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MBNBGEMENT PERSPECTIVE 

The development of a Frazil Ice Recording System was undertaken 
by the National Water Research Institute at the instigation of 
the Sub—Committee on River Ice, Environment New Brunswick. This 
report summarizes the system development to—date. The results 
here demonstrate the difficulties inherent in getting a time- 
series record of frazil ice events; and in interpreting the 
signals obtained from the sensor system. These initial efforts 
show that considerabli more effort must be expended before fully 
satisfactory results can be obtained on a routine basis. 

J. D. Smith ' 

Chief, Research Support Division 
National Water Research Institute 

. ABSTRACT 

Results are given from the second operational deployment of the 
NWRI Frazil Ice Recorder System. Described are modifications and 
tests resulting from earlier field trials, the selection of the 
deployment site in the Nashwaak River, New Brunswick, and the 
records obtained. Recommendations are made for future operations.



PERSPECTIVE DE GESTION 
La mise au point d'un Systéme enregistreur de frasil a été entreprise .5 l'Institut national de recherche sur les eaux a 1'instigation du Sous-comité sur la qlace de cours d'eau d'Environnement Nouveau-Brunswick. Le présent rapport resume les travaux de mise au point accomplis jusqu'a maintenant. - Les résultats présentés démontrent les difficultés que pose l'obtention d'une succession chronologique dlenregistrements des episodes de formation de frasil ainsi“que l'interprétation des signaux recus du systéme capteur. Ces efforts initiaux montrent que de futurs efforts considérables seront nécessaires avant que puissent étre obtenus réguliérement des résultats parfaitement satisfaisants. 

Chef, Division du soutien 5 la recherche 
Institut national de recherche sur les eaux - 

L RESUME "i 

Les résultats de la deuxiéme installation opérationnelle du Systéme enregistreur de frasil de l'INRE sont présentés. Les modifications et les essais découlant d'antérieures mises a l'épreuve_sur le terrain, le choix d'un emplacement dlinstallation dans la riviére Nashwaak (Nouveau—Brunswick) et les enregistrements obtenus sont décrits. Des recommandations concernant les travaux futurs sont présentées. _



1.0 BACKGROUND 

The formation of frazil ice appears to be one of the most 
troublesome of the various processes involved in the freeze up of 
rivers. Large quantities of frazil ice can be rapidly produced in 
fast flowing, turbulent sections of the channel and eventually 
reduce channel conveyance significantly. Frazil ice accumulation 
can cause flooding of river channels, and reduced flow or 
,blockage "at intakes for hydroelectric generating stations, 
industrial cooling water systems and city water supply systems. 
Studies of the dynamics of frazil ice events are in progress and 
it is clear that improvements in the instrumentation available to 
investigators in this field are needed.

A 

Ford (1986) describes the NWRI Frazil Ice Recorder System, and 
the results of a field trial in December 1985 at the Sills Island 
Generating Station on the Trent—Severn Waterway near Frankford, 
Ontario. This field experience revealed some deficiencies which required modification to the sensor body prior to the present 
deployment. 

The present report describes these modifications and reviews the results of' a second .field trial "from 20 ‘October through 27 November 1986, in the Naskwaak River, by Durham Bridge, New 
Brunswick. . 

‘h 

The Frazil Ice Recorder System is designed to produce a continuous time series record of the concentration by mass of 
frazil ice at a fixed point in flowing water. It operates by measuring the change in temperature of a water/ice sample from 
the flow pumped through a heated pipe. By holding the sample flow rate and the rate of heating constant, the change in temperature 
of the sample will be reduced in proportion to the concentration 
of frazil ice in the water. 

The System consists of a sensor body which is deployed in the river channel, and a control and recorder cabinet which is set up 
on the river bank. These two units are inter-connected by power and signal cables which are partially buried in the channel bottom for protection. 
The sensor body is bullet shaped and contains a pump, a heater, and three electronic thermometers. Water is drawn into the intake, through the heater and pump, and ejected downstream of the body. One thermometer is at the intake, one at the heater



outlet, and one at the downstream outlet from the body. The two 
temperature differentials measured provide a redundancy of data 
for checking. The inlet cone of the body is swept by a rotating 
agitator to prevent ice from plugging the inlet to the heater. 

2 . 0 monzrxcnwrons
V 

Based on the Sills Island deployment, some modifications were 
made to the sensor_body. 

It was suspected that ice might plug the inlet cone of the sensor 
body regardless of the agitator. Further tests were done in an 
ice flume, and it was found that frazil. did adhere to the 
agitator but only at the tip end of its helix, where an ice ball 
formed. The agitator was modified by bending the tip end back on 
the helix to form a ring with no free end. 

The progressive cavity type pump displayed poor flow stability 
over long periods of operation. At the suggestion of the 
manufacturer, extra plating was added to the rotor to tighten the 
seal with the stator. Further tests showed this improved 
stability to a satisfactory level. 

Test data showed that the final water temperature at the 
downstream outlet was partially dependent on the internal 
temperature of the sensor body. This tended to mask very low ice 
concentration readings. Thermal insulation of the water piping 
through the sensor body was improved. After this, a change of 
0.1 C in‘the pump water per degree C change of body temperature 
was still found. Further improvement of insulation is required. 

3.0 OPTIMUM POSITIONING 

Results from the Sills Island deployment of the System, with the 
sensor body at a depth of about 4 m, indicated very low frazil 
ice concentration ( 0.13 % by mass), even though adjacent hydro 
inlets were affected by icing conditions. Other observations by 
Tsang, (1985) indicated that in shallow, relatively tranquil 
flows, the vertical distribution of frazil concentration is very 
skewed to the top 15 to 30 cm of the water column. These data are 
reproduced here iJ1 Figure 1. The proposed installation ill the 
Naskwaak River at Durham Bridge, N.B. was reviewed (Roy, 1986) in 
order to choose an optimum location for the sensor body 
deployment. To achieve the desired result, the power and signal 
cables between the sensor body and the shore cabinet were 
lengthened. In addition, the field installation crew took care to



place the sensor as close as possible to fast water in as shallow 
a depth as possible while still avoiding the risk of having the 
sensor body frozen into a developing ice cover. * 

4.0 FIELD INSTALLATION 

With diver assistance, the System was installed in the Nashwaak 
River at Durham Bridge on 20 October, 1986. This site is also the 
locatimn of a Water Survey of Canada stream gauging station. 
River surface. level was 18.1 m relative to datum. It was 
estimated by Water Survey of Canada that the mean level for the 
winter would be 18 m, and that an ice cover thickness of about 
1 m maximum could be expected at this site. Data from the gauging 
station subsequently confirmed that the water level stayed around 
18 m between the 6th and the 24th of November. ‘

' 

The divers found that the main channel was fairly shallow but 
deepened into a basin of 1,5 m or more. The current was 
sufficiently swift so the sensing' body was placed. there. The 
intake was about 15 m upstream from the bridge, about 5*m from 
the right bank (looking downstream), and about 1.5 m below the 
water surface. 

The sensor body on its weighted base was secured to rocks on the 
river "bottom with quarter inch stainless steel cable. The 
electrical cables were trailed downstream then curved into the 
bank_near the gauging house. The cables were laid between and 
under rocks in the river bed after being ballasted with weights 
from divers belts. Where the cables left the river, they were 
buried in the mud and sand to a depth of about 10 cm. The total 
cable run was estimated to be 150 m. The excess cable was cut off 
to minimize the wire losses of power to the pump motor. 

4.0 RESULTS » 

The System operated normally from 20 October through 27 November, 
1987. Events recorded during this period are summarized in Table 
1. The estimated daily mean of air temperature at Royal Road (10 
km west of Durham Bridge) and the estimated daily mean of river 
water temperature (at sensor body intake) over the period are 
shown in Figure 2. . 

The general correlation between water and air temperatures is 
evident from Figure 2. Based on this cursory data, it appears 
that conditions required. to produce fragil ice did. not occur 
until about 14 November.



Significant data records from this operating period are cross 
referenced in Table 1 to Figures 3 through 9. These chart records 
are to be read as follows: 

(i) Time runs from the bottom of the page to the top; 
and (ii) Each division in the time axis is 20 minutes. 

For temperatures, the left margin is set at — 1 C and the right 
margin is 5 C. Minor.divisions in the temperature axis are 0.10 C 
and major divisions are 0.50 C. Temperatures are recorded for 
intake to the sensor (typically around 0.0 C), the output of the 
heater (typically around 1.6 C), and the exit from. the body 
(typically around 3.6 C). 

The amperage records for the heater and pump motor circuits are 
taken to confirm the stability of energy inputs. Otherwise, they 
may be ignored. 

The term "baseline" is actually the zero frazil signal. 1Each 
minor division to the right is equal to 0.1 % frazil 
concentration by mass. ' 

The day - time records are days in the Julian calendar and local 
standard time at Durham Bridge- 

Examples of the events recorded are shown in Figures 3 to 8 as 
follows: 

Figure 3. 
The first signs of supercooling in the river were recorded 
at 06:00, 5 November, when the intake temperature went below 
0 C for approximately 30 minutes. Maximum supercooling was 
—0.05 C. There was no record of frazil ice on the chart.
\ 

Figure 4. ' 

Following on the same day, after the intake temperature had 
V risen to + .O.35 C, a further 45 minute period of 

supercooling occurred with a maximum supercooling of 1 0.07 
C. Approximately 1.5 hr after the onset of this period, a 
very small frazil signal was recorded for about 2 minutes, 
indicating the sampling of a small frazil cluster. 

Figure 5. - 

The record of 8 November shown here, and that of 19 November 
Tare unusual. They display a cyclic variation of output 
temperature of up to 1 C without significant variation in 
heater current or pump motor current. This indicates that 
the flow through the system decreased quickly and then



restored gradually during several cycles, with each cycle of 
flow variation being less severe. This suggests that the 
intake passage was plugged with something, possibly a leaf 
or other debris. The agitator and. pump were designed. to 
ingest materials like this, and the design appears to be 
successful. Earlier field trials showed that leaves in the 
flow are not uncommon. After the sensing body was recovered 
from the present deployment, one leaf was found in the 
intake but was not in a position to block through flow of 
water or ice. 

Figure 6. 
The first evidence of continuous frazil ice generation 
appeared in the records between 22:00 on 13 and 03:00 on 
14 November, as shown in Figure 6. The frazil content was 
about 0.06 % and 0.1 % . Three clusters were recorded as 
well on 14. November. This record is consistent with the 
record of daily average air and water temperatures shown in 
Figure 2. 

Figure 7. 
An unexpected. event recorded. on 15 November .is shown in 
Figure 7. For three hours between approximately 13:00 and 
16:00, the intake temperature rose about 0.02 C above zero 
while the output temperature remained constant.1 

The lack of noise on the output temperature signal indicates 
normal operation. The noisiness of the intake temperature 
signal is quite characteristic of above zero signals. The 
record is time averaged over 30 seconds by the chart 
recorder. 

One possible (but unlikely) cause of this could be that warm 
water backed up the intake pipe from ‘the heater to the 
intake thermometer. This problem_ had occurred during 
development, but was fixed earlier. Further more, if this 
was a likely cause, it should also have appeared when the 
intake pipe and. pump were partially blocked (Figure 5), 
aggravating the tendency for warm water to backup in the 
pipe. ' 

'

. 

Another. possibility is that small drifting ice particles 
were injected and then detected by the system.

_ 

Figure 8. 
As shown in Figure 2, between 19 and 23 November, the daily 
average air temperature was well below 0 C, and the daily 
average water temperature was at 0 C. One cluster of frazil 
was recorded on 19 November. Figure 8 shows the record of a



second frazil event of five hours duration on 21 November, 
beginning at about 11:40 and running through to about 16:40. 
Maximum concentration recorded during this run was between 
0.06 and 0.1 % Although the temperature of both the air and 
water remained cold enough through to 26 November, there 
were no further records of frazil ice. This suggests that an 
ice cover developing over the sensor body inhibited vertical 
mixing in the water column, so no frazil was intercepted by 
the sensor intake.

. 

Figure 9.
y 

On 27 November, two ice events were recorded, The first 
occurred at 07:50 and lasted. for an hour. The peak 
concentration was 0.1 %. The second occurred at 10:50 and 
lasted forty minutes. Peak concentration for this event was 
0.2 ’% by mass. These were likely clusters of trash ice, 
since both water and air temperatures were above 0 C at the 
time. As explained below, it is possible that the ice cover 
shifted during this afternoon. Such signals of trash ice 
might be useful indicators of impending ice cover break up. 

5.0 ~ s'Ys1-rm: mnurs 

The System stopped operating at 15:53, 27 November, 1986; that is 
five hours after the last recorded ice event. There was 53 mm of 
rain measured at Royal Road and the daily average air temperature 
was + 3 C. Discussions with Mr Don McIntosh, of the Water Survey 
of Canada, indicated that due to the warmer weather and rainfall, 
the ice cover on the river may have shifted resulting in damage 
to the Frazil Ice Recording System. 

The sensor body installation was inspected by divers a few weeks 
later. It was still in place as originally installed. Changes 
observed were that the cables in the river bed had been 
disturbed, and the outer portion of the agitator had broken off 
the intake. The latter was found lying nearby on the bottom. 

By the time of this inspection, new shore ice had formed and the 
cables entered this ice half way up from the bottom. To retrieve 
the sensor body, the cables were cut where they entered the ice 
from the river. Once on shore, the cables were examined and found 
to be sound. The sensor body was also found to be in operating 
condition. It appeared that the cables had been damaged at the 
shore line, and the damaged portions remained buried in the new 
shore ice. 

,

V 

The agitator was found “to be broken off at a weld joint. 
Inspection of the break indicated that the failure was due to 

'

_n



fatigue rather than excessive loading. 

6.0 CONCLUSIONS 

The sensing body was too deep below the river surface to produce 
consistent records of frazil ice events. Some of the records are 
interesting, but the readings are so close to the resolving power 
of the System that it is difficult to have confidence in them. 

The System proved to be reliable in operation, except that an 
improved method of protecting the cables on installation is 
required. 

The agitator appears to prevent ice from clogging the intake. 
Improved manufacturing technique is required to avoid the 
observed fatigue failure. 

The trash ice signals observed prior to the movement of the ice 
cover at the end of the trial may be useful to some river 
monitoring applications.

V 

The thermal insulation in the body is still not sufficient to 
ensure a very stable baseline for the ice record. The pump.body 
must be insulated as well. 

7.0 RECOMMENDATIONS - 

It appears that frazil events in rivers cannot be effectively 
monitored. by sampling at a hfixed. point below the surface as 
initially assumed. The sensor head and its mounting must be 
designed in such a way that it can be profiled from the water 
surface to some depth and yet be robust enough to avoid damage 
from larger ice flows or becoming trapped in developing ice 
COVGI‘ . 

One. expedient would be to place the sensor body in shallow 
rapidly flowing reaches of the river where observation from 
previous years shows that the surface remains open and flow depth 
is relatively unaffected by the formation of downstream ice 
cover. The risk of such an installation is that ice pans running 
through the rapid may strike the body with sufficient force to 
upset or damage it. 

A second approach might be to suspend the sensor body from an 
existing bridge deck by cables and a winch which would allow the 
sensor to be profiled in the water column. Such an installation 
could not be left unattended for long periods, since there would



be greater-risk of the whole set up being iced up or trapped by a 
developing ice cover. 4

. 

A third more elaborate approach would be to install the sensor 
body on a stand which incorporates an hydraulic jack to raise and 
lower the sensor in the water column, This type of installation 
could be automated by installing a pressure sensor in the body 
and driving the system between selected pressure limits from a 
shore pump. This approach also has a high risk of damage from 
floating ice and of being trapped in a developing ice cover. 

Finally, some organization dedicated to the study of frazil ice 
in rivers should be found to continue the work of operating and 
developing this System from its present baseline configuration. 
Each year's experience will produce further information about the 
characteristics~ of System and more importantly the long term 
characteristics of frazil and trash ice. 
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TABLE 1 

Summary of Events with the Frazil Ice Recorder. 

DA$E EVENT 
REF 
FIG 

86-11-05 

86-ll-O6 

as-11-oa 

86-11-13 

86-11-14 

86-11-15 

86-11-18 

86-ll-19 

86-11-21 

86-11*22 

86-11-27 

Two supercooling events. One frazil cluster 
signal. 

Freezing conditions but no frazil signals. 

_Probable plugging by a leaf. 

Frazil signals of 0.06% for two hours. 

Frazil signals of 0.1% max._for nine hours. 

Frazil signals of 0.01% with an odd 
intake temperature. 

Freezing weather but no frazil signals. 

Freezing weather but only cluster recorded. 
Partial plugging. 

Plugging effects cleared. 

Freezing weather but no frazil. 

Trash ice recorded. System fails. 

3,4

5

6

6

7

8

9



G02 

_m_=_:_ 

8°“: 

gnaw 

*0 

__o_§_2 

6 
mm 

=2: 

“Q 

__o__3Ew_n_ 

__H 

mmjm

H
L

M 

so
_ =_ 

WO<“E3w 

figs 

S_oI“_ 

I_EwO 

OO_OO_ 

OQWN 

OQOO 

OQDN

1

O 

_ 
_ 
1 
_ 
1 
_ 
_ 
1 
_ 
- 
_ 
Z 
i 
_ 
l 
- 
_ 
- 
_ 
_ 

F0

‘

’

+ 

‘P 

I 

___'

I

_ 

lag 
H18“

l 

cg

M _3W93 N‘O3N1W U_ONO .___5HVQ1d3HO3NL



mQEUUU_E 

UEDFQEUKZMF 

N 

WKZUHK 

_n___~__m‘__ 

_w_w:§ 

+ 

_%_wP_ 

~24

D 

gm 
__ 

mm_m_)_ 

w__/Oz 

Z; 

Q40 

ma 

“N 

w_ 

A___ 

Fl:

w

L

_

L

_ 

_
_

_

_

_

_

_

_

_

NF 

$7

‘

'

1II 

\A 
M 
xx 

/t

M 

\\_

K 

/Fa}/ 

W/K

1

_ 
_
_ 

__

_ 

ETA’ 

T_ 

Kg 

‘T;

_ 

xi 

_,*/

B 

D?

_ 

V 

'_/

I 

mZL_4__'w 

m_g__W_m_ 

____§_I 

m__“_'__O 

02% 

_m__4o_W_ 

|_§___Om_" 

_:__ 

mm 

Dl_|{_Wm__H_ 

_‘_)Glm_' 

_W_m:|“i#__}_ 

Q

3 

m__ NP __ OFQ‘



‘ 

I 

F‘ 

I 

'

‘ 

W
M 

‘

F 

MW 

I

_

\

6 

\ 

L

\ 

H 

I

\ 

W‘: 

2

I 

q 

\

A 

I

_

1 

L

_ 

Q

‘ 

‘ 

‘mu

_

\

A

I 

T 
‘II 

‘I’ 

‘IA 

I
> 

ll 

_

_

N

l

_ 

__‘ 

_¥:_ 

‘ 

r|||

_ 

Lmm 

II 

|i_v___"l

» 

_ 

‘ 

I

‘

‘

1 

_n4_H 

Hwy 

|__‘PH 

’HM__HH‘|_rhHl|L>i__l 

1‘|_|_ 

I! 

__

A 

‘_ 

Q 

_,

r 

by; 

E 
__ 

‘HWJWHV

I 

i'_'__T 

Ti 

"________HHH_“__H 

I 

“Th 

I‘: 

IN

_ 

“MUD,” 

m_J__" 

‘____HH__ 

V‘-VH1-Mu 

HI!“

l 

‘I 

__|,l"|_ 

“ll_‘T 

_’

_ 
NJ

U

R E
.

K 

;_;'__

4 

‘F

- 

0
I 

:__|i_l 

ii! 

5!.“ 

_u“_1_=' 

_~_' 

ii 

_|'!_ 

__l_

‘

_ 

“I

I 

‘

3 

i‘-‘ 

ll 

.> 

RI 

PP|‘lELl| 

_Tn_!'PoHA 

"E 

U0 

5 

Ihfiufla 

otlrsc 

"C 

._"_ 

\~ 

TR QR 

_ 

‘.

_ 

EMPR.

u 

Hh'~l‘H_ 

HHHU 

w'_,;_ 

if

I 

__!_' 

I‘ 

*3

‘ 

_

‘ 

| 

J

N 

‘I’ 

‘Ml’ 

l___|_|‘|}w~|‘| 

_‘_

‘ 

_||__|H|_'L 

Y 

V
1 

‘_Hh1‘:I 

I

I 

_

I

| 

Hwvwuhwfirfi 

II 

WVLWM 

ll‘
‘ 

W! 
3] 

H: 

L

J

_ 

F
V

I 

:__

‘ 

___ 

_> 

I 

‘Ni 

I 

5‘_‘H|__|J____w__‘“‘_‘___ 

1"‘ 

W‘ 

__

I

N

' 

A

_ 

N!KH___WA_"m 

5- 

II

I 

_‘

;

I

,

z 

ll 

_ 

_'|_ 

!I-;_)|l_l_l|:l 

_i|'|l_V!_|l; 

_|l___'_| 

lg 

Ill‘, 

_:_'_| 

"‘|F_|‘:"_ 

l 

I‘-’ 

> 

2 

pi 

W
I 

I-__$ 

“Y 

'1'

I 

X’

‘

‘

‘ 

A

_

A 

‘T’

D 

“mm 

__W

1 

_i_ 

H1! 

'_|l_ P 
myM 

JIIH 

Vmwmfilhn

\ 

,4: 

LIA 

_] 

NW 

[El 

'H_hM£'LH"_IU|_i'Hh>}l‘|_ 

\|I'_~| 

’H;J~ 

a
_

t 

Eh 

J.‘ 

H

_ 

_‘ 

_"1€|_', 

_|_| 

ll 

'.;'l 

N‘ 

VEIHH 

‘_’|_‘, 

‘I! 

N 

_‘ 

1| 

N

1l

é

_ 

l_ 

‘__“““ 

_\~ 

HHHU

H 

U"'_"_ 

_:_.m_J‘I

'

Q 

‘iv 

Lh 

ML

‘ 

ET 
l___\_ 

_‘ 

7

I

L

_ 

"_XI"|l' 

__]|! 

:|:‘_‘_l‘|

_

» 

M

I 

IN

V 

_|’

1

\ 

‘ll 

T!

\ 

H‘ 

J‘

I 

Iii}

_ 

Iii

_ 

__ 

V 

tI_Hl_l|\_l 

HWLW

I

R

I 

if 

N 

_i 

'

h

V

‘

_ 

__ 

‘ 

‘I 

_|

I

‘ 

>7

I 

! 

_i|_‘H 

H:

A

A 
F 

J

_ 

“il 

71‘ 

ii!

_ 

I 

‘

I 

_” 

v_ 

ii

‘ 

Vi 

_5 

‘I;



Q

\

_

4 

H_~_Xl_'||H', 

______|_H_'_lUvhHHHb 

‘

| 

_‘

‘

X 

‘ 

,_ 

I.

I

l 

II

I

‘ 

I 

D:

I

I 

I‘ 

‘I

I 

_ 

‘M_

‘ 

> 

_

’ 

H 
_|:__A 

H

E 

H_H|__ 

We 

'_____ 

8 

_H__HH_ 

H“?

Z 

‘h_v‘___>__§

é 

_’"q2

9 

'

> 

‘E 

_ 

'_ 

_ 

v 

__ 

E 

_' 

_ 

‘.

1 

_ 

___|H‘|_ 

1 
N_ 

'|_:!_ 

_____"_£__! 

EL 

‘I

' 

EE_ 

II‘ 

) 

'2'.‘

A R 
H 
_ 

_

_ 

__ 

_ 

1

_ 

‘V 

6 

"_:__n 

“H1, 

|I__ 

|“"_

_ 

_;_|_, 

' 

I"!

_ 

_l 

‘I 

______I_ 

I 

_‘ 

_|_ 

__ 

‘_‘l'_! 

M 
I_ 

l_"|_ 

W 
0 

SN

T 
H 
_l 

_|_ 

“Z 

_‘u_‘__| 

1‘

V 
II 

Iil 

‘Mu 

¥M)'_‘4“fl4'.v 

_H_V 

m__P__w§ 

\

1

E 

I: 

__'h' 

:|__'_ 

_|'_ 

_l 

;.__|A 

__ 

_’_J____ 

_‘__' 

|___ 

_' 

’ 

‘

I 

‘

_ 

O

_ 

“

K 

“ 

___’ 

' 

I! 

__||_ 

ii 

;;;| 

71:‘

_ 

Z 

_ 

_‘ 

‘I 

mmmmZ_mMw_M__m 

I’

I

_ 

l“"".l‘-‘V

_

_ 

_~_l__'_i>'_ 

I

I 

U 
1! 

~|;__H__ 

l.| 

{aub- 

§_||___ 

Eli 

ll

| 

ml’

I 

II

' 

Ii] 

ill 

1|‘

I

_ 

~1__‘p_ 

‘THH“

J 
W_ 

1; 

’i__’:

H 

|~_ 

IIHHH 

KHHHN 

_HH__HH_

I 

Ui‘l='|I'|__ 

‘TI 

_

I 

fiwnfiwpr

_ 

‘K 

+1“‘l” 

‘k“|t__._m}\KJ||HJ‘HY_l"|_u 

III

L 

_' 

_|Il_ 

|_ 

‘

) 

|__l|l| 

1 

$_

‘ 

_I|"“ 

_"|

V 

‘VI: 

__> 

__ 

1 

, 

N’:

R

_ 

‘ 

Am‘l_j|‘.H_D_ 

ILVIIN 

NV 

!i_|_|‘_I‘ 

II‘! 

!__‘__ 

vvvv 

'1

_ 

_| 

‘I! 

‘F 

l_I 

.W‘_|' 

I!“ 

‘ 

I11‘ 

||__ 

F 
'17)]

I 

‘_ 

__ 

_ 

‘-1:‘. 

'_ 

‘ 

‘II 

_ 

1:‘...

_ 

7:|\__' 

‘:_|_|_|'_

E
W 

‘T; 

J
A M
_ 

hi

_ 

nlw 

H

I M 
' 

‘H 

YYH‘ 

_|__W_|_“

R 

H! 

_WI'_ 

_l\ 

F‘

I

H 

M 
‘J, 

|_ 

_'

l 

A"H_|h~_ 

{£3 

It 

'_!__ 

l 

__ 

i 

__;__I_§ 

|___"1 

;]_____r

m 

__

I

_ 

_

' 

_‘

_ 

J

I

_

6 

1

I W

I 

I

_ 

“ 

'1‘

_ 

'1 

'|._ 

:|.|l.~]:_ 

L_ 

Ill‘ 

I 

_|_ 

:1

_ 

_|wz

H 

h"W‘H“M@m%% 

will 

‘ 

ll 

’

_

I

I

I

’



_ 
___' 

_ 

__

_ 

__ 

E 

:__ 

V 

_
_ 

519" 

‘

_

_ 

:'_|_' 

_ 

_"‘_i;'_v

' 

_ 

5:‘

- 

||_ 

_:_v_‘

_ 

>_

_ 

fl’ 

"_“_I‘ 

_l_-_ 

1"‘ 

L: 

_. 

_v 

_

‘ 

1

‘ 

ll 

“ml; 

|"I____y_ 

___‘_'| 

A,"

P 
_' 

flu m 
>5: 

WW‘: 

T" 

‘ll 

T_n 

_k 

7|!!!‘ 

‘L 

‘|!____ 

ill 

IE 

all 

UE'!'l 

> 

, 

_W 

___:% 

IT

T4 
'1 

‘E_.|’ 

___‘HUHHA___

H 

MUN 

“|.J 

_"_|:

_
_ {P

iJ 

UT

Mx 
EV 

"_"“H_ 

___"_‘_ 

___$.’|

_ 

IIIJV 

‘E 

__v| 

'1

l 

_W_

'

_ 

_
_ 

9 

L! 

__i___| 

v_j-______p___m 

PRI1I_ 

q_‘__H_ 

ii 

:?W~~WMfl~WU;IL§nM%+%mW%MMMfi% 

|_H_H_'w|_ 

_4_m__._’||H__H;_HH‘1'_J__ 

_ 

__

M

A 

_mH_ 

‘ 

_U 

_|:"||

I 

"__ 

R
_ 

‘_vl'_:: 

V‘:

_ 

G: 

‘_ 

_.|_‘_'v"‘ 

In 

H!’ 

‘W 

|>_']|'_ 

MA 

R_ 

’Ii’._l_~ 

“R 

_ 

___

_ 

_' 

,_i!__ 

‘EU. 

'__:__ 

U“ 

A
_ 

if 

_¢
_ 

_!___' 

Ii!’ 

"Ci; 

P_____ 

_A

1 

HIM 

1‘! 

__ 

I!

H 

||||||| 

‘_i__>l:_ 

;l_|_ 

A___“:€_L_'_;¥

1 

__‘|MH__l_! 

‘__ 

__4 

Land 

____“fi 

in“

L 
kkpv 

I.“-mi 

MEI 

“HM 

“III 

_| 

i 

|__ 

_|_lhl|‘ 

HI. 

mm 

,\|I___{; 

lw___H’H| 

_’HN_| 

‘_‘_W_

I 

;lll’\‘ 

if 

‘__H_M.|H‘l_ 

A; in 

lwln 

_P:|u|H1M_‘:'||Hlh_ 

J::m|l_lT\|’ 

_mWWHw_Il 

H 
I'__H: 

M“

"

4

H 

|_VHhm“W‘> 

N_“[___‘|J_M,mW'd_’_'M|Pv_'H_P_d_|~|P'Wd 

.__Hl||‘M‘|_H\_'__||__ 

‘ml! 

_!___iI 

Wm” 

__WHH| 

|_‘_“‘H|h_H_Vl_A 

HUM 

U_'|_HH 

Ml“ 

__ 
_A 

_ 

V_ 

‘,4

I 

_;5__~!_|_ 

__vHY__|*__A3fi_._n

‘ 

W_:__ 

'“__‘h|_J___ 

11" 

‘:___:‘ 

i1'|_V__rIHHH_""’JHH___J‘HHH|

I

‘ 

'____

‘ 

lr

7 

Ill}

, 

“

V 

ILL 

‘H 

HIMHI 

‘HUN 

1;"; 

.1’: 

‘

I

’ 

I‘

I

I

l 

MPIHHU 

_h|'|HH___w||'_llH 

vii} 

‘ 

IHHIM 

uh“ 

_|M|liIIl_H 

__HHHH_|WHH_|_

_ 

1|‘

_ 

Li

‘

i 

'_ 

_HU 

HIHH 

HI,“ 

UH 

WMIHHN

I 

H 
I 

inn! 

':_I_*'|I|_‘_ 

,_'_|!_ 

ii’! 

' 

I-ii.) 

' 

‘I

I

‘

‘ 

‘

‘ 

‘ 

_ 

A.

K 

II 

ill) 

_"] 

||_ 

A__ 

In 
_ 

VI 

Hi. 

HMPHHII 

~H’~ 

i‘ 

‘Ll: 

_‘ 

Q" 

lI"__‘|‘I’:|‘ 

-"W._l'|'* 

__

_

I H

N 

_ 

I 

_ 
_’

V 

_>

, 

2| 

!

7 

HHI'L_,HH__H 

_Jll_

_ 

ii 

! 

A__I,__H|____1_____h‘ 

_K|_'_H.|__ 

_':|~;_ 

H_HH‘_dH|_HHwh_HH‘HHHMHUHIU 

Hl|_‘U___w_||)_‘_'_|_i:| 

"III 

]_|_iL___1 

_v 

1: 

‘_Ib__]__:“ 

‘I 

‘ 

_|'lI 

L 
i‘ 

l_‘:__ 

II. 

_ 

||__|_-_ 

[I 

_' 

|_ 

gmlllvl 

"1!l_ 

ill 

"'|._ 

“i!_.lb“J“_

_ 

fl|_ 

in 

_ 

‘I____“‘ 

H 

_ 

_i_ 

xi 

‘ 

__ 

Y 

Il‘|

I 

__ 

ll! 

W%wfl% 

t 

_A 

W

_ 

kw 

_‘_ 

__ 

_W

\

I 

'| 

‘_ 

ii 

WWH%ihn‘_fl_»i~r: 

W

_ 

l_ 

7

‘ 

I 
I4 

W 

I- 

‘

‘

I

I

“



_ 

_ 

_| 

)l 

ll. 

K:-.._.‘] 

‘

_ 

II 

_H_ 

IE

_ 

1!’

I 

I! 

III]: 

Iv

_ 

_. 

_

_ 

1!!‘ 

__ 

, 

‘

_ 

_ 

.1 

5:‘! 

I 

:|'!_|_ 

__|

| 

‘

2 

ll.‘ 

‘__

V 

__ 

_| 

_ 

4__v__

_ 

“

_ 

_ 

_ 

__:__ 

‘I4: 

_ 

__:__ 

i'_,€_l 

____' 

_|_~

_

_ 

_ 

_____|_ 

_

I 

w

‘

. 

_

’ 

:1 

I 

"““‘~"‘

_

_ 

iJ:|l“ 

yr‘ 

t."

V 

_

_ 

_

‘ 

_

_ 

_A

_

I 

_ 

Ln 

T:

i 

_i_|h 

fi_‘___§___ 

LL 

‘ii 

:‘‘_||_H_’_ 

Pub“ 

HIM 

‘

‘

‘ 

‘ll 

_

I

_ 

‘Iv 

ii‘ 

l 

K:

I 

ti

1

' 

*7

i 

A_'

V 

W‘-W‘-l' 

|~H‘P‘_H'_'|'l| 

A 

__

_ 

ii‘

> 

_||_:_i_|I_ 

2". 

__,_'____‘H 

HHU 

":1

_ 

ll 

ii? 

ll‘ 

ii 

liuihlh 

_;_HI_M_V___|U,_“7|HU_vR

I 

HH'|_H~‘__'l_~il'__l_{£694‘

J 

il~ 

M/H 

‘Ii; 

_

_ 

I‘

, 

HUN

J 

‘Q 

IF 

SH’ 

‘ 

‘ill 

J'|'-1|: 

__l___‘

I 

nfi"‘___

_ 

2:‘ 

A 
I‘ 

_ 

_____ 

I‘- 

‘I 

l1_ 

__“_____"____Hv__!_F5__Wfi_n_‘___1__[;"I_I___‘ 

fi__d___“T] 

r“_“fl““iT: 

“_‘___‘h"_H"_H 

' 

___

_ 

_____| 

Ii,‘ 

|_hn_““__‘ 

hi 

"_ 

‘d:__!‘_I 

_>_"__‘ 

I'll 

‘

_ 

"I!" 

A 

L! 

|

I 

]

_ 

.

I 

iv

' 

‘if 

‘

I 

_ 

_'__ 

’ 

V: 

> 

K 

'1: 

_v 

' 

Iv‘

_ 

' 

‘V 

_ 
__ 

__|

_ 

'|_ 

_‘||;'_, 

H 

_“_‘__hHv\k_

_ 

:=I~'“__‘__N:> 

fi__'__'_ 

3 

I

V 

N___“_X 

_'H_‘_H.__ 

_:___U_‘| 

‘_H_nv_.__ 

_H_‘__H_HHU’_l|_j1H_‘%uW“H_w__p_ 

_‘H_UH_H'h__L_ 

m____“PJ*“‘HH‘ 

'_'|__||

_ 

‘I 

‘| 

_?l_" 

___‘|, 

5"‘ 

‘II. 

_ 

_‘ 

_ 

_

_ 

‘ 

| 

i 

-V 

_|_i_ 

_' 

I. 

I_ 

1 

,

_ 

1’ 

1|‘

‘ 

I 

|_ 

I- 

I

V 

Ill:

_ 

IN‘ 

_

, 

- 

I 

WWII“ 

‘mm 

IL 

|_'|’l_|l' 

‘I; 

___ 

‘I 

ii:

: 

ll‘ 

_ 

LL-“'-ll.‘ 

HH______,__ 

4__i‘H:hA

I 

Lin

I 

_ 

_uII_.mI_ 

_U___|_‘|;_v>_ 

I 

__i|

I 

~‘ 

1

I 

If

_

' 

|_ 

_'____‘ 

‘

_

_ 

'7: 

‘ 

V 

_'| 

__ 

T

_ 

_|_ll|:"__:__‘_v__ 

'1|‘“___q' 

II: 

'_':|__I 

-'|| 

_‘__ 

_‘|li 

HH~_~_ 

_|vHH|__"_H_|H_lV 

‘>_b_X__!_qH___‘_l_ 

_r_._v_A~_]___|___HI_ 

H‘|_H_|_ 

H‘ 

€M_|‘I___h____ 

_’__PH__|‘__>' 

H 

‘gli

L 

.l__!":__|_;_ 

i_‘

4 

‘NH 

H___'€ 

'3!“ 

H__~_h'IlI|_H___WHhH’__ 

__‘lH_H_l" 

HH_H_HHH|__ 

H__Hr_|‘_WwUUm_H+:HTH%W_ 

__ 

'||_ 

-V-'1 

_‘_

> 

'__'i

_ 

__I|______ 

_"_ 

ii 

_

_ 

_i:_'_Xv 

___| 

il! 

__“__“_:v 

_

_ 

J‘: 

H 
__

_

_

' 

“ 

_ 

ll! 

2',‘

I 

_ 

I

> 

I 

VI

I 

5|

_ 

, 

I_‘ 

MU" 

____l_M1 

i’|'|_'il|'l__ 

lg‘ 

>__"_|'|v_'_ 

T: 

‘L 

‘fill 

_|':|I.‘I 

_:|||

2 

_K 

{J

‘

A 

'i_ 

_’ 

§L“__|,_4_’ 

_ 

__I__ 

>_ 

Jm_._|_1_

_ 

__ 

V 

‘_ 

'_ P 
Q;

K 

__“' 

N 

1;‘ 

I1- 

_|HU:_FhH_'~_ 

‘HIM 

ll! 

!__Lx__ 

ii! 

1|

‘ 

5|‘ 

__ll 

ll“ 

ll 

9

‘ 

I 

' 

:1 

Ii- 

_‘|_"|_; 

_|"l_§_|_‘_1_’

_ 

‘la 

|_|_‘:|L 

vll"rl‘v|>|_ 

‘ill 

‘

_

_

_ 

I)‘- 

I

‘ 

'|_ 

rI|_ 

v_ 

> 

I’ 

‘|__'|_l_ 

I‘i'|' 

_i‘|:I

A 

I 

lg 

1‘ 

_ 

‘Ii. 

‘ 

LII 

‘LI

V 

I

L 

I 

‘I-

1 

yl

L 

I"

H 

lilri

A 

A

I

‘

_ 

V 

‘I

‘ 

_‘

_ 

1,

‘ 

_ 

‘_

_ 

\

_ 

H 

ii! 

__ 

k|_|___ 

_l 

Vi 

F. 

“E

I 

____.__r___h_4 

_‘_w_u_r__h_" 

“gnu! 

fig 

in 

‘K____H_‘_l_fi_ 

V|_

, 

Eh" 

‘WW: 

_H_|'|!___~HH||lHl___lK|I||_HH 

HVWHHWMHMLMHHI 

_lHm|i 

EH 

‘fit 

_l_N 

1 

HI 

gw 

lmnliu 

ll“ 

mu__“H:_WHmhLmwml 

__HbH__H_"_yHH_WH|Hh‘HHH%Hh_m“_HH 

In 

Ml 

I: 

'_H_ 

HI- 

Mi 

:__‘ 

‘ilk 

’_i\| 

‘HUM 

_XH__‘r_l_|__!l|>_I}MX|

_ 

wTHUH_i'H'_H¢~: 

|‘_~||_|Hw|ll~_| 

[W 

l__ 

H" 

l

I 

KIN 

‘fix 

1" 

I 

WT 

_‘

H 

HHmHHMH'HHHWH_WH.HHv| 

l_‘|_' 

‘UH 

‘

‘ 

bk

H

W
M 

I 

I1

M 

IN

I 

fa]



i
U 

VlW‘jlmyW~¢M 

Hi_w¢TMwh%wWwWWW%mwWflWW 

lat‘ 

Hm 

Q 

ll 

<‘ 

____';_ 

if

E 

5

I

i 

HM 
V 
Hi“! 

xi" 

_ 

i'.€ 

||I|;vl!| 

_1_‘__‘_:l__'|_,_

A 

ill’

_ 

4". 

_l_l: 

L 
:_ 

‘_ 

_> 

"0 

"1'_‘ 

__'_E:f 

viii 

7

_ 

!__ 

-\vI'l"' 

7 

‘I

’ 

E

_

4 

|_H|:WilH_|H 

HHP’_‘_|_'l"H__'H_,l‘HVH 

_E 

~IHH‘ 

T 
__ 

>

A 

J_q_!hh___W_'|“ 

‘H'!__V 

ii

_

' 

2

> 

ll 

k
_ 

‘U 

_V_ 

W
N 

Q 
'il||_>K 

.7 

‘Ii 

ii

1 

‘é 

9:‘: 

""| 

‘I 

Q 
P

>

P 
P" 

~|‘!.v|" 

'|‘_|:‘ 

UL’ 

‘

_

_ 

A 
P 

E 
E 

"1! 

‘-'1

2

I 

_I 

T 
H 

3|‘ 

‘ 

_

5 

N
E 

llm 

_|'__{ 

I 

"Xi. 

l_l_| 

‘|w_|" 

"'l'__ 

'_ 

__: 

I‘ 

:|_ 

'_| 

.‘ 

H 

in 

T 
H 

c 
X 

V‘ 

I'll. 

‘I

! 

_|_ 

t 

H! 

A_ 

_____|______~HHl_

H 

HH_|_|" 

‘IN 

NW 
_ 

E
‘ 

‘|N"v"fi‘

_

’ 

Th"_HH

S 

1_||_‘W_ 

U 

;H_h____ 

__

_

’ 

~__'|HH’_4 

S
N 

2|! 

_:’_|v

M

5 

7 
V. 

Z

' 

it 

T 

Bu 

1'h‘__qh‘- 

hi, 

In 

_HH_’__| 

__UHhHHJ 

1|.‘ 

ilylhuhi 

H|'_Hh_:| 

"H|_;H_v_ 

P

'

i 

U‘ 

'1 

EN 

HWnWMWmWm%W%mNmmfiLpMmMhwMW””]MMWhWHM“WNW~l 

Fm“ 

“Pl 

Z: 

_ 

'__ 

\l 

'13 

I_ 

I 

,I

5 

W_|l||_m,i: 

I1 

‘,I|l’7|||'_ 

‘Iv 

ll 

5"‘: 

‘El 

_|q 

ill 

"‘ 

E 

|' 

l|_'___| 

I

I 

‘|!|___ 

HI 

ll‘. 

|!:I'_‘ 

_|'|_“‘

I 

i 

‘Iii’- 

_|! 

'||

; 

_

_ 

;_| 

_|_ 

:_;L_ 

‘I: 

I 

||_

V 

Ii,» 

vili‘-_ 

‘J 

ii‘

i 

|'_'__\‘_P 

‘V-

_ 

I- 

' 

!V_ 

‘_w_*

_M 

bi 

_'M_M

M

_

_

1 

‘___;L__‘M|1__mkm_FH__mhhHH_JtPJWw“wF'RH\“‘Mfl“.lwMHHP%mM"M”MI_mmWa 

4 

_H“_k"m_“_'W__MEyr%H 

> 

“I

‘ 

Uwlwmvfi 

‘HI 

‘H 

‘III 

HI 

H“. 

__J 
4‘ 

'h_ 

H_|:_’__!HH 

lb 
,1 

L,L'|I"HNl_ 

_~'H,HM_h 

HHH

_ 

:|'_| 

__i_::I 

:!‘.|\" 

ll 

iv; 

|||| 

_'|>_ 

_v__vHv_||‘ 

>_‘;H_HH_w__H|H_HI_HKWnW_‘Hfi_ 

“Iii 

It 

UJHU 

_|vHwI'H_ 

vimq: 

-;!l 

‘iI"

‘ 

IlI_ll|]

I 

In 

Ev! 

_> 

_

_ 

i 

__ 

_ 

i!_QI_ 

Yilb 

'2

5 

VI‘ 

I‘, 

V 

I

[

| 

_|_|' 

‘_ 

V“ 

Ii 

‘U 

hH_J_!H'_ 

gm. 

‘H 

’H}H 

M“; 

'__~ 

|v~U_) 

HI: 

__|!_ 

/||||_v 

ii! 

V!“ 

H___|wH___HH"_iH‘|_w'¢HE! 

__!_l_

W

“ 

:_|_'_H|_|,'_N> 

HH||H‘HW_‘ 

7"

' 

lid 

_| 

1'! 

|_||Iw 

II!» 

“"'___||_ 

W_.ll'|_ 

_‘||_I|_ 

'l_l‘__

I 

II" 

1|: 

Il_ 

_ 

II‘! 

'_'i|_||_

I 

Ml 

_' 

i_

‘ 

1"‘

‘ 

_‘

1 

‘I 

‘ 

__ 

'

_

_

_ 

U! 

_

-

‘ 

_I|

_

_

J 

!

I 

T

1

_

_ 

7

_

_

_

I 

*1

\

I

H 

_ 

_

I 

_\ 

T"; 

INT 

’ 

“.’||'I'Xl""l-""I|v"Il 

:v_:_:;l



5:8

k 

‘Iii’: 

‘

" 

_

t 

_‘

‘ 

_, 

__.__‘_ 

!l|_| 

____||_f 

_K 

_~!__ 

__i_ 

_|_ 

_

' 

I 

_V 

!_|___l_ 

_'_‘“l“: 

T’?! 

_‘ 

2} 

'|";"'. 

_“!_v_| 

1! 

;_ 

_ 

_ 

__ 

2": 

‘_‘:__ 

‘I. 

:\‘|. 

Ill 

Iv>‘l'l"’!'|.I 

Iiliil 

2 

i_|_ 

,_ 

V. 

_|_ 

I‘! 

_|_’ 

‘ii 

1 

'1": 

"5; 

vi 

_‘||____ 

1'1 

":_H 

_y 

_I_q|l‘H_"H.|HHH 

h|'+'_‘____P‘ 

H_A_M‘_m__‘_ W 
Vii 

_ 
‘ 

' 

_|_|':_‘ 

‘ 

“I 

>_ 

; 

__|_i, 

ill 

'-.:“ 

' 

_|_ 

‘. 

“I77 

_ 

:1 

‘____ 

ll. 

' 

‘

I

2 

I 

H_'___hHH‘_‘_‘HHH_ 

_w___HHv" 

‘I 

,|HW___wH;4|_w_W!_" 

__H__l_¢_M 

__ 

flu 

wfljlunu/W___W_'h_H‘__ 

__H|__)____‘_

A 

H: 
HM 

V‘W

M 
_ 
1W4, 

",_,_H____Vl.___‘ 

_
_ 

I 

K 

,R 

l

I 

1' 

I’! 

w
' 

: 

ll 

‘

’ 

F‘ 

‘I 

_I 

..___ 

-‘I-7'!‘ 

Ii!‘ 

__

I 

,5 

]___H_‘I

A 

_ 

~U__H__

1 

LL 

I 

‘VI’ 

‘i|___"__ 

E 

“I{_A““ 

MFR 

_‘_'||‘||_m 

_T 

R_ 

i‘|‘m_ 

__i_v_m___l';_~:_H' 

__ 

__ 

_'_|_ 

A’! 

|] 

li!_'|_:H|I|_m_'____ 

|___ 

i_!___r__'u_'_ 

_z 

N‘ 

UH__D_. 

E_ 

llll 

I 

ii 

_HwRM 

:l 

6-‘ 

>“_R 

__‘_.||' 

‘ 

__H__

_

T 
H‘ 

"-‘_|_‘H.\'|'|‘__‘ 

_ 

__A_aV 

|:_~ 

__A

S m 
I'M 

“i 

WW 

Wmw

1 

NH? 

L M 
_
H 

l‘

M 

! 

!_’ 

'|]' 

- 

Pl! 

Ii‘ 

‘i|:___’_____|| 

|l_i

I 

"|_’ 

I‘! 

ll 

‘ 

' 

lU_u-|.lHu‘|‘H|H|l__l‘|_ 

'_|,i;‘E 

1!‘ 

‘ll 

_hi!H_w 

Ii: 

imwl 

_> 

I-1 

_ 

ii‘ 

‘I’ 

V 

_‘l'____

_ 

_' 

Q: 

_ 

5!:

_ 

I] 

__||_v 

_H_|i_']“I’ 

Mg 

_ 

1"; 

_‘__M 

___|':__U, 

I 

,_|5_ 

_ih_H_I 

Ht”, 

_ 

I.‘-' 

_' 

7_|_||v 

__ 

____| 

I 

__ 

‘I 

2 

_ 

‘ 

l 

I

: 

M 
~ 

|I'!__ 

"‘ 

)'. 

‘I! 

‘:‘ 

' 

_" 

__ 

_v 

I 

I‘ 

_‘ 

I 

_'l||u 

I.‘ 

n 
I

! 

_ 

I. 

__ 

|_

I 

I 

‘__ 

‘_‘ 

‘ 

_| 

V. 

_ 

|_ 

_ 

|_ 

' 

“K-‘l.|-‘~

Q 

___w__Mh 

mi 

_M_H__IV%

l 

H

H 
“WU 

___U_|_ 

M U 
‘M~w 

__;_Hw' 

L“ 

Al’_'_!_._H 

H|r|||h 

]V:_hY_ 

|______‘!_P’_‘_'|L_|HM\h 

h'_h>_'|'HhHh_M~l:H_HYH| 

_

I 

V 

__

I 

'l_|'_Hl|H|___HHH_ 

_H_||_|_|l|| 

“WNW 

HUN“! 

HUIHH 

“MIMI 

NV!‘ 

‘_I;!|);HlH'l§ 

VHHIIHW 

H 
II‘ 

_

I 

M

'

N

\ 

‘V 

_ 

‘F

7 

M“ 

M‘ 

‘M1 

HM‘1M_]_|_vh

i 

“HU‘|"mH‘_'n__ 

‘MN! 

“IV 

If 

HM‘H|_l___~kH 

%~K_'|‘_H‘HUHjmM| 

__ 

H‘

\

I 

_W_‘mH_A 

MMAMWMMM 

__'H‘____A‘H_A_i 

HVHHNHIVV 

‘I 

V:

H 

‘kl 

‘I 

I 

‘ 

I 

‘ 

‘ 

I‘ 

7 

| 

Ix 

,‘ 

K 

'1 

__ 

K 

Y‘ 

I 

E; 

’

V

_ 

_|‘| 

hr‘ 

Vb“ 

I 

I 

__‘ 

_ 

‘J 

|_|_> 

M_|_‘\_:X 

I 

_1 

:l_‘H|h'__ 

ill 

I, 

]!Jl 

I_iI'lH->l]l‘I'|.' 

I‘ 

'_|_|_|!__, 

_:‘_| 

__

_ 

My 

'___!,Tlh_HH 

H 

~’_dw‘H|I 

'J_wIH|__;_V?|'|_Wvi|_¢J|M_'H__ 

‘!|l|_l+_~'_:_|_ 

_‘_4_“fl_M__l_ 

||I|;|_|Hi_l‘_M____H_HH 

__[HH_ 

'___H__|w____>_H_d,w_l|HHM__|HHH



‘_l__ 

I 

__ 

I; 

‘_'h 

:1 

‘[1 

‘ 

' 

;__|‘r“___> 

_|_

. 

_

I

l 

‘

_

‘ 

Hg‘ 

H 

_|JHH|%_J 

‘I 

A 

‘ii 

_H

_ 

‘Iii 

~_in 

W! 

|_|‘|1_N‘ 

11

A 

_| 

‘ix 

‘I 

I

_ 

|._.|g’! 

ii“, 

I

_ 

H! 

M~_|~' 

'3‘, 

‘:i_li'_§_ 

will 

“ll 

‘IL 

"K! 

K. 

_

\ 

N

'

_ 

__ 

W 

:-

‘ 

I! 

I‘ 

I'll 

l_

' 

I’

‘ 

_

‘ 

‘_ 
_ 

3|‘ 

_ 

' 

‘|||i 

I"

‘ 

|‘r

I

H 

MW 

WWW. 

Ulhmm 

_W_!

; 

“WA 

_H 

i‘ 

‘ 

‘llA_H_:__|_K

A 

_H_.__w 

HV!l%

W 
H

7 

ii‘ 

H_W' 

‘H

_ M 
II‘! 

WM 
DH‘ 

A'duN__?_‘ru|'ll 

I‘! 

A
I

‘ 

‘

I 

|__M|‘|‘_ 

_ 

'3 

LAE

> 

___|:| 

H 

if

A 

3i 

VVVRC

I

L 

mnmhhn 

‘_

‘ 

‘ 

_ 
__ 

is‘ 

Z; 

||||| 

I 

T 
I

‘ 

OT 

E.'__ 

TI 

'_||N

E 

_a 

L

A

I 

‘a 

_ 

~_

I

I 

|_

_

I 

_ 

__

I 

“|'

'

I 

__

‘ 

ti 

I 

IT 

___ 

M 

vh_"_

V

M 
Aw 

_U_ 

hlhl

_ W
i 

_ 

_||hM___4_ 

h_L_wH__ 

5‘? 

1;

F

_ 

_L 

mu!

_ 
_WI'_P_ 

"_'_wI_‘MW'_H 

_m~_’ 

_HMMwAl_m 

WNHWW 

_'W'|_mV__'vUV|"X| 

Md 

__h; 

VHIJHM 

_W|Ll_|_L’_H__H_|) 

Win“ 

<HHH_;H|_H~_Hm‘_ 

__H';'W|l]|_M 

H'_'_V_H 

Huh 

__ 

UN 

M_n||__ 

"H:

V 

vWH_~_| 

.'l|E‘“‘i‘ 

‘J|'|||_|‘ 

‘WMIHK 

MW! 

inn‘ 

n%wH"h 

M 
xiii!‘ 

lllll‘ 

‘F 

H_|!H_|H_W_|l|_lM

W

_

I

‘

' 

“|‘|_~__I|~ 

I1‘ 

it‘

1 

_ 

_!'lH‘;_1'_hHH:|_H!Il‘" 

ill. 

M 

H‘|H_|l‘ 

il: 

‘§_;_W_>_N'|__

_ 

II: 

5'} 

‘"1? 

ll’ 

Wilifl 

UH’: 

H|w_i|__ 

I‘.-1!" 

\.'\“WH‘Ul.U'm-J, 

_|_H_H|__ 

I_H_hH___ 

__v:_'_‘H|H 

|_H_'_||_h_ 

_r__“H

H 

INN“. 

m 
|‘___Hv_' 

__U__hv’Hv| 

V‘ 

‘||~__ 

I! filn 

m_hvH_m__lW_~P|“i 

__|_+Wv|wLA~”‘_.)_‘b|_'__|H 

v|HA|H'_MHL__I'HA|_h_M’_,__MHH__W__‘LHw_H 

VMWWHPHWWP 

U___|H_hI_v___H___‘¢__W|PW__' 

M_V_M_MM___H 

iH_W__’_H_H 

______‘4 

H__’_W___

_ 

it 

__v_LM_W__ 

MWWWi'mWW__U 

m'm_'H_



\\ 

_
n 

_m“|1 ,||\3 

“m\|_o 

m“\H__”_ 

“Mo

r 
M“

_ 
m\H‘_||___aM

_ 

Mme

_ 

“M9,

_ 
NW3"

_ 

Mm

_

__



3' Q 
*1‘ 

\ 0 
‘en »1M‘___r 

~ » W - 11 rw ‘ii I!’ 

. M " - "Y7 W 
‘, 

.- - ‘,,.--. -. 

a" ‘;' W "xi Tim‘ j““z 
11‘ “M ’ 

| 
Mir“ I“ 4 J" ii 

'>"‘*°1'l‘!3i""l 
I -i"“c'.*$'~~"' 

F New ,=.§~ , 

$53! 

:§=»~ '-K »\. 3"» §,~#g.J,fl.3 1 ‘Y3, 

W 1 4%", Q; 
> »f’;’

: 2".» 

£2; em .J§;,;,’! 

1%

* 

F"‘* 

»..\@é2-. 7“! _ r .-= Q '1» ~ 
t _,;‘,w, fa-1%‘ A _“ J2‘ ‘H\ " 

5% 

ofgf 

E-‘Ya 
4%.“

" 

¥{a~ 

;1_r“‘i1i‘*i§§_,3:.;‘;;£ *'§ iyfim W at‘ l17,'__:bu§‘1~ -¢-11,,» 
:2] 

**' 

~.-'“ ; -~»Z"~§n“~<¢~ » "’ 
~. _ 

=' '~ia»+¥'~ *9- 
’

z
4 

:5 

‘ 
V 

»M»r.~»- ‘WW 1 -
W 

cw > . 

>, » 
flu 

,4-~‘*"'* 
§ ‘ Q4,‘ »-m~N_ 

V“ 
T, <cm,,l]MM 1 i i Wm ~m;;$_§5M. ~»,,,_., (W; , ..;,,- ~»~ I , ~ ,3?- “ ;,, ;§i¥,»~<~§. ~\ 

_ 1 I ; , .-:;4z§--,3 xx, F3 .,_ _ _ 
..,_.»-1-wk . '3" .»:e»¢_,‘>.. W5». > .zr~-x $~>,,¢~~ gm .. =,;=- I; I " ~ ~ 

.I..i::.I /;, 
.1 

M‘ 

KKR4 x ( A 
=8»-1:

» 55' 

K??? 

W;;;;,;v N W - Wfi !~4 “WI Fr @515“ Y, “ -<m»* 
. fiiyé 

¢. , 4\ 

c ~»M._;v,§..WMM - 
~:Wm ’ "Kw “i§i.~<v»~., 

‘ 
“WW1 1;; -~WW M 

W‘ 
:15

W 

~‘i“{<%§§§;z 

1;.» 

1* £- T-2 

‘v M- 4 »*< 

:6 

N:L , ~, N 

~.-%, W»§..,Wa 1A-,»/“M
~ 

/I , M M , $3 . ~ ~ /3;? a; 
V‘ ~ V1, 

*1 ¢ 
E , ,~§ ~ F’! 

”*¢‘}‘§';*” Y W >3§>-i~¢wM“:*“ ~ ‘ 
'@*‘§§~»'“$$$1.~...»1 /V D ,7 ,, w,»m Q »W§¢=¥’~ K» W )4 

K 
E 

.°;; »1= Yr M, W,~,Q<,;;;i_¢:,.‘:,.>;flf . ;1;‘;>¢;»;:@%~,;,;:r A .@. 

xy WWW -,.w¢ ~ )J3 4,, ,§§xéc.;,_';;Q_
* 

< , _ __», - - ~ rw; 6. ~ ,>rg~&~ ‘am Q 1 _ , 

wvggi

< 

M: 

iv 

$3"? J 

w‘ 51%. ‘WI ,_ \

% 
#4,’, *4 *"\ . '-~ ., .~ - Y-H: . M,- . J»"n~ ’ fia ~-W ~ .2: a _ . "" “ ~ 

... »-at 1 *.wf:.} 
'»~><v¢ -. .. “*1 ¢ Y.» . “'=‘*_u_\ W“ ~__ H_»:,.-@_¢- ..=-p,,.; "E _' .11-.¢,» .-¢.,. -~ ‘__ “NV R" 

> 
$7.»,

’ 

QM‘ ”
° 

“r 

,»- "d\~ . 
‘ =*» ‘ ‘* /~ ¢ 

Q 
J‘ X ' 

W“ ~* *~¢..~@§»i5i1’,:§“>,Y»*~<>I 1 
r ~'v;~~w»/"“>s,?‘¢a 1*;-" "r-=M~’§§»1~~ 1‘ 

,, 
~- 

' 

Kv 

‘$1. 

$1»-<»fi 

"m

m 
01 

"% 

'“’;@»@ 

**'%w 

5% %w 
>u<=**";z “ ‘Ir 3‘ ‘2°*’*'" 

W %' ii?§§";‘*‘§§lwI.@ iiixgfgijfri iggilf § {.ai**'*i' “ii 

k Tfi“fi&~wATER*REs5ARoH lN,$f.f§[EJTE‘ 1 

Q BU RLlNG€YN~1 ONTAjBI@ we 4A6" " W fii“ , 
~ :Mfi»K,§ *3: 

gr »\WW%%;mi%€w§é . 

Why 
M 5 gay fifixgég 

1 » fix 
1<§§/=%@@=5Bgs W§{,‘, milw $1{3».3$», 

‘Y? 

1‘

5 ‘Q 
"fig 

#'€‘5 

éw 
B.

w 
1»,M 

NAT! 0 BO 
3%? ~€ {\»- 

3 rvw J“ 
~w Q * 

<v M ii 
2: 21);»; 23??“>

i 
#53; 

la‘ 

‘mi 
“ 

HP; fiw§"I@@i; mm% 

@,~i?“3§iy $1,;
' 

fix M ‘J 
2’ fig: 

W W ~ 

6,‘ N K>*‘v»\;;< /§,M;» 5?, +), 

3%»? 

1%,; 2% 
E EBCHE 

®§§f(ONTARi§i§7R 4A6

, Qéw .v~4e~ 

>Q»»¢‘W 

9‘

x 
Q
Q 

53% 

, V :.rg V 

“ 3; W W3 W»; L
V 

Y? 

3;} 

~ \~ . 1% X * *Wii% 1“ %§.w¥* 5 »¢ I 11 1% fig»! 
. ' s 5; 1,, ‘~ 

K *1» w -:2: m PIE‘ < AA W V“? ?§§~" . 
“‘ 

1 M * *1" ‘M F’ 4% 
“ ”‘ ° 3"" “" w ‘ ~ Q? 4% ‘W1 * “fig > J » 

113 ,2, 

*”’ Ffigm $‘51‘J§ M 

1N$TsTL!Y%» NKAFLQNAL 
‘§“i§*~@*‘"* c “P“seé”6%BURL| 

.4 »‘~:b~ Pkfifw fix. 

"§‘°§,.>'*3:~?’ 

wfi KM 
3% 

“km 

“W 

@&*§?>» 
M» 

r%EP1*<"‘ 

WM A 2%: ;;<

% 
w."‘-K.

~ 

3» 

3*? 

<~€

& 

Q;
K 

., 
' ,2 J-:3 ~; ‘ -_,_w ,-. 

. ‘ 
”'.¢."g".:,’j‘&‘-'11;'¢L“‘¢-’ < ‘W ‘>4 

255 

_ 
» "‘5T'f”7'~.1},.. 

l 
\ 

~ ~..‘; Q ';- ‘_,.._ 
» 

’ 
,‘ 4'£g'1;"<’, , . ~_-".~‘~.~;,€‘ ¢‘*z_5?e¢;i9‘:*=.';;..!‘~"¢'m-‘»‘.gZ§-,~>.‘=;T-J= » , 

, \ xv [J _, ,_ ~-§~£;. J » _. _.\¢,p;,,m_¢; =- , . . ~. .7“ 
~_ - 1 ‘ 

1-42.‘ 
‘ Aw.‘ ¥,_‘»‘~.'—.7‘..¢.'—"“.@@.:'4;:-15' 

~52.“ -~* ‘ ‘ 

'{'§‘_;)n‘m 
v‘ — ¢ 1 . -, .‘-3.__*»,—.I/_ -1.’-'3'-.:b.. -. _,,.~/_-y.‘-1. 7-, .- 

~ ~ ~~~'§. "' r ,rfi.‘ "~..:§::‘:» 
" 

. .. -1 *1‘: R » A » . “Q H:-;‘fi4*\‘ ~51.‘ ;:g;:‘;‘fi\_~)‘!-'11 
‘ 7"2!.<‘ 

.¢_=< 

1,":;v:;;:ei§>;"'§‘»-.>:_~¢=‘;»‘3"~ '1, . 

-III +5“ If-”"x“.'\," '£""‘»"-'“"'"‘3"1'*"":f7‘~7""” “ 
“.111-‘ .. 1/1' >4 ..>~\:-M 'L~4 

?, 3;: :1. tn: 4 ,q -,5,‘ ’=';[.~ ¢-L1,.‘ 
*' 

" -"131 $3 '~ »?:'""w - “” 2 .." 1 ‘F3 

jz‘ 
‘V

E ~>< '14 

» ~_v:F :2, ‘_._~.¢--,,-=.2.- -»»~- - ~ ‘ 

‘ 
~2~"-;=_4 =_;,>_,,1-=5, \_.=_ \ 

5 ,1; “fl, ~/F 
;~ 

- 
, ~ ‘ ~- I . -\ -w ,1: V.“ .-44 c :L- Lu 1-.‘ u 

, . . . . . ah _ »w?+‘3¥‘mMP-».-\f7o:u---»»-.-~¢;4.»u--.@~_. -.;_'.'~.~._‘~ .~ 

» {L . 
4*‘ r . 

-4-"! c 1 .» ~.’~"-=1'i§'§‘=-'."." =5 ~“;. - ‘ 
‘ 0:. 

~ ~~ #11 "M * ' 1 M .‘<H“~ * ‘ ‘ 

@113 
‘- **» N ‘Y’ =-">*'*-“mi; 

‘A-I 
-. 4," . -4 

5»-~_*‘_~‘»_, _41,'¢u§§'"~_‘ 41" .M,..."‘ .4’ ~ _ 

3>‘}1*-_€_f\‘I;7;?;\:f 
_ 7 . A . 1 , » - 

1 , __.-- <~-12x m, >--:' 
‘,- .¢,..~;>-3;-1,1 ' 

A». ~ ’ *' 1’ » 
c .,, ‘ : _t~ .. , 4 

"9. 
,5 v.=_ ~45;-:;§.\“.‘1‘;,:,> ¢ ,‘,_, , _ .~¢v"*, 

, 
» -, 1.. . 

- 7; 
. 

‘ 0%‘ ,~ ' 
L » . 

V .. - 
“ ‘ _ 

- 1 - 

\ _ 
#1 $I}{§}“.’_=,“j',' 

"‘- 2 ‘ 

;~ 
3; 4 -‘L ' .. 

‘ 

, 
" 

*-';._,.c"1.i“.'“-'»1“"~I'.~‘- 

' 3;: 
A ‘ 

‘ ‘ ~; * ~ » 1 ~\ 
.\ 

., 
y 

'1. ‘ 
_ *4 “‘m§,1 , 

’ 
<

_ 

*9-1-?»R5>*,l zg: ;_,..,{;»}‘»;§“§?":“ 
’ " ‘ 

;.;£._’” .- . 

’ 3' 
-J 

’ ‘ 

~ “ 
, »~~~ 

_, ,_ 
k 

_ 1 ‘h “‘ 
{ §;:{ 1“ ‘ ;:.»~~~ ‘ M n .., ::_ .. _ "Ir, W W, 0 1:. - .1 '~*- . ~=- ~ ~ W \

3 » 
__...~ ,, A -,.~» ~\ 

‘ fii“ 1' ‘As-1,), ¢-~< .2,.,.=."*¢. 

/\( 

N 
. 

— W , _a A ? 
5.-‘$31? »§,J ‘W 

. ~ iiggfiw 
s-’

€Y 

1-. 

V4, M mu M 5, W gw A ;. 1 

'

; M 2» V . »E“;...?~§‘ 4» A5 ~ *<1:~r_ 

, My Yigwmfi‘ 
ivgwiviwygyiii A L 5 ’ 

‘ 

, _ ..,,,f;‘ 
_ “IE2 1&4, gigizkg I 

K 1 W 

“ *
»

X 
‘ 

~ < 

Q 
»\*»~<.**»w;¢ ~~»,..,$ QM

M 

Think Recycling! 

“rs: Pensez d Recycling!

~ 

w1»>< ’@ 
:,§z%/sass; >& 
2*?» Q 5 95; < 

°%¢&

g 
Kg» ;. T 

» 35 .


