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1. INTRODUCTION

Monitoring of geomorphological development of the managed retreat scheme on Northey
Island has been continuing on a twice yearly basis since the scheme was implemented 3.5
years ago. In the latest monitoring campaign the work was carried out in August/September
1994 and February 1995. The methodology adopted at the commencement of the project has
been continued in order to provide a time series of data and enable all the results to be
assessed on the same basis.

The data being collected therefore includes:

«  topographic survey of the site;

«  accretion measurements along a transect extending from the back of the site through the
spillway and across the mudflat to low water;

«  accretion measurements distributed spatially across the site;
+ analysis of sediment grain size characteristics across the site;
«  general photographic record of site development, including vegetation colonisation,

creek development and condition of the new walls.

This report represents the fifth in the monitoring series, within which the results of the latest
monitoring campaign are presented, together with an assessment of continuing trends in the
development of the site. Details of the rationale behind the scheme, and the momtorlng
methodology, are presented in previous reports and are not repeated here.

2. RESULTS OF MONITORING

The fourth in the series of monitoring reports drew together the results of previous surveys in
order to analyse long term trends. It was therefore decided to incorporate subsequent results
into the data series to build up the long term picture.

2.1. Topography

Contour maps of the site from both the September 1994 survey and that of February 1995 are
included in Appendix 1. As discussed in report 4 the actual configuration of the contours
varies according to the number and placement of the survey points, thus necessitating the
statistical analysis of topography which has been undertaken throughout the monitoring.
However, some trends in the contours may be observed. The surface of the marsh slopes
upwards in two directions, i.e. from the spillway to the back of the marsh, and from the
spillway to the diagonally opposite corner. Towards this latter direction there are two
discontinuities in the slope where the two drain lines cross the site. Lower areas extend from
the spillway and both drains towards the upper corner of the site. Although care should be
taken in the detailed interpretation of these contours it appears that on successive survey
occasions the contours move progressively further inland. Conversely those contours which
represent the upper areas of the marsh at the back of the site remain in approximately the
same position with only a slight displacement towards the back of the site.



This alteration in the topography may suggest that differential accretion is occurring on the
site, with more accretion in the lower areas than the upper areas. Such differential rates may
be a result of the normal fining of sediment which occurs with distance along the transport
pathway, or simply that the surface at the back of the site is too high for significant input of
sediment to take place.

The results of incorporating the two most recent surveys into the statistical analysis are given
in table 1 below.

Table 1. Mean elevations of marsh surface (excluding creeks) for each survey date

Survey date Mean elevation (mOD) Variance Standard deviation
Aug 1991 2.927 052 229
Jan 1992 2.892 063 .250
Aug 1992 2913 061 248
Feb 1993 2.888 051 227
Jul 1993 2.903 055 236
Feb 1994 2.952 056 237
Sept 1994 2.967 .060 245
Feb 1995 2.988 051 227

These data are slightly different from those presented in the previous report. This is due to
the fact that a refinement of the statistical analysis technique has been developed as described
below. The figures as presented in table 1 therefore show an initial period of variation over
the first year and a half following the breach with losses over the winter periods which were
only partially regained in the following summer. By February 1993 the surface had reached
its lowest elevation (3.9cm below the original level), and since this time there has been a
gradual accumulation of 10cm from the lowest level (6.1cm from the original level).

2.1.1. REFINEMENT OF STATISTICAL ANALYSIS

The methodology adopted throughout this study is based on a comparison of statistical
samples of populations of survey points distributed over the surface of the site. One method
of determining whether the surface is actually rising is by comparing the means (an increase
in the mean suggests accretion), and also the distribution of points around the mean (the
variance) through the use of a t-test.

However, in the case of Northey Island there are two components to the variance:

« random differences resulting from the irregular surface, and

-« asystematic variability induced by the presence of a slope across the site.

For the purposes of the present analysis the slope itself is not useful in determining whether
the mean surface is rising, and therefore the systematic variability of the slope is incidental
and hides any true changes in the surface. This problem was therefore overcome by fitting a

planar regression surface to the data, which effectively rectifies Northey Island to a
horizontal surface in which the sample points represent only random variation around the
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surface. This random variability may then be compared over successive years through the
use of a t-test on the new variances in relation to the overall mean elevation. However, it
should be noted that some systematic variability may remain since it was not possible at this
stage to ensure that the planar surface was fitted to the maximum slope. It is possible,
therefore, that the variability has been reduced rather than minimised.

Results

The descriptive statistics for the new surfaces are presented in table 2 below.

Table 2. Descriptive statistics for new surfaces

Survey date | Actual mean elevation | Standard deviation | Standard error | Variance | Count
August 1991 2.927 105 015 .011 46
January 1992 2.892 128 016 .017 67
August 1992 2913 .149 011 .022 181
February 1993 2.888 135 .012 .018 127
July 1993 2.903 .118 010 .014 144
February 1994 2.952 .104 .007 .011 214
September 1994 2.967 145 .013 .021 122
February 1995 2.988 159 011 .025 221

The results of the t-test analysis are presented in table 3.

Table 3. T-values for differences between datasets using residual variance instead of
total variance.

Jan-92 Aug-92 Feb-93 Jul-93 | Feb-94 Sep-94 Feb-95
Aug-91 1.502 0.600 1.774 1.223 -1.461 -1.701
Jan-92 -1.018 0.198 -0.605
Aug-92 1.509 0.657
Feb-93 -0.974
Jul-93
Feb-94
Sep-94 -1.209

The following shows the critical values of t for each of the significant probability levels:

P-value: 0.10 0.05 0.025 0.01 0.005
t-value: 1.282 1.645 1.960 2.326 2.576

. Shaded values in table 3 are therefore those which are significant at or above the 0.01 level
(i.e. more than 99% significant).



Discussion

August 1991 is statistically different at the 0.05 level from February 1993, when the surface
had reached its lowest level. Subsequently, it was not until February 1995 that a further
statistical difference was observed with the original survey, i.e. the surface has now risen
sufficiently above the original surface to be significant.

In 1992 and early 1993 the surface experienced net losses, with accretion commencing again
in the summer of 1993 and continuing in subsequent years. By February 1994, therefore, the
surface had reached a level which was statistically different from the lower elevations of the
previous three surveys. From this point the significance continued to increase to a maximum
difference between the very low level reached in February 1993 and the highest level of the
most recent survey. As the level has risen between July 1993 and February 1995, however,
the differences have become gradually less significant as would be expected.

The ability to determine statistically different changes of only a few centimetres in the
surface is a major advance in the analysis of the development of this site. Such changes have
been obscured in the past by the presence of the slope in the dataset. Further refinements
may be possible with the development of new techniques to determine any changes in the
actual slope, thus potentially confirming the observations made above regarding the form of
the contours.

2.2. Accretion

The results of the accretion measurements have been compiled into the chart of all results
from successive surveys as presented in figure 1. This shows that accretion on the mudflat
may have slowed from the rapid rates seen in previous years. Indeed, the plate nearest low
water appears to have experienced some erosion in the latest two surveys. Some accretion
was seen in the other plates of the lower mudflat, but less in the plates located further up the
profile, and very little in the time between the surveys in summer 1994 and winter 1995.
These measurements are confirmed by observations whilst in the field which suggested that
the profile across the mudflat has changed from a steep slope to a convex configuration, i.e.
the upper mudflat is now relatively flat with a very steep drop into the channel itself. It may
be expected that little change will be experienced in future years, possibly only as a response
to isolated events such as storms.

Measurements from the marsh surface suggest a different pattern. It appears that some
erosion has been experienced over accretion plates 13, 14 and 16, although the upper
accretion plates 15 and 17 have experienced some accretion. It should be noted that data
from accretion plate 12 has become unreliable through being permanently covered by
standing water. This has therefore been excluded from subsequent analysis. The plates on
the marsh surface have generally shown more variability between survey years than those of
the mudflat. This is represented in figure 2 which shows the relative changes in depth
between each survey period. Figure 2 shows that accretion plate 16 is the only plate which
. has experienced a consistent accretionary trend until August 1994 when there was some
erosion. Both plates 13 and 14 have shown similar, though variable patterns. Accretion plate
15 experienced a large amount of erosion in early 1993 but consistent accretion at other
times, and after an initial erosion period accretion plate 17 has shown slow but consistent
accretion. It is possible, therefore, that the latest erosive trend may simply be a further
expression of the variability of the marsh surface.
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In February 1994 additional accretion plates were installed in random locations across the
marsh surface in order to substantiate readings from the transect and extrapolate trends across
the whole site. The readings taken so far from these plates are included in Appendix 2 but
further survey campaigns are required before trends may be observed in these data. From the
first year of available data it may be seen that these plates experienced very little overall
change, with a net accretion of 0.37cm over the spring and summer, and a net erosion of
-0.37cm over the winter as seen in figure 3.

Table 4 summarises the long term trends in annual accretion rates in the three sets of
measurements.

Table 4. Annual accretion on the mudflat and marsh transect and the random marsh
points

Jan 92 - Feb 93 Feb 93 - Feb 94 Feb 94 - Feb 95
Mudflat (transect) 4.125cm 4.125cm 143 cm
Marsh (transect) 0.552 cm 0.071 cm -
Marsh (random) - - -0.003

This clearly demonstrates the reduction in rates of accretion on the mudflat, with the steady
accretion of 4cm/year dropping to only 1.4 cm/year. By contrast, however, the summer
accretion on the marsh surface was lost over the winter, resulting in a negligible net accretion
over the year.

During the most recent survey campaign problems were encountered with relocating the
original accretion plates from the marsh transect. One of the plates was eventually found and
excavated in order to check its condition. The plate was found to be badly corroded after its
four years in situ, in contrast to the plates in the mudflat transect which are still in good
condition. This also contrasts with experience elsewhere where similar plates have been
installed for 10 years in mudflat and natural saltmarsh conditions. It is thought that iron
oxides in the sediment of the set-back surface, possibly resulting from agricultural uses, are
released with the flooding sea water and react with the aluminium of the plate causing
corrosion. Alternative types of accretion plate are currently being investigated and will be
installed to replace all existing plates on the marsh surface at the next survey campaign.

2.3. Sediments

As in previous years surface sediment samples were obtained on each survey occasion, four
from adjacent to the transect and a further 10 which were originally randomly located across
the marsh. These ‘random’ samples are approximately relocated each time so that, for
example, RND1 is always located in the north west corner, but the exact location is not
recorded. The sediment samples are returned to the laboratory and the grain size
characteristics analysed. The full results of these analyses are given in Appendix 3.

A summary of the overall results is given in table 5, although interpretation of these should
be undertaken with care since the spatial differences between samples may be great.



Table 5. Mean values of sediment grain size (um), skew and standard deviation for all
samples from each survey date

Survey date Mean grain sizes (Lm) Skew Standard deviation
August 1991 (no samples) - -

January 1992 17.03 0.087 1.858
August 1992 10.7 0.102 1.369
February 1993 10.62 0.108 1.382

July 1993 28.19 0.285 1.529
February 1994 6.59 0.002 1.702
August 1994 113.64 -0.256 1.981
February 1995 - 59.81 -0.376 1.559

Both sets of results from the latest survey campaigns show sediments which appear to be of
larger grain size than in previous years. This is confirmed by the negative skew values which
suggest that the grain sizes are also generally coarser than the mean. As with the samples
from July 1993 those from the summer of 1994 were also significantly larger than the winter
samples. It is not clear whether this is a real change in the overall sediment composition on
the site or simply representing isolated events immediately preceeding the survey.

The spatial patterns of mean grain size across the site are shown in figures 4 and 5, with the
approximate lines of the ‘creeks’ also illustrated to show the main transport pathways. It
would be expected that the grain sizes would generally become finer with distance into the
site, although allowing for transport of fine sediment along the creek lines. A complex
pattern of size distributions may be seen in both datasets, although detailed patterns may be
obscured by the distance between the samples. For example, it is apparent in figure 4
(August 1994) that sediments are generally coarser along the transect from front to back of
the marsh. One explanation for this phenomenon may be that the size of the site, and relative
size of the the spillway, is causing eddies in the water movement as the tide floods the site.
Alternatively, coarser sediments may be being washed from the internal walls which have
been shown to be suffering a degree of erosion. As observed in previous years, interpretation
of sediment samples should therefore be undertaken with caution.

2.4. Development of drainage topography

A channel started to become incised into the compacted clays of the spillway at an early stage
in the site development. Photographs 1 and 2 show that this channel has become
significantly deeper, with ‘steep sides in the lower sections through the spillway itself.
Further up, although now an obvious channel line, the cross section is still relatively shallow,
with a series of steps longitudinally along the channel.

This suggests that development of the channel is continuing as expected, but connection to
the areas of standing water within the site has still not occurred. There are now three discrete
areas of standing water:

+  the line running behind the front wall and across the centre of the site which was
predicted to become the main creek (Photographs 3 and 4);
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«  the borrow pit of the original inner wall line running from the back of the site diagonally
to the west (Photographs 5 and 6);

«  alarge ponded area at the western end of the site (also shown in Photographs 5 and 6).

Vegetation colonisation has been prevented in these areas and is resulting in well-defined
steep edges to the ponds. It is therefore becoming increasingly unlikely that these areas will
ever be colonised. Additional structures are also becoming apparent within the vegetated
areas as seen in Photograph 16. It is possible that these areas represent embryonic salt pans
which will provide a valuable insight into the continuing argument about how these
structures are formed in a natural saltmarsh. However, although in this case it appears that
the ‘pans’ are a result of differential vegetation colonisation, the process of pan development
in a young marsh which accretes vertically may be different, i.e. resulting from differential
patterns of accretion. Observation of these structures will continue in future monitoring
campaigns.

2.5. General observations
2.5.1. VEGETATION COLONISATION

The photographs of the site taken in the summer of 1994 show the extent of vegetation
colonisation which has occurred over the previous growing season. Photograph 7 at the
eastern end of the site shows that the consolidated sediment of the borrow pits, although still
more sparsely colonised than the rest of the site, now has a reasonable cover of Salicornia.
This suggests that consolidation of the sediments delays but does not prevent vegetation
colonisation, particularly by the opportunistic Salicornia species. Photograph 8, taken in the
winter of 1995, shows that the line of the borrow pit appears to have a greater algal cover
than adjacent areas which have been vegetated for longer. It is uncertain why this should be
the case. '

Photographs 5, 9, 10 and 16 show the differences in vegetation patterns in different
topographic situations. Along the slightly higher areas at the back of the site (Photographs 35,
9 and 16) the vegetation is more diverse and significantly more vigorous than across the
majority of the site which is dominated by annual Salicornia. Similarly, towards highest
portion of the site in the western corner the vegetation becomes progressively more
dominated by grasses. Along the levee at the back of the borrow pit which runs diagonally
across the western end of the site the vegetation is again more diverse and more vigorous as
shown in Photograph 10. This is contrasted by sparse colonisation along the consolidated
sediment seen in the front of the photograph. The steep sides of the levee are also shown in
this photograph.

Conditions have been sufficiently favourable up to the summer of 1994 to allow Salicornia
also to colonise the lowered front wall as seen in Photographs 11 and 12. These photographs
also show that the fronting mudflats are being colonised by patches of Spartina. This
suggests that the wave climate outside the wall may have been reduced with the removal of
the sea wall and its fronting blockwork. Continued observations will be made of any further
development of the marsh outside the retreat site. '



2.5.2. EROSION

Although there are signs of minor erosion along several parts of the inner walls the most
significant area occurs at the head of the main creek line as reported in report 4. The extent
of the erosion is seen in Photographs 13 and 14. It is believed that the permanent presence of
standing water along this creek line is contributing to this erosion, allowing internally-
generated waves to reach this portion of the wall at most states of the tide.

A further area of erosion is located on the eastern side of the wall adjacent to the spillway as
seen in Photograph 15. Here the wall has eroded back sufficiently to expose the stabilising
geotextile fabric. It is unknown whether this geotextile has been recently utilised in an
attempt to stabilise the wall, or whether this was an original part of the wall construction.

3. CONCLUSIONS

As with previous years the conclusion from the latest set of monitoring is that the site is
continuing to develop into an interesting young saltmarsh. The dominance of Salicornia is
perhaps surprising given the relative elevation of the site, but the progression of increasing
species diversity seen on the higher parts of the site may show how the rest of the site can be
expected to develop in the long term.

However, a major development in the analysis techniques has allowed significant changes in
the elevation of the site to be observed for the first time. Initially the site experienced a net
loss of height to its lowest point in February 1993 (1.5 years after the breach).. Subsequently
there was continuous accretion, with an overall increase of 6.1cm from the original surface
elevation (a total of 10cm from the lowest point). Further refinements of the analytical
techniques will continue to be investigated.

There are a number of interesting changes in the site itself, such as the embryonic ‘pans’ and
apparent colonisation on the foreshore. These will continue to be observed in the future
monitoring campaigns since they may provide valuable insight into the functioning and
development of the saltmarsh ecosystem.

Although a certain amount of erosion was observed in the latest accretion measurements,
notably on the marsh transect, these have been generally variable throughout the study and
may simply represent continuing instability.

As in previous years it is strongly recommended that vertical aerial photographs should be
obtained of the site and adjacent estuary channel as soon as possible, since this will allow the
changes observed on the ground to be placed into their overall context. An additional
advantage of aerial photography is the ability to take measurements in the future of
characteristics which may not have been noted as being of importance at this stage. In this
way the history of the site is not completely lost.



4. PHOTOGRAPHS







Photograph 1: February 199§
From the mudflat across the spillway, showing incision of the channel

Photograph 2: February 1995
Looking from east to west across the spillway. This shows that the spillway channel
has not yet become connected with the 'creek’.




Photograph 3: August 1994
Looking across the centre of the site, showing the well-defined creek edges

Photograph 4: February 1995
As above (at a slightly lower state of the tide)




Photograph 5: August 1994
From the back of the site (westemn end) showing large pond and degree of vegetation
diversity in the higher areas

Photograph 6: February 1995
From the front of the site (western end) showing inner borrow pit and large pond




Photograph 7: August 1994
From the back of the site (eastern end) showing increased degree of Salicornia
colonisation since previous year

Photograph 8: February 1995
From the front of the site (eastern end) showing the greater degree of algal cover
along the old borrow pit line




Photograph 9: August 1994
Looking along the back of the site, showing the increased vigour and diversity of
plants in the higher areas

Photograph 10: August 1994
From the front of the site across the inner borrow pit. Note the steep edge and
degree of vegetation diversity along the levee




Photograph 11: August 1994
Looking along the front sea wall. Note vegetation colonisation on wall top and
Spartina (new areas?) on the foreshore

Photograph 12: February 1995
As above




: August 1994

Photograph 13
Erosion of sea wall at the head of the transverse creek

February 1995

°
°

Photograph 14

As above




Photograph 15: February 1995
Erosion of sea wall adjacent to the spillway exposing geotextile fabric

Photograph 16: August 1994
Possible development of 'pan' structures within the newly vegetation marsh
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Appendix 1. Topographic contour maps
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Appendix 2. Depth (cm) of accretion plates

Accretion plate no. Depth in August 1994 Depth in February 1995
PAC1 -27.04 -23.72
PAC2 -39.78 -40.22
PAC3 -28.19 -32.70
PAC4 -30.84 -31.14
PACS -29.37 -30.18
PAC6 -29.56 -29.26
PAC7 -30.20 -28.80
PACS8 -27.98 -27.40
PAC9 -24.12 -24.90
PAC10 -13.02 -12.86
PAC11 -10.89 -10.08
PAC12 -23.63 (standing water)
PACI13 -15.75
PAC14 -21.87
PACI15 -18.43
PAC16 -19.87
PAC17 -17.27

Additional random accretion plates installed February 1994

February 1994 August 1994 February 1995
RND1 -16.02 -15.87
RND2 -15.14 -14.92
RND3 -18.06 -17.48
RND4 -17.22 -16.46
RND5 -15.12 -14.68
RND6 -16.22 -15.51
RND7 -12.28 -12.42
RND8 -14.20 -13.46
RND9 -11.86 -11.98
RND10 -14.28 -13.73
RND11 -10.22 -10.06







Appendix 3. Sediment characteristics






LOE"LT z9zz1 IpE € ¥6b " 0- €V 8 G911 ¥9°1 LE' ¥ Zv'9 ZL"v8 S6M-PHON
LyZ 81 0969 6€E" T 926 0- S0 TL [ANA €8°1T 18°€ LE"9 88°28 S6M-EION
v0Z b1 Z6V ¥ 652°1 88€° 0~ GG LT ¥8°6 60°T £€8°6 L9°9 BT L6 S6M- 290N
006 #T 6€6° Y ¥95°'2 Zhb ' 0- EL' 62 0€°0T 821 L0'S 09°9 bL'Z6 G6M-THON
80L TT GES'TT 0069 G82°0- 8L°00Z 10" €€ L9°c Z€°C 26 ¥ ¥1°09 G6M-0TANY
8LO'TT ¥8E "6 02Z'% G8¥%°0- vL' 8% 85°0T Sy' 1T 9€ " ¥ 969 8016 S6M-6QN
b6G°G1T €¥9°GS 0671 6Ly 0~ VE'LS 66°0T 0S°T AN 1679 99°68 S6M-B8ANY
PLT'TT LBL'6 SG¥ ' b €87 0- 9T ' HL 6121 EL'T bL'€ 9€°9 ¥8°98 G6M-LANY
€6G° LT 9L0°€ LbL'T TvZ 0~ £€°2§ 00°LI 19°1 9Z'¥ 88°G GL'98 S6M-9aNY
90€°9T GES'€E L06°0 S0% " 0- LS 11 ¥1°8 L8'0 €V 9 6" 9 v6°66 S6M-GaNY
€€8°GT 625" b 8912 €15°0- 20" 89 LG 1T zL'1 88°€ €v°9 €8°L8 S6M-yaNy
219°21 0L6°S S6€°2 L0V 0~ D L 1T 8E'1T oL'¥ Zv'9 116 S6M-EQNY
969" ¥T €L9°€ €661 yTE 0- 18" TL GE'LT £€8°1 08°'€ S8°§ 618 S6M-ZANY
9€€°GT 8SY ‘' Z L26°2 961°0 EE"LY 20" vE 221 0v'¥b 88 ¥ €228 S6M-TANY
INFLNOD | D.00% NOFYVD wrrl LINIIDIJA30D LTIS
V00 % | 1®10T% |JINVOuO % |  MIIS WINVAW | \vigaw | oniwgos | @ NYIW |@NVIGIN| o (o o | TTANYS
. "S66T INUI
‘eje( duedi( pue 3zig IPNIed jo Lrewwing
z91° 21 0€2°0T ZLG'E ¥SE ' 0- 80°0TT b 02 €1°2 8T '€ 19°6 S8 €L v 6S-VION
Lz8'21 629°G 16€°€ 8L0°0- ¥0° 88 ~LE"OF 6L T 15°€ ¥0°S ZE' 8L v6S-E€J0N
6L9 €T vEB'S 206°C A 28°29 66°91 bL T 66 € 88°S 6G°€8 ¥6S~2UON
SLT'ZT 90101 692°9 ¥ZE 0~ LT"€9 S6°91 08°1T 86 '€ 88°'S 09°18 ¥6S-THON
Sy0'LT 67T°€ L¥9°2 LZh 0~ 16°9¢2 8E'0T 9z°'1 2e’s 659 €V €6 v6S-0TANA
L8921 9L8°ST 86% "L €2v°0- 9L 8€ €G° 1T 6€°T 69 ¥ vb'9 89°06 V6S-6QN
BVE BT 0ZE' €T 809°G GvE"0- 60°€6 2161 L6'T €V € TL°S 68°LL ¥6S-8ANd
L80'ST BLT L 8IL € 68% 0~ SL'LOT 61 %1 S0°2 12°€ ¥1°9 20°08 ¥6S-LANd
LOO'ET GZ9°€T €€6°G 11€°0- 90°28 ¥Z' 12 ¥0°'2 19°€ 9G6°S LZ €L ¥6S-9aNd
GGy vl S8E" 01 ¥86 " ¥ 8GE€' 0~ 15°9¥ 28°€1 pS°' 1T €V 8T'9 0%°G8 ¥6S-SaNd
T 19T° %2 z26°8 520°0 8% 'GOE €V ¥0T 852 LT 9z°'¢ 6€°0F v6S-vaNd
BET 2T 819°91 T1G°€ 612 0- 69002 8 ' T¥ ¥9°2 2€°2 65 ¥ £6°8S ¥6S-EQN
996° 11 60€" LT 098°8 £60°0- zT L9t 80°L¥ €V°2 852 %' ¥ 00°9S V6S-ZAd
G9€°21 S6L°2T GLL'S 611°0 LE 86T TL°L8 LE'T €€ 2 15" € GG €V v6S-TANY
INJLNOD Jo00v NOAVD wrrl LNFIDIA430D LTIS
1VY0D % | 181071 % |JINVOIO % MIAS . NVaW NVIGAW | ONILYOS GNVAW |G NVIQIW | g yyryy g, | TTINVS
'P661 JdWUNG
‘BJg(J dlued.i() pue dzi§ pnled jo Lrewung
‘puejsy £3y)aoN

amjeN ysisuyg




	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

