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INTRODUCTION 

This report provides the results of grains size_ and 

geotechnical analysis on 12 samples from Port Burwell. 

(1) 

(2) 

1. 

2. 

PROCEDURES 

Two procedures were used for particle size analysis: 
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:

A 

1. Splitting the sample to 20 g. 

2. Sieving the split at -1 PHI (2.00 mn). 
3. Dispersing the sample in 50 ml of Calgon solution (50 g/2) 

and mixing it for 15 minutes.
A 

4. Recovering two pipette aliquots of 25 ml for sand,silt and 

clay percentages. 
5.~ Processing the results with SIZDIST: a FORTRAN IV computer 

program (Sandilands and Duncan, 1980). 

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.
4 

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

3. Dispersing sample in a Calgon suspension; 
4. 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. "

5 

Atterberg limits (Lambe, T.N., 1951). .
£-



=2 

- 3 - 

3.0 
Z 

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.
E 

Ratios used to plot Folk's Ternary Classification. 
Shepard (1954) and Folk (1974) Ternary Classification. 3. 

(2). 
1.

2 

For the Sieve and Sedigraph Method, the output consists of: 
A histogram of the frequency distribution. 

. The percentage and cumulative percentages of the material 
occurring within each 1/2 PHI unit. 
Moment measure (Krumbein & Pettijohn, 1938) and graphic (Folk and 

ward, 1957) statistics. 
Percentiles. 

3. 

\lO\U'l-P 

Percent gravel, sand, silt and clay. 
Ratios used to plot Folk's Ternary Classification. 
Shepard (1954) and Folk (1974) Ternary.Classifications. 

. 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, ¢ 2 —l0Qg§ (where E is the diameter in millimeters) 
‘to the Hentworth scale is listed below. 

—._;—; — —_; 1 : %3:;¢r_j _'; —_— 7-; ~—~~-41:1: :;; : —;-;—_: 1:: 2: 5- 5;: ;=;==~====»< :14: 

PHI (¢) 
5 Millimeters Microns Hentworth Size Class 

-n:<;<_¢-_.¢._;;:;::¢:;,:,,~<—~:**~;~—:—¢~;;:::;; ~ — — * ~*_—“—’—:<-1*~::;:;—»-*:*:; 

-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:~<;=;:: _:¢;._ 

-1.5 2.83 Granule 
-1.0 2.00 ;:2..=:;::§._...~-._ 
-0.5 1.41 

I 

Very coarse sand 
0.0 1.00 »----------- 
0.5 0.71 Coarse sand 

1.0 0.51 500, ;:==:e,::<<: ~: 

1.5 - 0.35 350 Medium sand 
2.0 0.25 250 <~---<=::<:.~- 4-2 

2.5 0.177 177 Fine sand 
3.0 0.125 125 :i:e<::::=1=:¢=*<:_- 
3.5 0.088 88 »Very fine sand 
4.0 0.0625 62.5 ;;¢<¢<Ae.~~4===~<;_._ 
a.o 0.0039 3.9 $11: + Clay+ 
;;>cr:~~;: :1’i‘:;::t':::..::(_i_':q$¢_;:::*te@.:3-t’*::*4?:‘_::‘____i::;:t_ "
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" By hand to accompany samples. _ 

February 5, 1983 

Dr. T. M. Dick, 
Head, 
Hydraulics Division 
National Water Research Institute 
Canada Centre for Inland Waters 
P. Q. Box 5050

' 

Burlington, Ontario 
L7R 4A6 

Dear Milne,
’ 

' Re: ,Po,r;t 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 till 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 
helpful. .

‘ 

First with respect to the tests now proposed: 
.3 

1. A total of twelve till samples, each 24"x6"X4£, 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 letter, numbered 11 and 17, the remainder will be available in 
one wee .

» 

2. The tests required: 
a. Particle size analysis to define the clay and silt fractions, the 

sand sizes at 0.5 phi increments and any coarser fr§§tions as appro- 
priate. D page 2. . . 
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b. Moisture contents. 

c. Preconsolidation pressure tests (if possible). 

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 thecomned grain size distribution of the eroded bluff and 
bottom till 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 literature study on particle abrasion. The question is:_can anything 
more be done? For example, would the amount of agitation involved in 
standard geotechnical sample preparation and sieve analysis compared to 
your freeze drying and settling column technique provide any infonmation? 
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 " 

v/ 

K. L.~PhllPOtt, P.EflQ. 

Enclosure. 
Seawright 

James 
v_ Kolberg 

. Kamphuis
_ 

L--I-070 

£@|— n

0 

+ .Q 

Keith Philpott_ Consulting Limited 

1’,



?/I/

V 

v_ 

T‘ 

-1;» 

_)p 

fig 

_‘_v_

_ 

F! 

__

_ 

US$00“ 

:20 

U_£.“_~__mh:m__“m 

_v__m_MS_“3m 

w£_n______mm 

“O 

$2 

E_°_H3°._ 

_ 
gm

4 
_8__B 

_n______ 

N 

$5 

ME 

B15 

fig

_ 

_§g /

\ 

N‘

E

Z

‘ 

_ 

_

I

_ 

v 

/
_ 

_

' 

/\ 

/I_ 
_

) 

_ 

/’ 

25

_

Z

I 

/

_ 

/ 

_L‘!1bm___~_ 

V\_\_\ 

/F 

k 
_% 

§_____m___ 

_ 

\%JV7 

/__/

_ 

_

’

_

E

_

m 

/,

_ 

_§g 

____ 

9 

n

O 

/ 

J9

Q

_ 

2 

256$

_ 

'.

'

G 

_______‘

_ 

_

_ 

__ % 

Q 

/I 

/
_

_ 

_ 

g__:_8*s 

/ 
_ 

_w

_ 

8 

C_ 

go 

VP;

_ 

mam 

mg: 

_ 

//’

_ 

IH_ 

'/

_ 

Qj_wé 

¥*“§

/ 
b 

4

_ 

J5 
am“

’ 

4\ 

2
Z 

_

Q

_ 
Q 
mm 

.-

W 

_
_ 

03 

0/£1

W

I 

__
I 

__

_

AP 

aw‘ 

_/

Qi 
E2 i 

I 

_
_ 

i 
____=_g;3 

// 

,_"__i___“ 

__/I

_ 

__ 

_

_

_ 

Pm 

9"‘

_ 

H)

: 

_ 

2%

© 

n 

L_ 

___’ 

__ 

2flwu_

_ 

/'_ 

/_

.

g 

_

E 

A 
f/ 

/' 

Z
M 

wk

I 

_ 

_w_’_m._ 

. 

\ 

6 

O 
’__

_ 

\__,‘_"£_§m,_£_ 

/ 

I/ 

__ 

_/ 

__ 

_l|JHL_ 

a 

‘A 

D_ 

wfi 

%____H_ 

wtw 

’/

_ 

_

I 

0_(___v_¢~_W_*_ 

flu 
hm
_ 

‘Mn 

_M_mmmq 

62:‘ 

%_Q_"_u_4M 

I__J__“____&__'____

3

' 

L“ 
_

_

Z

’ 

N 

J_____

W 
la 

_'_._A

u 

3”" 

w_ 

:__m___;> 

/__ 

N_(‘

_ 

Tl!‘ 

> 

T
f 

gin 

_€&/ 

/1,

_

>

_

4 

_r 

\S_UU*‘

Q

D 

Sm 

702 

‘$6 

l 

>%U 

SEM6



_

9 

fi_EE3°.__ 

_v__g’°___ 

_W_ 

cozuom 

820 

u_£fi_m%E_u__“m

_ 

TN 

_w__"_ 

_ 

r 

‘___ 

___

? 

E 
O1

Ww 

_

)

I

9 

‘E5 

Egg 

5“; 

EOE 

“Q2455 

_

_ 

_>

F 

£2 

£55‘?

> 

3:8!

O 

_____€__a_

_ 

I’ 

5° 

Y3 

EH

_ 

BBi 
ism 

gg 

O88“? 

“Q8” 

_m§_£ 

V_n_;____92SQ__ 

fzgsmw 

$85 
__ 

End 

287:“ 

R9 

_ 

4_ 

fin

4 

+3“

w 

3*

W 
‘t

0 

7

W

W 

lj 

._‘___

I

E 
fa 

wee 

’gfl“m%_hw 

E}

V 

% 
9% 

_ 

_ 

_~__ 

’__

H 

_

Q 

it 

£1

_ 

_

8y

8

_ 

_

_ 

_

8 
w

_

_ 

_

_ 

'

\

_ 

_.

" 

>:_‘



mmW 
fi_E2_3°____ 

P_m_6__°%_h< 

_Em_ 

%__h__;°__ 

Bozo 

_N 

___O_“uom 

N_AN 

“ME 

__

’

_ 

Q8 

8 

“N 

___~

8

E 

_ 

Ea 

_ 

8 

£5

n 
_

4 

%

Q 

I_

AJ 

2 

_______"A__e 

_ 
__ 

"__ 

_‘~ 

a%$__

M
_ 

__5_ 

~_8_ 

89:88“ 

_3§ 

8°8_:_8m 

_u_§t£ 

N 

zogwwmss

__

k 

‘F55 

N

_ 

> 

_.__aV 

'_

n 

i_ 

________

_ 

Era“; 

Z3 28:8

_ 

>_ 

‘:35 

0'8?

_ 

‘_8_ 

mm‘ 

,__ 

fma 

Q

_ 

_W 

_._ 

$8

_

_

_% 

1_ 

3_ 
_: 

W’ 

_/ 

g 
_

_ 

_

‘ 

=____ 

____v__ 

E<26m 

5% 

_)_oE 

UOZ(5_D

_

V 

h__ 

4 

flu" 

4 

_u__ 

Rd 

__

) 

g
' 

y 

‘.

>



: 
_\‘_

z 

&___M___;°___ 

___w__2°%_< 

Cotuvm 

m8__U 

UEn_~__m:~__“_m 

n__N 

_w_"_ 

As]: 

gig 

“ESE 

8258

_

’ 

O
8

8

’ 

J0 

mm

3

3 

__> 

W

‘ 

_ 

’ 

_

‘ 

‘Lg; 

__________a______ 

8 

ll 

w
L 

_ 
$5“ 

Vwyu 

mtg

2 
*0 

mwgm 

£2; 

_( 

GYM 

TL
m 
® 

‘_ 

“L
’ 

A

_ 

__ 

Oman?" 

_ 

N” 

_ 
<

5
4 

zlfirsm 

7%“

_ 

N“ 

j 
mm 

J4 
m_~ 

‘N 

an“

\ 

28."

_

_ 

7“

_ 

§&

l 2

5 
‘ 

_,_.°

‘

, 

N"

_ 

‘.9

_ 

pn 

_

_ 

S5 

_

_ 

‘fin 

“"7 

E 
L 

.

_ 

_

c 

i 
_

_

_ 

m_

9
> 

3 

in 

it

T i 
v_ 

W 

_________:_a__;_ 

~‘ 

_ 

_ 

___:___

3 

m_ 

E_§8§

_ 

igih

O 

___H 

_h 

_ 

____m°___>__u 

D? 

gm 

A_

n 

_

E

_ 

Owl: 

’

A 

_ 

2 

.5 

“av 

_ 

____ 

Am 

v_

‘ 
Q 
my

3 

_ 

>

‘ 

n____; 

_ 

My

3 

8 
mm

‘

5 

Wu‘ 

_ 

_ 

if 

_V 

4 

3”“ 

5%

_

_ 

V

_ 

gm

m 

,8

_ 

M65 

___________2___“m 

_

_ Z

i 

Z
_

_ 

w 
__ 

_ 

__ 

_H 

_ 

_

8 

( 

_

_

Y

_ 

M

_

‘ 

_

_ 

?_3_ 

____(_ 

BL 

g(_ 

Z(_ 

_____<_ 

EL
_

_ 

9___(_

9

_ 

O8: 

N28“ 

_§§

_ 

__

_

_

P 
mam 

“S

N

i 

if 

IE 

3% 

'

Q 
fig 

38°

’

‘

. 

___

'

’\



___%_>_;£ 

gugcao 

:_A 

C230“ 

$96 

uEn_2w_p_~__“m 

___N 

_w_h_ 

A

_ 

:5: 

Egg 

Bu; 

EOE 

N255 

‘— 

,_ 

8 

3 

8 

8__ 

i____m___ 

’___P9_ 

V

_ 
’_ 

my 

_“ 

—‘ 

fir 

_l_v__‘[/, 

__ 

I

V

M 

V 

|H“"_‘__

~ 

"TH", 

A73 

u 

I, 

Q“ 

2% 
“ 

_M_ 

_

l 

_____ 

___

_ ? 

i 
_ 

__'/%_Vv___“v 

sh

9 

gig ! 
_ 

i___m__&7 

_

_ 

/III, 

_“______F_ 

aggi 

u

E

8 

_ 

§_

V 

_ 

'11,”,

q

. 

W 
_

V 

i 
i

_ 

H 

_____ 

£6/EMMHII

_ 

i_ 

_3________w 

__§“

_ 

' 

/"F

_ 

A

_ 

gig 

_

' 

_

’

_ 

M
8 ‘ 

EO_H___nA_

3
_ 

_gg$A:_ii|_'~4 

_ 

_, 

§___W

8 

9 

__3_ 

N_3¥_> 

n_3_ 

__o__m_m_ 

Q_3_ 

_ 

_

_

A 

m‘3_ 

_°'8_

9

_

_ 

E2. 

Eazam 

am? 

EOE 

wozfimfi

_ 

Q
_ 

gg

8 

Q

3 
_h

8 

N. 

___

9 
_ 

8

3 

_

_ 

W
‘ 

__

_ 

’_9_ 

1
L 

__=_ 

‘any; 

5'3

_ 

___uh 

vo

_

I

_ 

"L

3 

i_=_!_°5_8

_

_ 

Bhgi

_W 

i

J 

V9’ 

g__H

E 

i_ 

_ 
it 

____8_:___m 

i
_ 

i 
__ 

8

_ 

Eigéza 

£_§

_ 

i 
__ 

i
F

8 

W
i 

V
I 

_?‘*

W 

M8 

‘_ 

‘J 

$8}? 

§§_ 

3528; 

___

M 

.3 

_ 

o'3_M 

__g.Hm__ 

103 

_ 

__9_3_ 

Tea 

:_L 

N__ 

__

_ 

u._LF

A 

82 

_o_8w 

3; 

_ 

__ 

8°02 

_§§ 

_ 

5% 

_r 

‘Egg

W( 

_

_

I 

3

.

r 

_“1u_

\



fl__%__>6___ 

E0353“ 

_“ 

___°_8_un 

:80 

u_P_fi_2m:~__“m 

“_N 

_m_"_

_

2 

__ 

__ 

_E___ 

E5238 

aw; 

EOE“ 

mOZ(__M_O 

‘

_

3 

8 

“Q 

"6 

8 

Om 

OM 

5

3

3 

O

_

_ 

0N 

8: 

___a 

gj.~_

1 

_

_

_

) 

I1 

gs 
_E 

9.0. 

_|8_ 

28 

$8 

88' 

“£8” 

_§§ 

808“, 

_°_8w 

_“_8~_b___

_ 

S2 

gt 

E9 

mg“? 

___

/

‘ 

>

. 

_ 

‘

‘ 

.

_

.

I 

_ 

‘_
°

A 

>

_ 

5 
‘=5 

EJ 

H%fi___€_

_ 

M_ 

3 

z_Q 

9

_ 

__8___.___m_____:33

2 

+
_

9w

I 

A 

’_ 
_

E 

|||||| 

I‘ 

hW___Mh_UH~ 

"_‘|

_ 

__ 

is 

‘"_ 

2

W 

M
8 

Tun“

>

’ 

_j 

~

_ 

B___g§’__ 

1:

6
5 

_W

m 

%A 

v_
’ 

7 

_:ki‘$§ 

_n__ 

i 
\i‘

_ 

)8

7 

N‘ 

A 

5 

2;" 

£__§_

%

m 

_ 

_ 

__

0

I

m 

la 
Ea 

m__ 

~_
A 

I‘ 

".8 

$8 

m_8_ 

98 

*8 

[9 

_ 

w8§E‘5

Q

8

\



0/'/ 

aEmC30_P 

___g°E__~> 

_w 

C038” 

$96 

U_f___8m_“gm 

w_N 

_w_"_ 

____v_v 

E32 

Em; 

EOE 

§(§A 

an 

_w_h

.

_ 

5 
‘.8 

\“"""""““"nu 

“Ill 

A

_ 

I

_ 

“\ 

y 

\\\\ 

_ 

_§g 

8 

lllllllllllllllll 

\\ 

fig 

m
_

\ 

||||||||||||||

: 

|1:llH%l_“_h__g 

aw 

§"__m8w_5§ 

)

Y 

__ 

|__||“"\\“\\\\ 

__p!h£“§%

1 

_

A

_ 

8°3_;_8w 

__~_§__£ 

M8 

“|m“|ll\

1 

_ 

_

n

M

_ 

E 

I50; 

__

g 

u. 

gm 

‘N

. 

H‘

O 

58$ 

$05 

__ 

__H 

6* 

_

9 
__§ 

N_§ 

_n_m_ 

n_<>_m_3 

___§__ 

55“ 

gig. 

23

E 

O_ 

I

_

_

2 

$4 

_Ev__ 

Egg 

Em; 

EOE 

"oz<__m_o 

__

_

_ 

U 

a 

n___ 

NF

_ 

_ 

°_h

8 

mm

8 

mm 

OF 

> 

_‘ 

_ 

nu, 

J 
H 
B’. 

u’ 

A 
_ 

_

A 

_

_ 

_ 

\_ 

agfi 

_ 

_ 

_ 

:i_|_‘|__

_ 

w__g_______m____~_ 

_ 

_______W_M_ 

%n_¥|__- 

n_ 

‘_

_ 

E 

__________n_s__ 

u 
“N 

H_»

> 

ID?-a2_!!

i 

i 
W 

E 

__‘__n___‘

q i
V 

y 
|_ 

V 

“re 

“__ 

q_\'|_ 

.h\L 

__ 

°N_ 

Q‘:

u 

2‘ 

__>_‘-‘

_ 

__=

_ 

W 
I‘ 

é

I 

8‘ 

‘I-B” 

_ 

“M 

_§§ 

E.

M 
_ 

')H# 

_\ 

7) 

11‘ 

‘I

_ 

3:3 

A 

H
_

b 

M3 

‘Mme 

oi 

9 
_2 

'q__p“_W_'h____w_____‘___ 

'

_

I 

Z

_ 

gs

N

_ 

‘ll 

‘ham’ 

_A 

V 

.7 

Ni,

9
I 

’\ 

l|\|IH

_ 

3 

_I" 

,3

\ 

____ 

H 

FEE 

_ 

._

_ 

Q; 

hf 

Q; 

2; 

“gm 

6 
'(> 

_:.§ 

N_'_ 

I

_ 

5352:‘ 

__

_ 

___g____a

_ 

__ 

N1

’ 

J“ 

ms

R 

__

/

_ 

“ 
fl 
“ 

.

.
I
I 

ll 

_V 

__ 

agaé 

La 
‘\

U

A_ 

wowM 

M\\_M_““““/W“ 

M__ 

__ 
\>

9 

H 
\\5 

___~ 

\_\ 

_

_ 

‘*5

E 

_l

_ 

3 

\\\

9 _m RMM _M

‘

'

_ 

1: 

.

7 

-_ 

____‘



_

V 

>_ 

I‘ 

_¢_ 

&r__h___3°___ 

%_E~_m_2_ 

_N 

cozuum 

$°__U 

2__fi_m_w:m£ 

~_N 

ac 

_______ 

§z§ 

5; 

:81 

2 

,

I 

QED 

8 

8 

8

U 

O09; 

"£3 

_g§

1

V

N 

zgoumlmss 

I

_

_

_ 

M_~ 

_N_~

N 

______;mgz__8 

mm; 

EOE 

m_uz(_o 

_s8n_2_ 

83¢__%34_8%‘

_

. 

__~

_ 

~ 
,_ 

_ 

“nnflm 

Jmlk 

_ 

._ 

"

E

r 

W 

l_ 

3
\ 

:/__§____

_ 

u 

_ 

I‘ 

\\v

I 

_

_ 

N 

__A_

_ 

_

_ 

N

_ 

_H

Z

_ 

________ 

ll”; 

8_ 

__

_ 

gnwfitwg 

________,!_g 

_

3 

mg 

OL 

L 
G 

_(

G 

_ 
_ 

.“ 

‘l

‘

_ 

Iv’ 

fig 

_ 

‘pg; 

_ 

‘

V 

____:RW'” 

m 

Hf

3

_

_ 

Eu“ 

501
W 

_
4 

__;_ 

_8_____%Hnh___M 

_n___ 

'_§§

A 

____°_ 

_______ 

3%

W 

“V 

u+'£__m 

m 

E‘?!

_ 

~_ 

_ 

_

_

8 

ab 

Q.“

- 

‘ 

‘F

V

E

_? 

W
1 

in 

,_____}J“i 

i
_ 

____°_________a._____‘_3 

_

‘

_ 

_ 

IEJ

a 

M 

__

_
_

m 

§8_’_£8m_u§_2 

M’ 

8 

v_ 

u 

‘IA

0 

‘ks’?

_

_ 

E 

wn__I(__<_2

(

_ 

i 
_ 

_

( 

O
n 

Pg 

"<2 

".52

_ 

86¢ 

3: 

_ 

_§O_§_ 

8_Q%_(_)__

_ 

9‘?

WWW



n_Eg3°___ 

Emimn 

J 
cozuvm 

$20 

UEfi_m__m:~__“m 

”_NA_w_"_A

D 

@_ 

q“< 

__§_;_3585m_; 

__| 

w2<§

_

_

_ 

__c____’__£v_’_

_

8 

_V___ 

_m___

8 
2 

,8 

_

8

_ 

“I 

_ 

’
_ 

> 

Kn.‘

_ 

in

_ 

,_.'_

J 

mg 
Q"

W

M 

*
_ 

{F 

__ 

_______H" 

n 

a 

Vwuw‘ 

__(

_ 

' 

__ 

_‘ 

__ 

:

A

_ 

8 
__

_ 

H
_ 

i

I 

% 

B‘

I 

~_

H 

3 

2
Z 

_HH 

__ 

) 

>_ 

‘
W 

_ 

“'9 

_

_ 

W 
on‘?

_ _

_ 

_. 

L

_ 

H_m

_

_

iZF
_ 

CL/io___n_m 

L 
mi 

_ 

m_ 
gm 

m_gW_ 

N? 
56¢

_ 

mlH 

“WW” 

_____ 

S-6 

_ 
__ 

ink

_ 

Q1 

‘E 

E 

55!; 

_

V 

7

_ 

‘ 

_V

9 

23

5 

tog 

3 
,_€ 

_ 

W 

___m._____.u: 

|“:||\

M

A 

mm 
8| 

Jdé 

_ 
.:__N,v,

\ 
“M

Q 

kg 

W 
*

E 

‘ 

7" 

89"’ 

3!-gagki

U 

__V 

0802 

%°w_m___8_8= 

M 
8“

_ 

__ 

_W

_ 

E 
5%

(

_ 

Qzogwwaos

.

_ 

"_ 

°____ 

_$_ 

;__
8

_

, 

_______ 

EgZD8_§__$ 

EOE 

8555

E
I

8 

hm 

ow

8

3 

‘$8

3P 
N.“

M%)w(WFW

'

’



Q 
‘. 

!_ 
B1 m

_
_ 

Mun 

'nm*\ 

%8'

A

M
' 

n_Em_;O___ 

_EfiF_mC__m__M_’ 

£10” 

vs 

n_Em__30___ 

___OEw__O___ 

V_m 

C0300“ 

$20 

U____n_2mV:fl__“m

_ 

m_N 

gm 

¢_(&QB* 

89__ 

ism 

_§§ 

_ 

8°00’ 

H98“ 

O_~_8~___9__ 

E5 

gg 

__N

Q 

fig’? 

\3 

tx

2 

2 

N:

_ 

O 

__ 

D

_ 

ET%_ 

W 
M
5 

T___ 

(Siva 

m_"w__n~ 

“L 

_ 

_~

8 

Q 

___8(

‘ 

__5__ 

Esau

_ 

28“ 

“U255

_ 

_ 

__

\ 

S 

Pg 

\

A 

J: 

H8 
F: 

______________ 

_

2 

Q7 

\v\~\ 

E
O 

__ 

éé 

_

_

Q 
_

_ 

_

‘ 

ma

Q 

_

> 

E£_mM 

=8

_ 

é

n 

____

9

_ 

4

_ 

1 

‘$8 

__n~_ 

‘~
_ 

‘
’ 

SEQ 

N6 

‘L 

‘ii, 

_ 

‘_

_ 

H 
‘i 

fink 

___8_:_3 

3"" 

*

1 
&_ 

\ 

_____u__°\

é

_

n 

3
_ 

__ 
_ 

£3 

7

_ 

W 

_» 

9 

§:___ 

____u_____. 

52 

_u_‘

. 

_S 

my

Q 

\

5

_ 

Ev: 

Egg 

aw; 

u
L 
mozfign 

_:

g

5

_

_ 

W 

> 

_‘ 

_‘

I 

_____u

E

g 
J_~

I

M_

_ 

8 
_ 

4_ 

T

3 

1:

3 

8'

_ 

_g§ 

8‘

‘ 

=0 

8|

c

9 

9!? 
_ 

‘u 

W_ 

_ 

w

i

_ Q:L 

_ 

5 

£3‘ 

Z: 

‘

2 

_ 

_

P

_

'

_ 

n 
cl 

'.:_

_

8 

_

V 

n_D 
Y,u 

SE5? 

558‘ 

85 

g‘§._ 

,1:3
__ 

w____ 

3%.‘- 

§§é% 

_\ 

?M 

_ 

_\ 

__U_

_ 

%

\ 

' 

__

_

Y

\

. 

_

' 

_. 

‘ 

'.

‘

\ 

. 

'

_ 

_' 

“_l__"

‘ 

oi “A F“ 

J’

_ 

___

_ 

“.

‘_ _____ 

’_ 

v9__ 

~__ 

____ 

_°_‘ 

__N__

Q E
_ 

\

_

'

_ 

?._¥W V__
_ 

38
_

9
’ W



F 

APPENDIX 2 
SIZDIST OUTPUT

7



f—""""*"\ 

r 

cw 

nw 
171C - 

-4 
441:,

m 
CBC mw 

px 
<m HF P 

l"' *~“ DlPETTE( 2) SAHFLE H7-= 91.b~36 E8 -Iib R» $.35 SAND . -1 “_;“ €*lPjTTE) Z&.hb CLAY (PlPETTE) 53.35 (J 0 

V t*fffG?APH) U,LD (5E@IG€AFH) l.C§ 
J LISAND 10-19 SILT/($ILTfCL£l) _;gLi§gQl45RAy§SAHQ/SlLT+cLAJ .44 

s snspnno -SILTY CLAY FDLK(GmS)-§éHOY nun (scsa-snuov c;Av

F 

-r
*,



;0=T au=»£LL 5° 51¥vi A _ H‘ _ 

1‘ } 

P431, (,.r=_Av§|_ £1.80 SAN1; 11-9w S-uT 
A 

(SEDIGRAPH) C.§C (S£DIGRhPH) 3.01 

Iv~-5 _ 
I n 

— 
_ (2 

.. 

r 7’ " C “' V 
i 

_ 

V’
Y 

LA . s suepnan -SILTY CLAY FOLK(GHS)-SANDY nus (SCSI-SANDY CLAY 

A. 

#0U H 
‘U 

‘UH 

U1 n 
.- -if 

-4'-C "'4

5

| 
“Q0

. (D U1 
NM 

SA!FgE '* = 
~r n Q--{O x CLAY "- -0:-A m I 

~m 
.F‘ m wc-

w O » \ 

7,.-‘. __, __._ — " >

F

Q



PQRT au¢H£L E11 SIEv€ nr ’ 
PCT; cmva C-.80 sr=:.: 2.0L. s:u' " rr -D ‘U 

l—4U_ “OI--0 

f' 

‘O 
-NT 

-0-I 

-4 
Y1

% 
(MN 

\§-v 

I .1 Z ;) ..- 
SAMPLE CLAY

\ 

*1’ fl-4 

‘.40 'U r -_

w V O 
vw 

‘L 

ow I1 

no 

5 ~_.o‘*¢ -I ...| 

(SEDIGQAPH) 3.58 (SESIGRAPHI 5.0L 

LAB SHEPAFC ~SILTY CLAY FOLK(GH§)'hUD (SCSI-HUD 
er-zgszmo 2.0;.” $_11.J.LLS1.=.I‘+'.:_|._'év» '~ ‘*Ul3L§pG._T_.LGL.:_&V‘SAl;J-/S41-l—I+CLQ-y -ii ._ A

? .



Lem In E12 ' 

_ : _= Y5 SAMPLE w1'.= 31.3.31? 
".UC 103-" _: I { 

, 5 
. 

" " 

(SEGIG°.A°"U 0.50 (SZDZGF-_.£\F‘H) 3.» 

CD 
C'\C A‘ 

'1

D
I
< 

401 
9-0 "1 

!|< 
F‘ > 

ff: 
..L» 

‘U .4 

O 
UH 

‘U 
~4f 

--1-0

i
1 

1*

N 
Hi

0 (*1 04 

QRA 1.33 SIL<T/(SILTJCLAY) 
LA£vSHE°A9.E -SILTY CLAY FOLK(GFS)-!‘U'J (SCSI-HUD 

(1_AY»(PIi=£T1£) 5?.&; .

F

%



I
- 
.1 

orr 
c1. 

CD 
OC 

11.1’! >22 <rn wt“ 
r'r‘ 

E13 ' 0.90 
cat/7 F4 SLLT (PIPETTE) 

(SEBIGRAPH) 
(Ah 

C) 

Qua

0

0 CLLY (PIP;-_ 

E0 (s£t1s= 
-1

M 

-rY/ 
SAND 1.6 

Ev’ Ahfl P1PETTE( “ SAMPLE w'.=_,g.< '-
I 

..I - _~ 

Laqllgysam. _

_ 

LAB: suzvnac -SILTY CLAY FOLK(GHE)-HUD (SCS)-4UQ 
' 1*’° STLliJ¢1Lli5LAll——35»53BfilQfiF£115Ahl/SlLTg£g;y -,,;;fl“MMM,,m_

¥

k



.,.-. 

.4 
, _ _ ._ 

‘-v»! .42 V
' 

._,_. ,.. I -4 -10 "" 
1'4

' L; E1: 
_. =; ?.cu SAuD 

Ahfl/$*l?+F 
TY CLAY FOLK '"‘

r 

4.. O ca u? 

(I! 0-1 

E‘§%L%"‘%¢‘£%=E%¥2%‘ i2.@@“Efi%’=; 
xszszcaawn» u.ae xsgszaanpnn c.n: 

3;; »¥Asi"__g=21___sLL114§1L1¢LLA1l_=$:~s2Rfi*~fi=A11@ 
,£EDSH.€.?f.~'?S -SIL 

|_ _:AX -» biz 
(GUS)-HUD (SCSI-HUD

Q 

=.¥



( 
FORT BUFHELL E16 _ 

° ' ‘?“ lN3LY5I$ 

PHI PCT. cuvrcr. 03/B2/:3
\/ 

"@050 
5.00 

_§.S0 
-6.00 

6-50 
'7.G0 

7-50 

ASSU so u '29 L'”I7 -m_m_W_ 1.75 E? ‘ F“ 
1b73 ‘ 

050 3.72 0.50 
__ _ 3-72 ~~1.99 '* 

5-75 
.3,hT “' 
5 96 

9'15 
' 15.13 9-Q3 

8&4!-an 
fill-$4-40444 

5,CU 
8¢5n 
9.90 

14044 

2b»E6 IU.9? 
3 

35.u5 
9.9 
9.93 “5'L1

4 

_ 

55.33 ’ 

lobe 103.86 

§lIl‘¥4§ll 
31;!-J34-4&4 
4+1-~nq#»l§s~1;;;4auoI4~oo4a4»4Qwaz4:u¢4¢44i# 

MEAN ST.0Ev. SKERNESS KUKTCSIS 

7- &1; 1.21 -¢6E 1.Eh _ F€TTIJOan (1938) v0M£HT m£ASu 
NGE L.‘ V» 0 PH’ '“K 

C13’! 

‘KC
1 

cnw I4 

T1 
IND-4 HZ 3+ D 

PE3 5. _ . u TU 9. 9 5 

> S PERCENT OF THE FINES ARE NOT R:§OLVEDq OBTAIN FOLK STATS. G?A3H1§£gLY 

P’ H’D 07v 082 1 2. 0 2 

PST. GQAVEL 
, 

-90 SAND 1.73 SILT (PIPETTE) 5.60 CLAY (FIPETTE) 3.51 

urlgzs : IAQ e Y H 5 1 u 1,95 =?n 7 5 
75TE1i§84# 5gT“l¥4#¥¥ g§TH4;m4¥# 

FSEUIBREPHT $3.75 (FEZIEPAPH) 65.5- 
GRAVEL+$AND 1.73 SILT/(SlLT+CLAv) 39.3kPCT.GRAv+$AND/SILT+CLAY .02 
LABELS SHEPARC -SILTY CLAY F0L<(sMS)-Mun xscs)-mus

f 

‘=.

k

‘

Q



_ __....... _. _ _.. ......__._._;_.__.___-.. __,_i 

FORT BUFHELL E17 SiDIbQAFH ANALYSIS 

mu PCT. cuvvcr. ' :2/:2/.13 

__3“<_s§¥:11uoe_£1;-_L,I-11 - ____ 

1..
' 

b.59 
5-90 
»5l5U 

.4 0 (,5 P
0 (M ’\J 

1,32 0.00 _ 1.c2 
0.00 

A ;,3Z

¥ 

6,00 
E055 
7.00 
L59 

1.81’ 
2,33 2.01 L.3h 3.02 _ 

7.36 9-E6

3 

#4 
8&4 
maw4~4¥¢+ 

6.38 
8.55 
9.00 

l¥~l§¥

3 mar M“ 25059 12:08 35455 11.08 QQQE5 

a4¢4»¢4Qbo 
#0-II-&4.II§Q§i¥ 
1+-s*444a4~

\ 

IJI I-l¥4§l'§‘I' $45§4l*Q'~§30-$b4~l¥#¥§¥¥5¥l44l?»C‘I §4~§.§§¥ 

MEAN ST.CEV- SKEKNESS KU?TOSIS 

7071'? 096 05%-5 :5 KPLU -TIIJO§_’_'=N 
FOR SIZE RANGE 4-L 

5 Of U15 ELBES A)?" 03TAl.b_£O1 ' SLAJFI.V 

- " 3 5 ‘ 
» 

‘ + := ' ' " v' =~" _; * = - 
-4 

L')4~ 

$4 \L 
(Al 

‘O0’ 

G PH; 
oJ.'4;;.\! H._A§U.E.D 

PEDTILES MEDIAN‘—“““-' an e.e1 mm 7.aa zam 7-93 
75THz+s#u¢ 8gTH+#+4~¥ Q§1H4s‘s§ 4' 

PCT. GRAVEL .99 SAND .31 SILT (PIPETTE) 5.00 CLAY (PIPETT£) 5.53 

LABELS suspnac -SILTY’ CLAY r~'0u<|sr':)-rzu-'.> ~ 

' ($65)-CLM 

xsaczcqlamir “éE;1a /cseczcaapm 73.51- 
sanvsusnmo .31 SILT/(S-ILT+CLAYI Z6-26PCT.GRAv+SAI;D/SILT+~CLAY

k

Q



¢C9T EU?dELL E18 SECIGRAPH ANfiLY3I3 

PHI Fate CUNFCT0 G3/02/53 
_; _s;;§5p u£2£R LIMIT 
L" ‘.;g 055 
’ 0 005 -005 °50 
5.00 .55 

.59 
5.50, 1.05 w“ “’i.UUv ‘ 
5,09 2.95 V 

7°00 s4a4~aa 
4,50 

C 
9595 ‘ 7.JQ '_ 8a44u44 

YQEO V 16.55 - ,'
_ 11.“q s#44s4444us 

OQ ,flP1;5.g.E4aaa _ 

2.00 
' ‘ 3a.cs #4-#l#4-$81 

n.s0 u?,c3
“ 

‘ icngg ‘ ax-4§a|Aa44&b
I 

9,00 58-52 
“1. ‘I-#l&#bI6§Q‘J-l§l8¥Il~J-IQ-1§l§4»§_ -‘LbvI§Q.I8-~FIl§ 

:f*** 163,85 
menu ST.DEV; sxewwsss KUFTOSIS 

7QE2 092 -021 ‘O27 KQUFBZIN + PEITIJOHN (1935) MOMENT N§&bU€ES F0? S1ZE RAHGt 5.5 T3 9.5 PHI 

PE ILES MEDIAN 8.6h . 5T H' 6.21 16TH 6-95 ZETH 7.37 

>»5 PERCENT CF 155 FINES flF= uni EESQLyEQJ QaTAln En_x SIATQ. fi£A¢dl£AiiY 

75,Hva44&¢ 3QTHi4§4#¥ - g5TH#4~~+= 
PST. GFAVEL .00 SAND .05 SILT (PIPETTE) fl.$E CLAY (PIPETTE) i.¢- 

xsearsanvaw 37.aa‘V 
GRhVEL+SAND -U5 SILT/(SILT+CLAY) 38.03PCT.GEflV+SAhD/S1LT+CLAY .5; 
LQBELS SHEPDQD -SILTY CLAY FGLK(GNS)-FUD (SCS)-MU?

¥



.21 UFHELL E29 _ . 
3%-I. aemva 0.2-v SAND -* 0 H yyw 

Ln I-I
1 :VE 
SI F an 

7 
--o v §4'U UH n 

1;)

-
>
A #4

w 21 g» SAMPLE 
5) a5.;7 CL£Y 

Q ~- -> - =-A - v-,._, 
1- ’ 

BI 
-0,.‘ 

Ho l T 
-I01 

_4_

I 
vc - - - 1 _ Z ';"°.o"‘-I 

(S§$IG€APH) C,EU (SECIGRQPHI4 L-Q3 

’“ 
- sa£r5AR.c -SILTY cuxv FOi_K(GMS)-MUD (SCSI-HUD 

;F¢QSAI\‘O 0,1; $111/(§ILT*.._LA"‘ sH*+m_1.x 1.1:. 
Y

~ 

-Ag; 

'=.' _
' v



‘D11 ran -4.70 

0 
-I PH LL E21 SIEVE 5 - su E Y, _LT GPAVEL §.UU Shh: 2.71 S- 

7. ,- 

-‘Qwri B .-3 ,,_: C n,‘:4
7 

.-O V MU ‘OH 
‘D '1 -4 

I1-4
N hi YT‘ '~l E( SAMPLE H7.=H 

E ) 3» CLQY (FIP; -Q -I U) (val 0 
-1. 

-4 [ ‘

O
i 

(SEDIGRAPH) é n.£: (SEGiGRAFn) $.03 

Q5 Y 2L1} §§yI([§T[ItQ|Q!] 3;,Zl2£l+££AJ:§&LD!SILl:CLAJ _,£3 ¢-_ 

LAB _ snzpnac -SILTY CLAY P0Lxacms)—PuO ($051-"U0 

'17

Q

>



r¢I=T BU¢.H~ELL E22} SIEVQ 
PCT: ’-"000 SIEMD S£L-T (p¢.p-'; 

vx> Z C) 40 P-4 I1) 

. (SEQIGQAPH) C 

-Om 
-Q-'1 

~4- N 
Y ~ ' ' >1 

-I“ 

I

I 

C3 

(9 

C! 

(‘W cLnv (PIP£TT;) ;1.; 
xsgclsqapn) 5.0 

, 
1~1._1a~ ._c_, --_ 

LA $HE'PBQC -SILTY CLAY FOLK(GP,S)-PUD 
_ 

(SCS)-HUD 

3' 

3.-

D Q‘



APPENDIX 3 
GEOTECHNICAL RESULTS 

=.-

$-



1 

096 

O’ 

___bQJ 

‘__

I 

Ft 

Owl

8

7 

R 
A
. 

7
3m 

DAT 

,1

.

. 

2 

O_ 

_____ 

7 

1

1 

O
G

H 

L 
L

L 

I713

I

O L 
O 

O4

Q 

Q0

B 
S 

S5D_“_ 

gs 

7_c_1

7 

F 
T 
Y, 

‘Ti 

3Y 

015 

DTQA 

.
0 

.5‘ 

ZN 

D1“hT1D 

R

H 

___FFF 

___

3 

B 
0 
0 
0 
E

0 

‘R 

1. 

R
‘

MU 
T 

L1T7A

T 

N 
H 

HZNBTQH

1 

_ 

_O>73 

’3 

DOC 

2_121

‘ 

1‘6 _D3. Q“2 
7. 

?1 N2 CFO T7 N_ on C3 
D‘ :_ ‘I. 

£9 H71.13

HCITABIYQ ___T ____DTIN T‘LCITSALP

ERAT4L T_

L

0 D 

F

F 

0 
___

0 

.

. 

R

. 

T6T5A8T 
H7H_DT8_W 

7
0

7 

2 

U

3 
‘O. 611

M u 
N
. 

MOO 
C2 B3 H2R. 

.

0
Z 

T9

I 

S9 

1 

70uN2 

896 

QS 

_?7_ 

YQET

7 

R1T1 

3Y 

D_ 

‘A 

.

. 

‘R 

BH1T1D 

F

H 

T8R ____ 

T4 

H

2 

=

2 
=13 =52 =26 

= 
5
_ 

__H 

‘B 

__>_u2, 

___3 
__

T 
=TI __I>M 

__ 

HI 
=IL 

=L 
__

C 
=01 =17 

__ 

US,

_ 

on 

__ __ 

IL 

__ 

LP

= __ __ __ __ __ __= __ __ __ __ __== __ __ __2 __ __ __== __ __ __== __ __ __ __

wO 
mum”

M 
TI 

MIC
P 

US 

V 

GA IL 7 99 D1 
7
. 

L9
.

X X:__ 

____D 

NI
I

Y YT_ D3‘.

I 

IT LP

1



N9_.TAN Y.‘MR _t 
Ti 

P:UTIHILDIUQIL

HOLBFOR :_ _3HUN 
3H

_ >

7
2 

_____V8 

:’_

E 

R7

Q 

F 
A 
._

5 

5

. 

6
T 

1
3 

+

f 
L
L

I 

I
S 

0 

05

2

S 

S9 

R
8 

ZVE7

T 
Y 

‘T2 

R21 

D\2A

. 

FFFH 

19 ‘k 

1 

1.

3

__W 

V7

Q 
_6Y 

N
.

. 

.RU

D 

D1N3T1)D1

3

H 
F 
___R

0 
O 
0 
Cb 

O 
___ 

Z1 

.

‘ 

_____ 

._/_ 

‘ED 

__‘,C 

__|1_ 

T2 

wwws 

w2T6N7

1 

8

2 

1
6

9 
8 
Q’ 

5 

om 

_l 

7 

‘_’_

7

3 

.

.

.

6 

_L 

_/_ 

17:1 

TnR_

3 

06“

9 
cJS1_u__2 77%. 

3

.

. 

. 

D

2 

113

§ 
SR/_ E. HE

FO .

_ mum32.6
E 

F:

E
RA
H 

T_

‘ '__ 

L 
_‘_

L
_

I I
I 

T
4 

O7 

7
2 

708mg 

0 
F: 

0 
_V___ 

.

‘ 

:

.

_
_

Z 

.A

. 

. 

‘R 

O3 

8H1T1D=N 

2R8 

6S 

>_

5 

1 

1E5

8 

_T6 

TC 

B_Tfl 

3Y

N
.

_

1

_ 

_ 

_\

‘ 

9T

A 

6T3 

A_9 

Q 
8

3 

C

' 

_

. 

7 
. 

.

9 

5 

__ 

1 

Q
1 

c_ ’_3 
216 

#1_

Q _§' 

__* 

__ 

6___ 

5“, 

__ 

2 
9A

0 

: 
66: 

H1 

__ 

2
5

1 

__ 

9
_ 

__ 

‘Q 
:01 

__

K
= 
__, 

__ 

TI 

__ 

EH 

__ 

MI 

= 
IL 

__

L 
__

C 

__ 

DI 

___I_T 

__ 

Us 

__ __ 

IL

= 
LP

= __ __ __ __ __ __= __ 

N 
_. 

w
X XE 

_ 
_nJ 

__

' 

ON Q?I
Y 

_' 

_I 
mg, ._‘_C ADI

Q 
IT 

UUS 

_‘ 

‘_n___‘“_ 

AIL NLP



0 _i_TAhIHRET
_ 

E
I

Q Q1’IHI L 

M7; 

8

3 

_1_ 

6 
9
5
3

3 

A;

3

I 

E 

5 
6

7 

Q 

Sb? 

Q 
. 

'

2 

I 

9T1 

V1

3

1
1 

L‘ 

‘ 

+

M

N

L 
FL

L 

O 

I8 

7 

I8

L 

0&8

1 

905

_ 

8“ 

Sk 

736 

389 

T“ 

5 
“_E__6

8 
_U 

_L 

Z 
wl 

1H3T1D1

W 

R

N

L E 
'1 

:_ 

_'m

F 

+_ 

R5 

0 

0 
:__

O 

L:

. 

. 

E
.

L3

_

MU 

T6m7T_6fl3

T

_

N 

H0 

5N0 

T2

N

5

_ 

aw_ 
__

W 

W86

W 

F 
_T 

._Y 

‘T1 

3Y

_ 

’O1E5%W%2A 

.

. 

‘R1

8 629 
HV1

I 
>62 

_V_ 

_3 _5
.

Q :___ 

‘Q6 

_ 

5
6
u
3 

7 
H1

. 

6

E 
3 
Y“

. 

H 

2 
.

. 

0

.

1 

_

V

8 

1

9 
2 
1 

8

3 

_4 

‘IOITANIM P_ETEDTIH T_LCITSA _LP 
____QA T‘+LI 

05 S89 T2“ 

_>Z

. 
H7

FO. 
T5 “Q7 it 

_Z

_ 

’_

5 

7,07 

_l 

_

N 

W 
F

F

R 

O 
___ 

a_=r_‘ 

9_S6 

:__"_ 

952 

5_ 

6 
V1 

%2TL

_

> 

‘A5 

__M.‘:\ 

._

B1 

7w.T1D5

_ 

V 

0 
____

_

~

' 

. 

_:’

. 

_ 

4. 

T,“ 
T 

A2 

T2 

E19 

Sui.‘ 

3 

w7_ 

wg_ 

3_ 

9 
8_ 

1_ 

is

Q 

E
3 

5 
_

‘ 

'

C 

7
I 

O_

1 

(67 

I1 

E_‘1

__

_

_

_ 

_‘

A

P___ 

2Vi3 
H“

O 

__ 

4‘“T?3 

___ 

‘
.

i n__ A"1 __5E_k9 

__

5 

9751 

= 
2

‘ 
°l-<v‘> 

__ 

000

X 

___U1cX:_ 

__3 

LED 

=_____ 

HT‘ 

__ 

TR‘

N 

__T‘Ic_mI 

__H1AW

Y 

___ILw

T 

__L 

_I 

___ 

G
V

C 

__DIn 

V?‘ 

__‘_“_T 

bk 

__> 

Uqvu

T VH3 

=0 

A2’

A 

=1

A 

__ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __: __ __ __ __ __ __ __= __: __ __ 

LV

L 

LPN 

V,P

_

_ 

_

“ 

____A 

___

t

__

Q 

M

_ 

_u 1
_

_



_-3 7.TaI __‘HR ___ ?‘ ‘H5D? __

_1 
7
_LD 7bL Fa T.L

H0LB 

M_CM 1

L 
h 
L‘

7 F7 

'5? 

2“

1

+

*
L 
L

L 

T2 

I9

0 <_ 

08

7 
§‘_R8

B 
E9 

Y 

‘TE 

F
T 

03E'Q6A 

9. 

‘R

P ___BMUN 

T

. 

R

8

5 

O

_

1 
BH 

D1H3T1D_H 

F_ 

F 

F 

_

F 

O 

0_0 

E
O 

‘C 

.8

. 

P". 

‘tn 

T 

TQTIA

T 

H 

H6 

N3TBH

2 

5

8 

7
_

1

3 

_

> 
V

_ TH 

“_

C 

_‘_:4:,_ 

Q‘ 

__fl_ 

m__3 

7 
av 

:__ 

L 
V. 

Gd 

1“ 

7':MT__¢ 

'

°W
1

I OB gs,

B3 
Y“

3

. 

.

.

7 

1

2 L569. ,4 ?_ 

‘/. 
Tk N5 

_____7’ T2 N
. 

05 C2
R ____ T 

1_ AH‘; 

N
535

NCIT A’HIMR ___T _____DTIHILCIr C9ALF 

kN 
_r_ 

__|_ 

_B_ 

D“

A

A 

___' 

_‘

* 
+‘<

_

V 

>>L 

7- 

L 
>I

L

I 

C9 

I 
T
5 

0: 

S“ 

6 

201N3 

S 

7&6 

:3 

9S

_ 

Y5E1

8 

T2

T 
D‘ 

‘Th 

3Y 

N
. 

E 

OSHA

. 

.‘? 

O3 

H1 

1HN1T1D 

C1 

F

H

F 
G 
C‘

F 

Cm

0 

0 
___ 

0 
___ 

.

‘ 

‘ 

C‘ 

._ 

T3

T 

T1T'OA2_TOJA°' 

HUW_7HUT8H5N1 

2

0 

2

8 

1_

Q 

6 
1

3 
2

. 

.

.

Q 

J 
iv 

A

_

7

1 

1“ 

6

1 

mu fi___1. ‘A2 
)_ 

F:/_ 

__> 

:17, 

_= 

7’: 

= 
E;/_ 

___“1 

__ 

7 
__

_ 

: 
.8 

__ 

E1 

_:_; 
= 

TWO“

: 

TI:_ 

T_H 

__ __ 

M11 

= 
IL 

=
L 

__ 

CL

: 

DEA 

__ 

%TQ> 

__

S 

= 

QAw 
;T.LA

= 
LP

N 

__

_

= __ __ __ __ __ __= __ __ __ __ __ __ __: __ __= __ __ __ 

Q2 52 56 
;N

.8 
_.

X x:_ 
_L_fiU DN NI 

Y8

Y YT .‘." 
__¢C 

PU?‘ IT UC__ 
CA IL LP

= __ __====__



PORT BUFflELL 

NUMBER 

19_, sE'~TE° F ' ‘-6, 
HT.0F 

G\ 

"1 
Ii“ 

553"‘ "“ 
LIQUID LINIT DETERHIhATION 

'1NO 

F BLOW ', 33 +TARE -4 U1 Q F-I F- 

PUP 15.Z8k1 
§.1UDh TAPE 1.3921 

WT-OF

I -4 O O ‘Fl

Z P-‘(AZ 

‘nth 
:1-10 

'< 

NH 

U1 

~03) 

NU)‘ 

\| 

U\O\"\ 

PHD 

1EL&Si3 
' +1§€Z%31 

3.0272 
1.39e5 

.- 

PC) vqxo

0 

‘(OI 

P 

\D 
CH‘/IU1 

GOO! 

;DP-1 

I“- 

'*~ 
“ 13"'6‘?4'%‘»=R 

29.51e3' 2s.1I 

PLASTIC LIHI

N 
C32’; 

D-'-4

I O 71 t‘ 

10¢ 

~02 
uva 

‘\.v 

26.k3D2 

T DETEQHINATION 
= 0 TARE 

"H
w0 

wm
r

E" 6 Lu

A 

N 

\D

W

P 

I-'~Zr\>--l0\££‘§i 
,'!'\-4\O>\!1--4\I1'~

-

Q 

~11

q

0 

1h

Q 

"1

O 

‘I1 

T1

=

% 
or->--It-32»-K

H 

;O 
"< 

, 
9.3 

A 
1.. 

\- 

+ 71??

I 
'
9 
no 

OJ 

U140 

ch 

NNN 

U9 

f\JIUO\ 

N 

O\ ~40
H I"’

2 
SOIL 053 

|- N I an 

‘Of’ 

O2 

f"'$-4 

NP 

v0 

w- 

VIC -40-! 

)0 

n-off! O 

Q9 

___.-_-—¢_- -.___-.-_--.‘___———_-_-_ -—_—_-_- —-—-----Q-_—-___-__

ZD 
“A

c Y7 
cu

x D 
>4 

u 0 

ITENT Z .1801 
@—_-__--—-___- _._--_.-_——-____,_
P 

rH H3 1H H% 4
N 

ww $0
~
m 

mH mm 
»wr m 

! 
§_ Q glgg! 2ZL§313 

* 

‘X 'k. L 
“UP? 

I“ D (/1 -1 I-0 ('7 xvv I~Bsx'sf~eee2 

L’ 
“.-

5'



F:3 ‘L 
_

L “M *19
‘ 

D‘ Aw .
‘TAIHRE .'_EDTIWILDIUQIL

HO 

L

1

Y

6 
Q 
9
2 

E
9 
Z 

V3

8 

O“ 

6 
8

3 

E

9

R 
A 
' 

3

. 

7._fl1T.'O 

.

.

5 

4‘ 

T2

1 

h_ 

1
1

f

§ 

____ 

’_

_ 

__d=_m:___l°__'___” 

752, 

Q 
p
_ 

2 

__ 

:1 

9) 

____ 

‘V 

.72 

3v

6 

F

. 

pwU_QJ_q__'b__J 

33 

_ 
. 

‘Q1

F u_ Z‘ ‘JN 
__ ‘
H 
__§___U1 

K3 

T1 

D1 

Iv 

PP 

“F 

F

F 

2‘ 

TU 

O 
__'_

0
_ 

'2; 

.3

‘ 

Z 

‘E 

OJ 2€,_W81 

‘.63 

295.. 

__/__1131_ 

L
_ 

181% 

I5_W3 

L 

_Ur'_M_UQ 

Q 

802 

_‘_ 

T2 

_A_6T_/_T 

A7T5@g 

w2w5_H3__.6Hg

66 
.

. 

Q!
26A992 "(:5 T1

Q
0 

mmR ___ L5 12 
Q1’

H0ITANIMP ____T HtDTI "- T‘LCIT C?ALP 
____R A

_

T §_L T. O
9 S3Q T1 

S _
. HA6

FOT
g 

H
539 

._1 E ____WW
0

.

I 
mg?‘

_ 

SW3

0

D

9

U 

/

.

. 

6
1

7 
LyI 

‘A9

. 

‘R 

EN 

‘WIDE 

F

F

U 

D_QVT 

T2 

N3“
P 

91 

3 

:3

‘ 

. 

.

8 

1 

R 
__

1

E 

0 
W? 

D‘

.

_ 

S9 

OQJWSI

3 
C‘ 

S3 

____7 

ME 

9 
6
1 

F13’? 

3Y7‘

.

.

71 M“1

Y 
Q, 

OH2. 1

3 
2E

92 

__ 

E7

_ 

:3 

“MN

7 

__

‘ 

__16___ 

,9 

__ 

’_ 

‘N

. 

= 

.70

X 

_v_ 

716

E 

:2 

:0 

__ 

TQ

N

= 

TIF_ 

‘I 

__ 

_lMT 

__ 

MIA

Y 

__ 

IL“ 

_T 

__ 

L

I 

__ 

CL

C 

__nUIA

_ 

__I_TR 

__US

5

ITS 

__ 

cn_T

’

A 

__

I 
LA

L 

__ 

LP

N 
LP

= __ __ __
_ 

__= __ __ __ __ __: __ __

4 

__ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ = 

____



_v
é 1*ELL :_NRUBTROF

NO 75 .|AN TLHRETEDTIq T.LJ YLUC T‘ ,_

9 1

2

9 

_W_3 

Q; 

Q‘ 

_:b?_“__* 

____U

9 

L‘ 

_H~__“ 

. 

__,_

3 

_tr:v,_:‘_ 

7’

'

. 

________4

1

E

i 

‘_‘__ 

A

L 

L

L 

_;_V 

>7" 

7 
‘C’ 

vi

L 

Oz 

O6

9 

10 

3 

_>_ 

3296 

3_*____J

9 

F

T 
_Y 

‘Tn 

3Y 

nUQ_:_; 

:\“A

.

. 

.D\_ 

1H_ 

vD“w“T1D 

R

K 

____ 

F

F 

F

F

B

O 
~o 

0 
_t

0 

MK 

. 

.5’

' 

__H

. 

U 

TfiT§T“A6T

N 
H 

N_D 

H 

6T_7 

H 

HG9 

3

.

0 

6
5 

_ 

.

2
_

_ 

E
I

I

h92ZI 
_1

3 
_/_

_ 

r3 Na 
E
6 

T‘3N
. 

O1 C3
R

_ 

—v!_

Q 
T
7 

E 
A
6 

b5 

7 

15113 

Q‘: 

>1IGITAKIMQ ____T ___DTIHILCITSALF 

____ 

_H_V_

R 
R
A

LTO 

T‘§ L 

_/_ 

_L 

_'_

L 

I

G 

T_ 

Ts 

O6 

S6 

7 

go 

N0 

S_ 

Q 
R1

3 
S 

___7 

Y_DE?_

9 

T5 

T£Q5T2

3
Y 
N
. 

_t 

D, 

‘A

. 

. 

‘R 

05 

NR 

8H1T1D= 

C2 

F

H 

D 
F

F
R 

0 
F_ 

U 
:__

FO . 

.

' 

____

‘ 

‘Jr? 

T 

T_‘_‘~T‘ 

A 

T'__0A__D 

w 

H5N_DT 

“HUNG, 

{D 

3 

9 

'4 

7 
O_

3 

Ty

° 

Q

9
0 

J
8

> 

6
. 

‘L

5
1 

__

6 
=23 ___“i__ 

=E__: 

zfib

‘ 

= 
.9 

__31 
=3 

__>

T

= 
T_I 

=
M =1 

=
L 

:
C 

= 
D_I 

=_IT 

__ 

Us 

: 
an 

: 
IL 

_= 

LP

= __ __ 

EH

I 
I

Y

L MMJ ____4_

6 
27"‘

T

Q 
%
. 

__'_&3 mki.
X 

X 
___"__

> 

___Vh__’_ 

RON 

__,_ 

NI 
_YT 

TIT‘ I0 DI 
_‘KT‘T. 

UUS

1 

an MT_L “LP

WU

__

_

_ 

____ 

“7

_ ___t
_
_



'“ FEET BUEHELL EI?** * 

LIQUID LIHI7 DETERHIMATIO 

A15, 
A 

_ 

13.5 

18 
0-‘ 

NU?‘-~35 

C‘? o 

= “¢ GLOW ~ 

I‘ 3<I_ +?AEE@ 
.4 

‘O05 

1.3
e 

NJ 
-0 

F‘ 

W 

0\ 

mzrqwzrg maunwodwq 

-=- 

Jfl 

~ 

aw. 

O 

"1 

‘O 

O 

' 

W 

M

m 

E7)-' 

(A 

‘__’;UI

0 

-<

W 

I‘ 

\D 

.z
4 

,vv0 

0n Hrfl 

.\; 

:‘ 

‘- 

a 

“'9 

fu 

_: 

Hl,.

_ 

O

3 
D‘ 

-H 
,_ 

" 
_.1 "1__~_.._;1_L:__ae>s M 

$7 

P-‘D 

1-" 

I-*1; 

--0'

< 
W

. 

\_nr- 

r- 5 + TAEE 
1: 1s.1a5s 
61 3,951u 

951 1.3972 
VEOIL 

. 11.7é&§

Z '4 n

P \| I- ‘W_1 
37.5 ur ffifi 

.- 
bu-7” 

F
O 

-2 
-{ Www 

042 
ww" 

.\' 

33.aa92 

PLASTIC LIPIT DETEQHINATIGN 

5.8 (.01 ®Z 
\l—-‘I I O Tl NET SOIL 4 TARE 

-k 6% 
04 7.2 

1.60 
1.3 
5.3 

(Mk!) I 
N 
-4 

(AZ

F
3 

-\fl'l>\O--l|;p=

0 

3'1

Q

0 

O 

ID 

‘TI 

"1-

P 

€FQUFs'SfiTL 4 T13? 
90‘-656:4 HATER 1.5223 

WTQ 1-3595 DRY S IL 

_-._-—____¢____ >__._v_-_-_-__-_—_----._ _-_-— 
Z7.h 

___-‘_ 

NN 
(7‘(M-I 

-4- 

'/U_ 

-—__— -—_-- 
‘Ul- 

|"'"+-4

D 
VIC '-"-4

Q 
r*UrWrTY—IfiU?Y"*7§3%Bs 

V
/ 21.3101 

C) 
T- 

Ii 
I- 4 OJ P 0 C3 U]: 

\.fl' f\I 

” 31.6781O O Z -4 FY1 Z 

6 67mg r _ 

‘Ol"’*Z 

I"‘ 

1> 
>€~b 

U) 

C‘ 

*1 

ID 

“J 

bll 
l""('3

I 

Eff.--1 

PFC

‘ 

-I31 It-G

“ 

>U~l
N -F 

O 

-O 

(M \O 0| P‘ 

lCLTY INDEX 9.65573 '

55
5-



N9 ‘I.TA _“ '>. ___ 
__ 

N_1 _) ,_ U;I _k FLIUQIL

1 T. 

‘T7 

2_N1 

1H3T1D1

>

Q

N

F 

F

F 

O 
E
O 

.2

Q 

' 

:_

. 

TQTBTZA

T 

H3H5w1T8H6 

0 

3 

5

9

9

.

. 

6
3

. 

Bow 

‘.

7 3 
___; 

___1

Q 

D5

M
. 

5*_‘1 O

fL Lg We

5 
_DR

4 . 

9
2 

3:__6 
_L5_.3 

azikii

NOITANINR ___T ___DTIMILCITSALP

Q

OO 
S6R

T
' 

___8 

N1 
F 
___“

0 ‘

. 

T2 H5m6D
E 

F:

K
RWAT L 

,_

L 

I5 

5’

‘ 

T. 

T>9 

8

5 

7 

909N7 

6_~WH 

3S9_>__9 

#E1 

9

2. 

D_ 

SA 

. 

. 

.7

3 

1H1T1_D7

Z 

1T1A_7T_“_

C 

8H7T3 

H5

B 

2

3 

k
. 

0.0‘O2 
6_e1____52

882. ___’2 

= 

1:‘ 

__ 

8“N 

__ 

E95 

__ceT 

__ 

Q 
‘N 

__ 

'20 
=32c 

___; 
__

T

= 
TIE 

__ 

INT 

2 

MIA 

= 

IL“ 

__

L 
__ 

CL 

: 
BIA 

__ 

ITR

: 

USU 

__ 

OAT

= 

ILA 

2 
LPN

= __= __ __ __== __ __, __== __=:__



__LL __H ___U5R0p V‘

N0ITL D‘I “HRET c_QTIMILDIUQIL

_

73 

5
8 

_:_J

7 
‘I. 

F_
I 

PAS

3 
O_

7 

R 
A
. 

O’

3

1 
A

‘ 

T_:_'

.

. 

h 
_‘

1 

Q
1

O

O 

N 

L 
‘k

L

O 
I 

I9

I

L 
0 

09

8 

#0 

8 
_J 

SD 

DIED 

OBS 

2 
E8 

F_T 

Y.T3' 

0:117 

525*‘

. 

. 

‘R 

2“ 

D1““T1D 

R

H
9 

3Y 

__V_ 

_F 

_F

F

8 

O
_

0

0

.
L 
. 
‘V

. 

F

.

w 

T5__T_UT_ 

A7T_3KH8

N
N 

WENQTUN 

U1 

7

9 

V

_ 

.

8

3 

6 

_3 

U 

Q“ 

1‘ 

'___1

_ 

F 
_R

E 

0 
___

G

2 ‘)_ 3}Q.53
Z 

T8 N2

q 

F?‘ T1 
N
. 

07 

_ 

C3 3TG_ 

awe 
JJ 

1»

1 
1_~

Q 
____,

NOITANIHPETEDTIMILC _lTSALP

_

_ 

Mfl 
.1

L 
7___ 

_._ 

___L 

_L

I

L 

I
O

I 

0686

6 

505 

S‘? 

1D__J 

352 

_6Y3_C7

9

ER 
T 

‘Kc’?! 

I“ 

,3

Y 

____ 

J 
‘A 

. 
_. 

.3“ 

H“ 

gw1T1DN

F

F

F 

0 

_U 

___

O 

.

' 

. 

P5

' 

T3?_ 

_9T5L6T 

H2 

N 
a__ 

W3 

T9 

Hm 

7

4 
2

8 

9
E 

1 
3 
:6 

.

.

. 

.

. 

76115 

I/G 

Ta N2 I-7‘ To 
N
. 

O2 C2
R ___ 

_;_C Ae W55.02

____WM 
_D 

223 
S7 11 

__

7 
=29

. 

=32;

7 

__c3_ 

Q1 

___5

'

. 

__ 

.1

X 

__ 

EZCXE 

:3 

:6 

__ 

TEDN 

__VTI_>__NI 

__IMHT_l 

__M_‘I@

Y 

___IL 

YT 

$.58 

NI

_

C 

__ 

D__ 

‘U21 

__ 

IT_::_T 

__ 

USUUS 

__ 

Cb? 

GA 

__ 

ILMIL 

__ 

LP 

_LP 

__ __ __

Q

_ 

_____



LL m__ ,_)'_Z __J inW _3

_ 

I“Q N 
_V_ _'_A _‘_HR _____ T_E “U v’IHILGILQIL 

1 

A:?‘»C

NOLB :_ 

___bN 

9
3 

L 

6
6

3 
___e 

J; 

P_ 

_3 

Ru

1 

R 

A
. 

2“. 

8_‘__1 

1

3 

‘_

‘ 
L

L T257:/_ 0807

6 

S2 

Sc_H1 

‘L 

aE?_ 

T
_ 

,3 

C’ 

‘I 

8

5

E 

_U 

7"

5 

_g 

6
0

3 

.

‘

.

C

1 

1> 

1

3 

L
_ 

vlfiwlq 

406

U

C 

S4L_p_1

9 
Q
2

F 

3».

. 
_" 

3
Y 
O 

ll

Q 

O__/_____°__M__H_\'u 

A
. 
. 

C_R3W'2 

L 

N1__s1w|,*T_l 

D1 

V3 

_ 

‘h 

F 

_____ 

F

F 
7;’-‘

3 
___

O 

I 

“U 

3
_ 

_ 

’,C

. 

T

‘ 

____ 7| 
rpj; 

__£_ 

1‘. 

_b_k_ 

_‘ 

__ 

_M 

T>6 

Nzvw 

Q 
H“; 

T 
Q 

Hvp°H7 

Q 
’

_ 

2 

1

_

C 

8 

9

9 

B

7

‘

' 

1. 

,9 

I“ 

__ 

C

. 

°

. 

1

3 

1 

9
W

.3 
I

3
H

N VUITANIH ;__TEOT 7‘MILCITSDLP

AT* 
S22 T. 

___ 

_j 
H1

FO _‘1 
___

r

RT L 
,_ 

I6 09 

_____fWT

L 

6

I 

9
3 

O8 

2R2 

6S5 

ZE1 

9
2

€ 

3Y2 

IT 

sail‘? 

1 
W1T 

‘* 

D7

W

C

F

W 
0:_0

I 

I 

FR

. 

CIT 

6&1 

?_

Q 

_WEW__5w_bT_1 

N7 

__ 7 
'3 

F

3 

097 339 

..I.. 

8_7_115

2 _l_D N5 
___3

3. 
‘Z2 

;\ __ qi 

OJ MBL2

3 G,2 L
3 

2 
75 76 

__ 

2146 

__ 

57N‘_/__

' 

__ 

_"_q:_V_v‘

g 

__ 

Ec_|__’“1 

=7 

‘N

. 

= 

.20

X 

__62MC

E 

__

3 

> 

N_n__ 

__ 

TR

N 

_:____I____

I 

__>_‘__HY_>‘ 

__ 

M_IA_

Y 

__ 

_J

T 

I-

P 

__ 

L

I 

__ 

C 

‘C 

: 

D_?‘A_U__‘ 

__ 

_lT___ 

‘:1 

__ 

USU

S 

__ 

n_;:- 

in 

__>ILAIL 

__ 

LP 

NLF 

__ __ 

_' 

__

_

_

j 

__ __ __ __ __ __ __ =
_ 

__ __: __ __ __ __ __ __: 

F;
_



“* "“*”“" 
. PURI HUFWECL E2? 

. 
NUMBER OF BLOw 1» #4 _ as NT-OF NET SOLL 

LIQUID LIMIT DETERPlhATl7 §;P{ 

+TAFE 
16.4335 _- _,__--m_ 16-3;¢,~Iw 5;.§2;;.;2 ‘ 12.s21i 11.2; ‘L 

- HT.0F ATE% 3.7229 suq ‘ TAPE‘ 1.39%
H 

_ , 11-22 N-4 t0 
O ‘PI 

22 
\ODM-—1,N!Z 

0 

,1)o 

0
0 

m-<91 

s.O 

0‘ 

\D 
LAN 

UTOU1 0-4 F‘ 

TTFE . +13.Z332 
3.2067 
153913 
11.5h19 ~P * _- -

- (N OJ I ’-I U1 -a N . w 
I‘!-4 

U1 *3 27.5793 

PLASTIC LIVIT DZTEQHINATION 
I-* Z O U1 

O\£ 
(.pJ*—l 

;_‘|>

' O "1 H
6 0 

[I 
W4 U1 (DU? \l.O 

P4 ',.- 4 TAPE
8 0 U? 

4-“

Q 

0-I 

~f\)Z(D-H\)Z.I-l

u 

Q

0 

O 

'1

O 

"'1 

‘T1 

SI 

J-“D0-‘~40 

Z0‘ 

F 
I0.

. 

“D0 

N

W 

U 
ff 

U1 

K/)0) 

G‘ 

11119

‘ 

P0

w 

‘P4 

8.93 
1.6 
1.3 
7-5

~ 
*‘1KR:

m r mi
1 

‘>5 
or ,- P 

;~,m

H ,:~..

s -@ C"WTEN‘ 21; 

._--____@-__-___-__—---__--__--_---'---_-_§_-Q-- -_—___-________-___-___-_-_ ___—-__@__—__-——___..._-__-. ----__ _ ‘---Q 
2'0?‘ 1:-("I--4 

-IDCJ 
Ct/‘DC. F1-40-Q 

1>'HCJ 

F‘-O IF‘ 

-4 

P 
-42 

'~l.{l~4 

'1'»-4 

-1 

fl-<1 

an 

('1NU'\ 

00'

° 

2'

N 

9-‘ 

—-QUAD 

P 
(THO 

(ml 

Z8‘

P 
—|\l 

I-Q 

25.1286> 

FLASTICITY IN ax ~.e9s3 Q E

5
7:


