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‘ 1.0 INTRODUCTION

This report provides the results of grains size and
geotechnical analysis on 12 samples from Port Burwell.

~ 2.0 PROCEDURES

Two procedures were used for particle size analysis:
(1) The Sieve and Short Pipette Method, which provides gravel, sand,
silt and clay percentages was used to analyse 9 samples.
Briefly, the procedure consists of:
1. Splitting the sample to 20 g.
2. Sieving the split at -1 PHI (2.00 mm).
3. Dispersing the sample in 50 ml of Calgon solution (50 g/%)
and mixing it for 15 minutes. ‘
4, Recovering two pipette aliquots of 256 ml for sand,silt and
clay percentages.
5. Processing the results with SIZDIST: a FORTRAN IV computer
‘ program (Sandilands and Duncan, 1980).

(2) The Sieve and Sedigraph Method which provides sand, silt and clay
percentages was used to analyse three samples.

Briefly the procedure consists of:

1. Splitting the sample to 2g.

2. Removing particles large enough to block Sedigraph Suction
Tube (0.088 mm).

3. Dispersing sample in a Calgon suspension.

Automatic analysis with the Sedigraph.

5. Processing the results with SIZDIST: a FORTRAN IV computer
program (Sandilands and Duncan, 1980). |
Geotechnical analyses performed on the samples were:

. Moisture content. ‘
2. Atterberg limits (Lambe, T.W., 1951). -



3.0 - RESULTS

Appendix 2 lists the size analysis for each sample.
(1) For the Sieve and Short Pipette Method, the output consists of:
1. Percent gravel, sand, silt and clay. ‘
~ 2. Ratios used to plot Folk's Ternary Classification.
3. Shepard (1954) and Folk (1974) Ternary Classification.

(2) For the Sieve and Sedigraph Method, the output consists of:

1. A histogram of the frequency distribution.

2. The percentage and cumulative percentages of the material
occurring within each 1/2 PHI unit.

3. Moment measure (Krumbein & Pettijohn, 1938) and graphic (Folk_and

Ward, 1957) statistics.

Percentiles.

Percent gravel, sand, silt and clay.

Ratios used to plot Folk's Ternary Classification.

Shepard (1954) and Folk (1974) Ternary. Classifications.

~N Oy O o

Appendix 3 lists the results of the moisture content and the
Atterberg limits.
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PHI CONVERSION

The results of samples analysed in the Sedimentology Lab are
presented using the PHI scale (Krumbein, 1934). The conversion from
this PHI equation, ¢ = -10g,E (where £ is the diameter in millimeters)

“to the Wentworth scale is listed below.

PHI (¢) |

Millimeters

Microns Wentworth Size Class

-5.0 32
-4.5 24
-4.0 16 Pebble (-2 to -6¢)
-3.5 12

- -3.0 8
-2.5 6
-2.0 4

' -1.5 2.83 Granule
"II’ -1.0 2.00

-0.5 1.41 Very coarse sand
0.0 1.00 — S
0.5 0.71 Coarse sand
1.0 0.51 500 ,

1.5 0.35 350 Medium sand

2.0 0.25 250
2.5 0.177 177 Fine sand
3.0 0.125 125
3.5 0.088 88 - Very fine sand
4.0 0.0625 62.5 et :
8.0 0.0039 3.9 Silt ¢+ Clay+
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p.O. Box 938, Thornhill _ | Keith Ph il pOt'[

Ontario, Canada L3T 4A5
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A & 399
CONFIDENTIAL

By hand to accoripany samples.

February 5, 1983

Dr. T. M. Dick,

Head,

Hydraulics Division

National Water Research Institute
Canada Centre for Inland Waters
P. 0. Box 5050 '
Burlington, Ontario

L7R 4A6

Dear Milne,
‘ Re: Port Burwell Study. Soil Sample Analysis.

As requested,via Ron Seawright, we are providing herewith a description
of the soil tests proposed. They are to be made using remaining parts of
the nearshore bottom ti1l samples which have already been tested for
erodibility in a water tunnel flume at Queen's University Coastal Engi-
neering Laboratory. I am also taking the opportunity to outline another
matter on which the adviée and assistance of your staff would also be
aelpful. '

First with respect to the tests now proposed:

3

1. A total of twelve till samples, each 24"x6"x¥, were cut from the
nearshore bottom at the locations indicated on the attached plan.
They are samples numbered 8, 9, 11, 12, 13, 15, 16, 17, 18, 20, 21.
Each sample is being subjected to erosion testing for six hours.
At the conclusion of the test a portion of the sample approximately
6"x6" is cut off and submitted for analysis. Two samples accompany
this le:ter, numbered 11 and 17, the remainder will be available in
one week. :

2. The tests redﬁired:

a. Particle size analysis to define the clay and silt fractiohs, the
sand sizes at 0.5 phi increments and any coarser fractions as appro-
priate.

‘ page 2. . . .
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CONFIDENTIAL
T. M. Dick, February 5, 1983 page 2

b. Moisture contents.
c. Preconsolidation pressure tests (if poSsib]e).

The question which I would like to introduce concerns the possibility
that the coarser sediment particles from the bluff and nearshore might

be subject to significant abrasion after release from the matrix of the
bluff or nearshore bottom till by erosion. A careful determination and
comparison of thecombined grain size distribution of the eroded bluff and
bottom ti11 from the contributing part of the shore with the averaged
distribution of the harbour deposit at Port Burwell shows a systematic and
progressively increasing deficit of fractions coarser than 2 phi in the
harbour deposit compared to the updrift shore. Of the several factors
that might be responsible for this result the most interesting, from

the point of view of the case, is that larger sediment particle sizes are
worn down by abrasion or broken into smaller fragments by impact. We

are getting some mineralogical data from Dr. Dreimanis and are conducting
a Titerature study on particle abrasion. The question is: can anyth1ng
more be done? For example, would the amount of agitation involved in
standard geotechnical sample preparation and sieve analysis compared to
your freeze dry1ng and settling column technique provide any information?
Better still, is there any simple way of testing sediment samples for
abrasion? Comments of members of your staff would be welcome.

Yours sincerely,

KEITH PHILPOTT CONSULTING LIMITED -

K. L. Philpott, P.Eng.

Enclosure.
R. Seawright
T.L. James
T.0. Kolberg
J.W. Kamphuis

g4

Keith Philpott Consulting Limited
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APPENDIX 2
SIZDIST OUTPUT
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APPENDIX 3
GEOTECHNICAL RESULTS
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T, ET SOIL +7
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19,3652 13,6504
LICUIC LIMIT 30,9262
PLEASTIC LIMIT 19.50938
NATORAL WATFR CONTENT 23,2044 N
o LIQUIDZYY IND:-X «33154d
PLASTICITY INDZX 1i.u41€4
£




POXT BUFAZ

Fi =3 &
LIQUIOD LIMIT NDETERMINATION

: NUMBZR OF BLOW
8 21 So
_WT.OF WET SOIL ¢TRKE
T NT.OF OkY SOIL + TYAXE
83.68657 12,4787 it.1765%
WT.0F HWATER ,
2. 6406 3.,1661 3.3529
TARE WT,
1,3323 1.3839 1,3835
WT.0F DY _SOIL .
. 8.&73# 11,0368 12,7333
AicR GONTZNTZ
3¢.163h 8.,53€8 26.152¢

PLASTIC LI

MIT DETERMINATION

WT.OF WET SOIL + TAR:

By A7 L5 7.2985
WIl. OF ORY S0IL + TAFE
7.%354 7.2935
WT.DF WATEZR
7891 L .5/.21
T F= WTo
1,283 1,3897
WTI.0F DXRY SOIL
. . €.58172 5.,36587
= — WATZR CONT=ZNT 4
87912 15,1712
LICUID LIMIT 30,2841
PLASTIC LIMIT 10.¢e511
NATURAL WATER COMTIENT 21,4760
. LIQUICITY INUeX ¢54aplil
PLASTICITY INDEX 19,303

#Hn o,




PORT 3UrkzLL =1¢

LICLIO LTH4I7 DETZRMILA&TIDN
NUMBZR QF BLOCHW
43 - 67
WT.OF WET SQIL +7ERg
_ _lg.987¢C 23,7 15,37 o>
' - WT. OF GRY §OIL ra TR
15,2048 i6,8-89 13,324
WT.0F WATER
3.,7831 3.,8987 2.9757
. TARZ KT.
1. 383 10389 10 3591
WT.0F DRY SOIL
_ . : 13, ﬁiﬁ‘ 15,4249 14,632
' _ _ : WATER CONTONTY.

PLASTIC LIMIT DSTZRMINATICHN
wT.OF WET SOIL + TARE

8,727 19,5749 . -
NT. CF DY SCIL + TAEL
7.6071 19,5749
WT.0F WATER
1,12C86 l.416¢
Act WT,
1,3822 1.3892
'T.0F DRY SCIL
f,2130 77,7691
WATZR CONTZINT ¥
18,0193 13,2338
LICUID LIMIT 2€.7LE7
PLASTIC LIMIT 18.1i25¢
NATU=AL WATES CONTJENT 21,1783
LIGUICZITY INDZX S5&5ZLE
I PLASTICITY INDEX £.622¢2
£
=




PORT BUZWZLL =13 —
‘ LIQUID LIMIT DETERMINATION
NUM3BZR QF BLOW
42

6 ] . 33
WT.UOF WET S0It ¢7TAKL
e - 19, 384° 17 a5f 8 1€ ,BS(2
‘ WT.OF DRY SOIL + 7AFE
. T.0F WATER .
u.lDD Lo Ses2ar 3ec2r2
1, 3921 1,3953 1.39¢5
.0F DRY SOIL .
N : 13.392 13,1308 11 .4666
: WEATER CONT-NTY N
29,5163 26,1195  26.4302

PLASTIC LIMIT DETEXIMINATICN
WT.0F WET SO;L + TAR:Z

10,701 J.
Wi OIL ¢ (AKE
9o~1k5 10, 7667
WT.0F NATEP
1.3865 1,5722
TARE WT,.
1.332¢9 1.3882
WT.OF DRY SQItL
el BRE
Te NTENT %
17.502=» gg.lgﬂ
LIQUIC LIMIT 27o31§b
PLLSTIC LIMIT 18.€¢15
- NATUFA| WATES CONTENT 22,6043
CICUITITY IND-X oLi4i3bi
PLASTICITY INDSX 8.4S522

#lm .
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PORT BURWILL =15 _
' LICUID LIMIT DETERMINATION
NUMBER CF 3L{wx -

' 7 13 , X
WT.0F WET SOI. + LEE
- : 21,3286 1R2,3-24 2 abiadd
WT.O0F CRY _S0TL ¢ TaRZ
1e.056¢ 14.326° 17 .4 31¢
WT.OF WATE® N
5.2664_ _ 442569 ,Llu22
Ta;t KT.
1,3876 1,3901 1,339
WT.0F DRY SOIL
= le,p€665 12,93A4 AfF,.04
WATZR CONTENT Y

FLASTIC LIMIT DZTZ=IMINATICHK

WT.CF WET SOIL ¢ TEARZ
o 77538 Ra55-6
- WT. CF DRY SGCIu ¢ TAKE
6.7652 8,5546
WT.0F WATER
« 90935 1,227
TAZE ¥T,.
10394 1.3939
WT.0F DRY SOIL
) 5. 3713 £.,939
WATIR CONTENT %
18.%936F 20,5708
LIQUID LIMIT 33,0042
PLASTIC LIMIT 19,8338 ,
NATURAL WAT-R CONTENY 25,7482
) LIGUICITY IND=X JLE13547
PLESTICITY INSEX 13.47°08
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PORT BURWILL =12
LIQUID LITT Y572 %IRATION
.NUKBFCZOF BLOwW

;i 2T 301t 3are
OF W 0 T
. TRELY 130%" 11,9567
il o - WT.0F DVY SOLL + TAa~:
, 15,358 13,3593  9.5137
WT.O0F WATER
406812 3,769 2,442
TARE WT.
1.39¢8 1,3837 1, 3891
WT.OF DRY SOIL
= 13.9 11,9712 8,12up
WATER CONT=-N_ % N
33.533 3i,ui88  20.0692

"PLASTIC LIMIT DETERMINATION

. WT.0F WST SOIL ¢ TARE
800652 10,4685
Wile UF DRY SOIL + TAr:z
Ee 8581 13,4685
WT.OF WATER
1.2071 1.7147
TAZE WT, .
1.,3937 1,3939
WT.CF DRY SOIL
S.Leuq 7.3533
zk COMNI=NI %
22. a9c= 23,2879
LIGUID LIMIT 33,u4le€8
PLASTIC LIMIT 22.€64L1
NATURAL WATER CONTENT 25.28%
y LIGQIDITY INDEX o24LZ1i83
PLASTICITY INDEX 10.7127

LI




o FORT BUSWILL =20
LIQUID LIMIT JETERMINLTION
NUMBZR_OF BLOW
ie WT.0F ZST l‘%
1« OF W > +7 k:
o i 16,0625 1,@2%1' 20.2 412
WT.OF DRY_SOIL + TAR:
13, 124t 13,2099  1£.3337
4T.0F WATER
Lo879 ~ 4,3858 449375
TARE WT.
1.39907 1.3924 1,3018
WI.OF DRY SOIL ,
11, 7333 _ 11,8175 13.911¢
= WATZR CONTENTYZ
41.3¢8: 37,1128  35.49312

PLASTIC LIMIT DETE?HINATION
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PUEYT AT AcLl 221 e

S LIQUIC LIMIT CETERMILATION

NULBTE OF BLOW
24 : L2 &1
‘ WT.0F WTT SOIL #7ARS
_ 14,0231 12,1283 1e,338L¢
' WY, OF LY SOLU + TART
' 10,8408 iu,3072 12.0€63
WTe JF HATL-;F;
3.19%4 443216 2,313
TATT WT. .
1. 334 1.39C% 1.,39¢8
wT.OF DRY SOIL
. = Seblbbh 13,4163 1C.675¢
i V WET -~ CCHTENTZ )
33,772 - 32,2104 31,0461
PLASTIC LIMIT DETZRMINATION
Wi.0F WZT SOIL ¢+ TARS®
8,F751 13, 2296
Wl. CF ORY SCIL ¢ JTAFE
73585 19,2295
WT.0F WATER
1.3066 1,¢€123
TAFSE WT,
1.3311 1.396
WY.0F CRY_SOIL
= 50977“ 7.22“8
Whi-~ CONI=NT 7%
21.85¢ 22,3355
LICUID LIMIT 36,7€c25
PLASTIC LIMIT 22,0972 _
) NATU-AL MWATER CONTENT 28,2¢3
LIQUICITY INDEX o4clAatl?
FLASTICZITY INDEX 14,6853

CHy




e —PUKT BURWELL =22
LIGLUID LIMIT DETERMINAT.ON Qfﬂ"“
NUMBER OF 8L0w

14 (A X4
WT.OF WET SOIL ¢TAFE
: 16,3443 14,2143 1e.439¢S .
—- WT.OF ORY _SOiC ¥ 1Ak
‘ 12.5214 11,25 12,2332
: WT.0F WATES '
3.7229 2.9549 3,2067
TAE WT,
1,394 1,392s5 1,3913
AT.OF DRY SOIL
11.2274 9. 8675 11.841c
= = WOeizFP CONT=NTZ
33,:59: 29,9458 27.0792
PLASTIC LIMIT DZTZSMINATION
WI.OF WET SOIL ¢ TARE
10,56 3% 6.3537
: Wis UF ORY SCIC + T&RE
8,931 6,3587
_WT.OF WATER
1.6328 «798%
TAFE WT..
1,3885 1,388
WT.OF DRY SOIL
745425 4,1721
WA -] TUNTENT 7
2i.648 19,1514
LICUID LIMIT 25,2931
PLASTIC LIMIT 20.3c47
NATURLAL WATER CONTENT 25,1284
LIQULILLTY 1NU:_)§ ooallLE
FLASTICITY INGCSX 14,8983




