en o..! CI 

~ 
TOPSOIL (50 mm) 

- black 

~ - fiberous 

I ~ FILL 1­- ­
~ - clay 

- medium density 

K - dry to moist 

2 2­K
!X 

~ll, SILT (ML) 
3­

- tan
1\ - saturated

\ - layered with fine sand 

V 
- seepage and sloughing 

.. upon exposure 
4­1\ V\, 

V 
\ 5 V 5­\ 

\ V 
CLAY (CH) 

- brown 

V -stiff 
- trace of silt pockets 

G-ll 5 pp = 59.8 
c 6 

V 
6­

V 
7 V 7 -

V 
f-

CLAY (CH)
1\

8 - grey 8­

1\ - stiff 
- trace of silt pockets 

1\ 
) 9 P-ll 9 -

o 20 40 60 80 % 




PROJECT N.E.W.P.C.C. 
TESTCITY OF WINNIPEGCLIENT 
BORING 

Underwood McLellan Ltd. 
JOB No. 0265-213-04-021479 8ulfol0 PI. 


WiftftiPt,. Moftitobo RST IL7 
 No 
T.I.phOft. (204) 284-0580 

!he 
DRILLING DATE MAY 4, 1984~ 

-
~ 15DRILLED BY SUBTERRANEAN (WPG.) LTD. ..0 20 40 60 .8PX z_ to..~I••.. '"~ SURFACE ELEVATION 231.83 m 0 ..02.Z MISC. TESTS toII. i%i Eetc:- e 0 CO-ORDI NATES ce,", Eo"' ....MOISTURE CONTENT- 0 -e"~o.% A. z 0 ..... %"'''' A.,.. o..... ....LIOUIO LIMIT 0 REMARKSZ"'o::.I .... ::.I'" A. 

a 
A. 

fl 
C Z."c o~ wPLASTIC LIMIT 6 '" 

~ 

SOIL OESCRIPT ION .... "'.«1)101) «I) 0._U«I) 0 

"'­
1010 "'­

"'­
"'- 1111 

'\ 
pp = 36.0 

( 
G-11 17"'­ 1212 CLAY (CH)"'- - grey 

- becoming firm with"'- depth 

~ 
 - trace of silt pockets 
 l313 "'­
"'­

- trace of till 
inclusions increasing 
with depth

I 

1414 

"IE "­
15­15 G-ll pp = 36.0"­

I 

"­I 1616 

H­
I 

I 
 ''"'' 

"­ 17I 17
I "­

CLAY/TILL TRANSITION 
I - softI 1818 - wetII 

0 20 40 60 80 % 



--

--

0 

PROJECT N.E.W.P.C.C. 
TEST 

CLIENT CITY OF WINNIPEGUnderwood Mclellan ltd. 
BORINGJOB No 0265-213-04-021479 Billfolo PI. 

Winnipe9. Monitobo R3T IL7 
Telephone (204, 2B4-05BO 

20 40 60 80% 

MOISTURE CONTENT- 0 
LIOUID LIMIT 0 
PLASTIC LIMIT ~ 0 

No 
lie 

DRILLING DATE MAY 4 1984~ 15: 
DRILLED BY SUBTERRANEAN (WPG.) LTD. 

-•.. .. 
~ 

-III ~I..I SURFACE ELEVATION 231.83 m 0 ~iz Q­;: i:.: C=tII!0 III~! CO-ORDINATES III..,C cctCO-'A.A.:.: Q~;A. Z
Q.,.. ZIII~ 21112~ czoQ. g OC.... SOIL DESCRIPTION ~ .... '":.., uc,; en Q. ~0 en 

i I 
TILL/ 

I 1919 - silty ~-ll 
- boulder at 17.7 m 
- upper 0.8 m saturated ~-12 )( 
- becoming dense to veryi 

dense below 18.5 m 
20 ~O 

End of borehole at 20.4 m on 
very dense till (auger

21 i 21refusal). 

22.22 

23 23. 
NOTES: 

- Upper 4.5 m sleeved. 

- Seepage and sloughing
24 24­from upper 0.8 m of till 

matrix. 

2525 

.... -.... MISC. TESTS 
li

E­ -::r 
~REMARKS 
Q. 
1.1.1 
0 

o 20 40 60 80% 




PROJECT N.E.W.P.C.C. 
Underwood McLellan Ltd. CLIENT CITY OF WINNIPEG 

TEST 

' ..79 8&1ffolo PI. JOB No. 0265-213-04-02 BORING 
Wi""ip.g. M,,,itob, R!T 'LT No 
T.,.pho". (ZO'" 2...·0$10 I'te 

16~ DRILLING DATE MAY 4 1984 
~ DRILLED BY SUBTERRANEAN (WPG.) LTD. 

0 20 40 60 80% - ~I -;! '" SURFACE ELEVATION 232.17 m i 
z_ ..-' o !!. .. 

i ii: i:lt MISC. TESTS .... 
MOISTURE CONTENT-O 

0 CO-ORDINATES ",I­ C =: t 
E- f "'''' c ­ ........ -

0 :z: SEE SITE PLAN -'0.. o..Z 01-; :z:LIQUID LIMIT I­ oJ 
0..,.. 

!~ 
Z&II REMARKS I­0.. 21­ .. zo A­PLASTIC LIMIT A '" (5 SOIL DESCRIPTION ='" 
1-&11"" &II0 II) UII) II) 0.. ~ 0 

~ 
TOPSOIL (50 mm) 

- black 

b< - fiberous 

I X I­XFILL 

K - clay 
- medium density 

2 [X -dry 2­

K 
! ~ 3­

~ . 
( 

SILT (ML) (;-12 

.. - tan 
4­- saturated 

V - seepage and sloughing 
upon exposure 

/ CLAY (CH), 
5­5 

/ 
- brown 
- stiff 
- trace of silt pockets

/ G-12P 71. 7 6 -6 pp = 
/ 
/ 

7 V 7 -

V t- Standpipe 

~ 
Tip E1ev. 

a 8­

1\ CLAY (CH) 

1\ 
- grey 
- stiff 

~-12 71. 7 
9 - trace of silt pockets pp = 

9 -~ I\. 
o 20 40 60 80 % 




PROJECT N.E.W.P.C.C. 

Underwood McLellan Ltd. CLIENT CITY OF WINNIPEG TEST 

1479 8""010 PI. JOB No. 0265-213-04-02 BORING 

Wiftftip.O. Moftitobo RST IL7 No 
T.I.ptIo", (204) 284-0$80 

~ 

16~ DRILLING DATE HAY 4 1984 
~ DRILLED BY SUBTERRANEAN (WPG.) LTD • 

0 20 40 60 • 8P~ - ..,1 -• .., 
232.17 m 

.,... -I SURFACE ELEVATION 0 z_ .... >­ ae· 
~- ~ Z i% MISC. TESTS -I .. 

a CO-ORDINATES 
c ...... E 

MOISTURE CONTENT- 0 - c ..,.., ..,t; ....0 6­ -­% Q. -IQ. Cz oc..... 
%

LIOUID LIMIT 0 t­ -I 
ca.> ca..., ztiC REMARKS .... ca. :It ­ :lc .. zo ca.

PLASTIC LIMIT 6 au 6 SOIL DESCRIPTION .. at- t-..,"" w a II) .".., U." ." ca. ~ a 

f\ 
10 f\ -­ 10 

1\ 
1\ 

11 

1\ 
11 

1\ 
12 CLAY (CH) 12

1\ :;-12 pp - 23.8 
- grey 

'\ - becoming firm with 
depth 

13 1\ 
- trace of silt pockets 13 
- trace of till 

Ii 1\ inclusions increasing 
with depth 

14 1\ 14 

1\ ~12 
-

pp = 11.9 
~ <. 

1515 f\ 
f\ -

16 f\ 16 

~ 
17 ~ 17 

~ G-l~ ~ r, 

~V 118 CLAY/TILL TRANSITION 18 
V - very soft 

V ~ - very wet 
0 20 40 
 60 80 % 
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PROJECT H.E.W.P.C.C. TEST 
CLIENT CITY OF WINNIPEG 

BORING 
Underwood McLellan Ltd. 

JOB No. 0265-213-04-021479 8uffolo PI. 

WinnipeG. Monitobo R3T 1L.7 
 No 

!he
Telephone (204) 284-0'80 DRILLING DATE MAY 4, 1984tt.lUlU 

II'Q.C) DRILLED BY SUBTERRANEAN (WPG.) LTD. ~6 
0 20 40 60 80% -.. W -......z_

j 	 232.17 m..-• ~ISURFACE ELEVATION 0 .....I	-
z;;: MISC. TESTS02'iz E•0 cr: =:w~CO·ORDINATES ww EoMOISTURE CONT[NT- 0 .. cr:'.0 -jQ.Q. %Z O~IQ.zQ.)­ w P­L.IQUID LIMIT 0 ~ REMARKSj :II~ :II :Wo Q..Q. o· ww ~W,PL.ASTIC L.IMIT O is SOIL. DESCRIPT ION

CI') urn In Q..0 0:'" 
V 

/' G-12~ 
~ 19TILL19 

~-12- silty 
D - boulders at 18.8 and 

20.7 	m 
20- upper 0.5 m saturated 

- becoming dense to very 
- Standpipe 

20 

dense below 18.9 m 

• 

Tip Elev. 


2121 

End of borehole at 21.3 m on 
probable boulders (auger 
refusal). 2222 

NOTES: 

- Upper 4.5 m sleeved. 
23 23- Extensive seepage and 

sloughing from upper 
0.5 ~ of till matrix. 

- two standpipes installed 
24 24with tip elevations at 

7.6 m (Clay) and 20.4 m 
...... (Till) •n-

2525 

o 20 40 60 80% 
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