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Issue and Revision Record
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comment.
B 17/05/18 E Smyth H Taylor Z Hutchison Final issue.
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We accept no responsibility for the consequences of this document being relied upon by any other party, or being
used for any other purpose, or containing any error or omission which is due to an error or omission in data supplied
to us by other parties.

This document contains confidential information and proprietary intellectual property. It should not be shown to other
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Executive summary

A monitoring survey of the beach along the Clacton and Holland-on-Sea coastline, that forms part
of the coastal protection scheme constructed in 2014 — 2015, was carried out by representatives
of Mott MacDonald on behalf of Tendring District Council between the 28t to 29t August 2018.
The previous survey was completed between 25" and 26t July 2017.

The Clacton and Holland-on-Sea frontage is located along the south-eastern coastline of Essex
and the scheme’s coastal defences comprise of 22 fishtail groynes, 1 terminal groyne and
recharged beach material.

The beach monitoring programme of the Clacton and Holland-on-Sea Coastal Protection Scheme
is composed of several survey techniques. These consisted of a drone elevation survey, beach
profile surveys and fixed aspect photos.

Data collected from the survey has been assessed and indicates that the fishtail groynes are
retaining beach material well and are continuing to establish bay formations along the frontage.
Furthermore, though the beach has experienced erosion and general lowering, no overall trigger
levels for beach levels were reached. Additionally, accretion has mainly occurred on the more
northerly groyne in a bay, suggesting the frontage has experienced a typically south westerly
wave direction since construction.

The recommended approach is to continue with monitoring the beach annually to observe the
future evolution of the frontage.
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1 Introduction

1.1 Background Information

As part of The Beach Management Plan (BMP) 2015 for the Clacton and Holland-on-Sea Coast
Protection Scheme, a beach monitoring programme of the frontage is to be undertaken annually.
The Clacton and Holland-on-Sea Coastal Protection Scheme includes 22 fishtail rock groynes, 1
terminal rock groyne and a sand/shingle mix recharge along the entire frontage.

1.2 Location

The frontage at Clacton and Holland-on-Sea is located on a south-easterly facing section of the
Essex coast and is exposed to the North Sea. The beach frontage is a sand/shingle mix material
and is backed by London Clay cliffs, which are currently protected from erosion by fishtail groynes,
recharged beach material, a seawall, and the promenade.

The beach monitoring programme for the Clacton and Holland-on-Sea frontage covers from the
first concrete groyne (Groyne 41) southwest of Clacton Pier to the Gunfleet Boating Club adjacent
to the terminal groyne at north-eastern end of the site, presented in Figure 1.

Clacton and Holland-on-Sea Sea Defences

Terminal Groyne 23

Fishtail Groynes

Fishtail Groyne 1

Bay 0-1

N
0 025 0s 1 Kiomeders +

Figure 1 Clacton and Holland-on-Sea frontage covered in the BMP. (Crown Copyright, License Number LA079707
2003)
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1.3 Weather Conditions

Due to no monitoring stations set up along the frontage or offshore, continuous weather conditions
since construction have not been recorded. However, the general weather condition experienced
along the Clacton and Holland-on-Sea frontage is discussed in 1.3.1 to 1.3.3 and extreme weather
events experienced in the last six months in section 1.3.4.

1.3.1 Wave Conditions

The region generally experiences a southwest and east/east-southeast wave direction, which has
been established using Cefas wave buoy located at 51° 46.020” N 001° 08.840”E in place from
October 2006 to October 2009. The wave data was transformed into a 10-year wave data set
using the LITPACK model (Mott MacDonald, 2013a), see figure 2. Due to the larger fetch direction
across the North Sea higher waves approach the coastline from the east / east-south east
direction. The wave direction along the Clacton and Holland-on-Sea frontage varies from the
offshore wave conditions. A large proportion of the offshore waves approach from the northeast
or south-southwest. The variation between offshore and nearshore wave direction is the result of
the large sandbanks which result in the diffraction and breaking of the waves (Mott MacDonald,
2013b).

Figure 2: 10-year wave rose from the Clacton AWAC buoy.
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1.3.2 Water Levels

The Clacton and Holland-on-Sea coastline is situated within a macrotidal area and therefore water
levels can vary greatly throughout the year. Astronomical tidal levels and surges also affect the
water levels. At Clacton and Holland-on-Sea, Chart Datum is equivalent to -2.29m below
Ordnance Datum. The tidal range in this area is 2.3m and 4m at neap and spring tides respectively
(Mott MacDonald, 2013b).
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The predominant wind conditions along the frontage are influenced by south westerlies that blow
across the Outer Thames Estuary creating the south-westerly wave direction and the east/ south
easterlies winds that are generated over the North Sea, resulting in the east/east-southeast wave
directions (Mott MacDonald, 2015). Due to the sheltering effect of East Anglia north or north-
easterlies wind conditions can produce weaker north /north easterly wave conditions (Semedo et
al., 2014).

On 30t April 2018, the Met Office issued yellow weather warnings for strong winds, heavy rains,
and high tides, with the potential to cause minor flooding in low lying coastal areas (ITV News,
2018a). High waters were due to hit Clacton at 1:30am on Tuesday 15t May 2018, at a peak level
of 2.70mAODN. This was to be combined with a wind force of Force 6, West North West (ITV
News 2018b). However, no damage to the sea defences nor flooding incidents were recorded.

384750 | 001 | A | 12 December 2018
https://mottmac.sharepoint.com/teams/pj-b2714/Shared Documents/Reports/2018/Final/Clacton-on-Sea Beach Monitoring Report - 2018z.docx



Mott MacDonald | Clacton and Holland-on-Sea Beach Monitoring Report

2 Data Analysis

The beach monitoring programme for the Clacton and Holland-on-Sea Coastal Protection
Scheme is composed of several survey techniques required to collect data of the evolution of the
frontage. These are presented in more detail in the Mott MacDonald Clacton and Holland on Sea
Coast Protection Scheme Beach Management Plan, 2015. The techniques undertaken for this
report were a drone elevation survey, beach profile surveys and fixed aspect photos.

A drone was flown along the 5km stretch of the Clacton and Holland-on-Sea frontage from Clacton
pier to Gunfleet Boating club in the north. This

recorded the elevation of the beach from the o5 &3 o
promenade to the Mean Low Water Mark (MLWM).
When undertaking the beach profile surveys, the
method of beach levelling was used. Each profile was
taken perpendicular from the shoreline as a straight
line transect. Within each bay, one profile was taken
in the midpoint of the bay between the two groynes
structures and others adjacent to both the groyne
structure (see Figure 3). Therefore, three beach A R
profiles were taken per bay. Additional profiles were & D
taken between groyne 41 (see Figure 1) and Clacton
Pier for comparison between the constructed beach
and the beach not within the scheme. In conjunction with the beach profiles fixed aspect photos
were taken. These were taken at a fixed position at the same height with one angled perpendicular
to the promenade and two at 45° either side of the beach profile.

v v vw
A 4

Figure 3: Beach profile locations

The findings from these surveys are discussed in the following sections below, along with the
sediment budget processes for the area. The recommendations for future monitoring and
maintenance have been concluded from these findings and are outlined in section 3.1.

The Clacton and Holland-on-Sea frontage is exposed to two dominant wave directions from the
east-southeast and southwest. Sediment movement along the frontage is complicated by this bi-
directional wave environment and the effect of offshore sandbanks on approaching waves. During
the last century, there was a significant decrease in the supply of sediment as a result from the
cliffs in the region being protected, thus reducing the material produced through cliff erosion (Mott
MacDonald, 2013b). In 2014-15 under the Coastal Protection Scheme, a recharge event was
undertaken to restore beach levels along the Clacton and Holland-on-Sea frontage.

Prior to the construction of the Clacton and Holland-on-Sea Coast Protection Scheme the
longshore sediment movement was identified as very weak along the frontage, although a north-
east to south-west movement of sediment was generally seen along this part of the coastline (HR
Wallingford, 2002). This is still considered to be the case along the frontage and will continue to
be assessed through further beach monitoring reports. Previous specific modelling, undertaken
by Mott MacDonald, around the Clacton and Holland-on-Sea frontage has highlighted the
variability of longshore sediment transport that exists. The bi-directional wave dominance means
that both northerly and southerly transport of sediment occurs around the frontage. Thus,
sediment movement is temporally variable; if a year experiences a particularly large amount of
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high energy waves approaching from the south west, dominant northerly movement of sediment
may occur during that year (Mott MacDonald, 2015).

A drone was flow over the frontage from Groyne 41 (Figure 1) in the south to Gunfleet Boating
Club in the north to record the elevation of the beach from the promenade to the MLWM. The
outputs from the drone survey were compared against the As Built elevation of the frontage, post
construction and the survey undertaken in 2017. These comparisons highlight the areas along
the frontage which have experienced accretion or erosion since construction. In Table 1 accretion
and erosion maps outline the dominant processes for each bay from 2014 — 2015 to 2018 and
2017 to 2018.

In general, the comparison maps show a similar trend for the As Built maps to 2018, as they did
in 2017. Erosion has occurred in the middle of the bay, but in 2018 there has been more erosion
along the berm in general. Under the As Built conditions a relatively straight berm was
constructed, thus the berm is likely to still be adjusting to an embayment shape caused by wave
diffraction. Whereas, accretion of sediment has been trapped in general behind the landward side
of the more northly rock groynes’ arms and their shore connected spine. This is similar to 2017
and is in line with the pervious assumption that material is being transported along the beach by
longshore drift in a northward direction and becoming trapped. It can be assumed that in the last
year southerly wave conditions have been prominent

Between 2017 and 2018 the common trend has been erosion in the form of an arc, from the more
southern groyne in the bay to the middle of the bay. Then from the middle of the bay, up the upper
beach and around to the more northern groyne. Then in front of this area of erosion an area of
accretion has occurred. It is likely that the material from the eroded areas is being moved via a
backwash wave out towards the sea, hence the accretion of the sand in front of the areas of
erosion. This is typical of a sandy beach to move towards a flatter gradient as the small particles
of sand means the water takes longer to percolate through than a shingle beach, thus sand is
removed with the backwash. This is in line with the general observation that between 2017 and
2018 nearly every bay has experienced lowering of the beach.

From the accretion and erosion maps within Table 1 it is evident that the berm and middle of the
bay have continued to erode to form a bay shape between the fishtail groynes. Accretion has
mainly occurred on the more northly groyne in a bay, indicating that waves have approached the
frontage from a south westerly direction and resulting in a dominate northerly movement of
sediment. However, there has been erosion in an arch shape from the more southerly groyne to
the middle of the bay, along the upper beach and behind the northerly groyne, with an area of
accretion in front of it. This is like to be material being taken from the upper beach on the
backwash wave out of the bay. In general each bay has experienced a lowering of the beach.

There findings show the coastal processes behaving in a way that was predicted, by trapping the
sediment behind the groyne, through longshore drift, erosion of the beach to form a bay and the
lowering of the beach gradient as the beach material adjusts.
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Mott MacDonald | Clacton and Holland-on-Sea Beach Monitoring Report

The management of the Clacton and Holland-on-Sea beach is based on two trigger levels from
the Beach Management Plan 2015. These levels are related to the berm width and the beach
level (crest height) at the seawall, at the fishtail groynes and at the rock burial areas down to the
MLWM. Both parameters were obtained during the monitoring of the frontage using the beach
profiles. Profiles taken in the middle of the bays extended from the promenade or seawall to the
MLWS tide level. Profiles adjacent to the structures were required to be approximately 10m from
the structures and extended until the fishtail rock groyne arms were reached. Locations of beach
profiles surveyed can be seen in Figure 4. A Larger scale of this map is included in Appendix B.
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Figure 4 Beach profile survey locations at Clacton-on-Sea

In the Clacton and Holland on Sea Coast Protection Scheme (Mott MacDonald, 2015) it is
important to note that it has been assumed the seawall will fail if the beach level drops to +1mOD
along the frontage. This distance from the promenade to the top of the beach may vary along the
frontage depending on the condition and type of seawall; however, in order to simplify the
management of the beach, a constant worst-case failure level along the scheme has been
assumed. It was assumed that the fishtail groynes and rock revetments will fail if the beach level
drops 2.0m from the original recharge level (see Table 2.). The two rock burial areas (Bay 8-9
and Bay 13-14) are merely a store of excess material from the construction works that have no
structural or defensive function. Thus a ‘failure level’ of approximately 0.5m sand coverage over
the buried rock is used, to prevent the stored rock from being exposed. This level is approximately
a 1.0m drop below the recharge level.
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Mott MacDonald | Clacton and Holland-on-Sea Beach Monitoring Report

The beach profile survey located in the middle of each bay defines the trigger levels related to the
seawall stability. The beach profiles adjacent to the structure indicate the stability of the fishtail
groynes. Trigger levels have been graded using a traffic light system. Amber means that beach
levels have dropped enough that beach recycling needs to be undertaken. If the trigger levels are
red, then recharge of the bay needs to be carried out. Table 2 outlines the trigger values for each
type of frontage.

Table 2: Trigger levels for either beach recycling or beach recharge events.

Seawall in bays +3.5mOD +2.0mOD +1.0mOD
without buried

rock

Rock +3.5mOD (at crest) 1.0m below original 2.0m below original
Revetments and recharge (+2.5mOD at recharge (+1.5mOD at
Fishtail Groynes beach crest) beach crest)
Bays with buried +3.5mOD +3.0mOD +2.5mOD

rock

Source: Mott MacDonald, 2015

Amber trigger levels are also measured using the width of the berm and height of the crest. The
berm width along the frontage is recommended to be 18m, however, some retreat is expected in
order to reach the equilibrium beach curve. Yet if the berm’s retreat is larger than 5m and crest
height falls by 1.5m to +2.0mOD at the seawall and/or by 1.0m at the groyne or revetment
structures, and/or by 0.5m over the rock burial areas then beach material should be re-profiled.

A Red trigger level is measured if the crest height falls by 2.5m to +1.0mOD at the seawall and/or
by 2.0m at the groynes or revetment structures, and/or by 1.0m over the rock burial areas. Under
these conditions a recharge scheme in the bay is likely to be required.

In Table 3 the dip and crest measurement recorded from the survey were assessed to determine
if the trigger levels, outline previously in this section, have been reached.
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Mott MacDonald | Clacton and Holland-on-Sea Beach Monitoring Report

From Table 3 it is evident that no overall trigger levels have been reached since As Built
conditions. However, a few profiles indicate that an amber trigger level has been reached for crest
width. Profile 3 saw a 10.1m decrease in crest width from As Built Conditions. This is similar to
the 2017 survey, where the berm had decreased by 9.5m. Profile 3 is located not between two
fishtail groynes, but instead it is adjacent to the north side of the pier. Beach material is more
easily lost from this location than other bays, as the pier does not act like the fishtail rock groynes,
which helps to trap beach material within each bay. Ergo, this bay is more exposed to the erosive
action of the waves and thus experiences a loss of material.

Furthermore, the crest width of Profiles 9, 12 and 18 have decreased by 10.1m, 7.91m and 5.7m
respectively from As Built conditions. This puts these profiles under the 18m trigger limit for crest
width. All profiles are within the middle of the bay and between two fishtail groynes, where erosion
is expected. However, profiles 9 and 12 are most likely to be experiencing larger reductions in
crest width due to their proximity to the pier. The pier has the potential to affect material being
transported via longshore drift, seen in Section 2.3. Profile 18, however, is most likely far enough
away from the pier that the pier does not affect it. This profile is at a point where the orientation
of the coastline becomes more easterly, and in combination with seasonal variations or beach
activities could be the reasons erosion has occurred here.

A key observation to note is that profile 3, 9 and 12 all experienced enough erosion to reach the
trigger levels in the 2017 survey and in the 2018 survey. Between the two years the trend was a
continued erosion of the beach. Therefore, it is likely these profiles will continue to erode in future
surveys. Though the interval between the two years varied from 0.4m to 4.1m suggesting that the
erosion maybe slowing down from As Built Conditions.

However, though all these beach profiles have reached an amber trigger level for crest width, the
beach levels have not been triggered. Hence these locations have not reached an overall amber
trigger level to warrant any beach management activities.

Fixed aspects photographs were taken for each beach profile at low tide. These photos included
either side of the fishtail rock groynes and the condition of the beach between adjacent groynes.
The photographs were taken from a fixed position looking perpendicular to the promenade, and
two looking in each direction at an approximate angle of 45° (See Figure 4).

From the photographs, the general trend for profiles adjacent to the rock groynes show a very
wide beach with a lot of beach material. This indicates that accretion has occurred, and sediment
is being trapped behind the rock groyne. The gradient of the beaches along these profiles are
generally flat, suggesting the material is relatively stable. In comparison, profiles taken in the
middle of the two rock groynes generally have narrower and steeper gradient beaches. From the
photographs it is evident that a defined beach scalp is forming at the edge of the berm’s crest at
most of these middle profiles. Furthermore, an overall trend at these profiles is the formation of a
defined curved beach between the two rock groynes, indicating wave diffraction and erosion
processes are occurring, forming a bay. These observations are in line with those found in the
2017 survey, indicating the beach has changed little between the surveys and suggests it is
relatively stable. However, between 2017 and 2018 the rocks of the fishtail groyne’s spine on the
middle to upper beach have generally become slightly more exposed. This is most likely due to
sand being blown away under windy conditions. Currently this is not affecting the structure but
should continue to be observed in future surveys.
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Mott MacDonald | Clacton and Holland-on-Sea Beach Monitoring Report

Table 4 displays these photos for each of the beach profiles and provides a description of
sediment processes that can be observed, if the processes differ from the general trend
experienced at this frontage.

384750 | 001 | A | 12 December 2018
https://mottmac.sharepoint.com/teams/pj-b2714/Shared Documents/Reports/2018/Final/Clacton-on-Sea Beach Monitoring Report - 2018z.docx

38



6€

X00p'z810g - Woday Buliojuoy yoeag BeS-uo-uojoe|D/[euld/g L 0g/suodey/sluawnooq paseyS/y | /2q-1d/swesy/wod juiodareys-oewnow//:sdny
8102 1equaoaa gk | v | 100 | 062¥8E

‘a|qels
Alneas si yoeaq ayy jo ease siyy bunsabbns ‘7102
ul Udas Jey} O} Je|IWIS S| UOIIBAISSOO SIY] 'Opl} MO| Je
|oA8] A1aA 810ySal0} 8y} 0] UMOpP W.aq 8y} wolj adojs ay}
UiMm ‘apim AJaA S| yoeaq ay} JO }sal 8y "Bas 8y} 0} UMop
|1oA8] yoeaq ul-dolp 8y} Saedlpul usy} ‘ednjoid s|ppiw
ay] -Jeid ayl Aq yoeaq Jaddn sy} Buoje pjay bBuiaq s
leusreWw yoeaq eyl Juspiae si i ‘sydesboloyd eyl woi4

*a|gels Bujurewsas pue yoeaq ayy dn Jaybiy paddesy
usaq sey [elsiew yeyi JuspliAs s il ‘sebew Jusoelpe ayy
woi4 ‘apl} MO| Je [9A3] A19A utefe a10ysaio} 8y} 0} UMop
wiaqg a8y} wouy adojs ayl yum ‘epim AJaA si yoeaq ayl

8102 [

yAN 4 [

‘|JoA8| pue a|gels yoeaq Jaddn ayy
Buideay ul papre Ajqissod aney saniAloe jJuswabeuew
yoeaq ey bunsabbns ‘pues sy} ul UsaSs ag Ued JOIYdA
B WoJy saul| yoed} jure} ybnoy] Aeains /|0 dyi doIus
a|gels paulewsas sey yoeaq Jaddn sy 1eyl bunsabbns
‘yoeag oyr dn Jsybly |y oukoib sIoA0D [eusieW
yoeag ‘|ons| Alan aply mo| wouy adojs 8y} Jo juaipesd
ayl pue apim AiaA s yoeaq ayl Aaans /10g dyl i

‘yoeaq ay} dn Jaybiy s|gels s! [eusiew yoeaq
SU} Jey} JuspiAs sI )| pue Yyoeaq paysi|qelse-j|dam e S|
SIYL |oAd| aunb Bulaq api} mo| e 210ysaio} 8y} 0} UMOpP
wiaqg a8y}l woly adojs syl yum ‘epim Alaa si yoeaq ayl

810c 3

L102 3

apeuawoJd ayj jo Jejnoipuadiad pue yinos .Gy ‘yLou G e je uaye} sydeibojoyd "abejuoij eag-uo-uojoe| ayl buoje L2 - | wody sajijoid v d|qel

Joday BuLioyuopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOTO.|N HOW




oy

X00p°28 .02 - Woday Buuonuopy yoreg eag-uo-uojoe|)/eul4/g | 0g/suoday/siuawnooq paieys/y | 2za-d/sweel/woo uiodeseys-oewnow)/: sdny
8102 J9queoaa g1 | v | 100 | 052v8E

-9|qels AjoAie|al
s| yoeaq Bunsabbns ‘7|0z woiy abueyd [ensiA s

- _w 7 8102 v
q.

*191d 8y} 0} JOSO|D UOIOB SABM
wouy Ino Buieas) yoeaq ayy 03 anp Aj@y si syl “Jeid
oy} JaJseau uey} Jadaals aq o} sieadde aukoib yo0. By}
1saseau Aanins g0z Y} Ul yoeaq a8y} ‘JIoAemMoH /102
WOJ} SUOISIBAQO UM dul| Ul SI UOIIBAISSQO 8y "UOIoe
S9ABM 9AISOJS 0} pasodxa aiow aq 0} yoeaq sy} jo Hed
SIy} smoje pue saukolib 3204 8y} 8| 848y [elSjew yoeaq
des; 1ou seop Jaid ayi sisebbns 1 ‘Jayun4 -uonoalIp
Alyuou e ul Aeq siyl ur psousuedxe useq sey HuUp
aJoysbuo| saredipul siy| duho.b %204 8y} 0} J9SO[D JopIM
pue Jaid 8y} Je JOMOLIBU S| YIPIM YoBaq ay} JUSPIAS SI )|

'Pa1INd20 Sey uoljew.o} Aeq e 10} s8s$8004d SAIS0ID Jey}
Buireoipur ‘eukolb %004 By} 0} J8SO|0 pawio} sey dieos
yoeaq pue wJaq paulep aiow Y "auko.b 3201 8y} je ueyl
Jadas}s sI 810ysalio} dy} 0} wiag 8y} wouly juaipeld ayy
Ja1d 8y} 0} J8S0|D "UOIIOBIIP PJEMYHOU B Ul Jup 81oysbuo|
psousuadxa sey ajyoud siy) Buieosipul ‘4aid sy} Spiemo}
moleu pue auholb 3o04 8yl o] Jasojd Jepm Bulaqg
yoeaq ay} yum ‘sjijoid siyl Buoje saueA yipim yoeaq ay |

102 14
8102 €
102 €

Joday BuLioyuopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOTO.|N HOW



X00p°'z810Z - Woday Buliojuoy yoeag BaS-uo-uojoe|D/[euld/g L 0g/suodey/sluawnooq paseyS,y | /2q-1d/swesy/wodjuiodareys-oewnow//:sany
810z +oqueoag z1 | v | 100 | 05218

-djeos Buipuodsaii09 S} pue wiaq 8y} JO UoIULep Sy} 8102 9
paonpal aney 0} A|oy|| 8Je SallIAIJOB 9S8y "udyeuspun
SaIIAIIOE JuswabeueW YoBag UdaQ dABY 18U} Jey} ‘pues
BU} Ul SXOBJ} B|DIYBA BU} WOl UBpPIAS si ¥ soloyd 8102
ayl ul ‘JenemoH "/ 10g @yl 0} pasedwod sydeisbojoyd
8102 @Yl ul paylew se jou ase dieos pue wiaq 8yl
L102 9
8102 S
-o|qels Ajaieal
S| yoesq Bunsebbns ‘10z woyy 8bueyd [BNSIA ST |
L102 S

Joday BuLioyuopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOTO.|N HOW



t44

X00p°z810 - Woday Bunioluoy yoeag BeS-uo-uojoe|D/[euld/g | 0g/suodey/sluawnooq paseySyy | /2q-1d/swesy/wodjuiodareys-oewnow//:sany
8102 4oqua0aa g4 | v | 100 | 062¥8€E

8102 8

-9|qels AjoAie|al

sl yoeaq bBunsabbns ‘710z woiy abueyds |ensia 9
L102 8

'Pa.1INJ20 SBY UOHOBIYIP

aAem 0} anp uoisola Buisebbns ‘4 punose uswipas

a1 sey (eas ay} ojul buipnujoid) sukoib sy} jo pus syl
8102 L

-9|qels AjaAire|al

sl yoeaq Bunsabbns ‘710z woly abueyd [ensiA |l
L102 L

A

Joday BuLioyuopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOTO.|N HOW




v

X00p°'z810Z - Woday Buliojuoy yoeag BaS-uo-uojoe|D/[euld/g L 0g/suodey/sluawnooq paseyS,y | /2q-1d/swesy/wodjuiodareys-oewnow//:sany
8102 1equaoaa gk | v | 100 | 062¥8E

-9|qels AjoAie|al
sl yoeaq bBunsabbns ‘710z woiy abueyds |ensia 9

‘deos Buipuodsaliod
S}l puB WJSQ 8U} JO UOIUYSP By} Padnpal dAeY O}
Kjoy1| ase sanAnoe JuswabeueWw Yoeaq ay] ‘usseuapun
useq oAey sSalAOE Juswebeuew yoesq Bunedlpul
‘skenins 810z pue £10Z Yl Yioq 10} pues 8y} ul
PaIIIUSPI 80 UBD SYOBl} S|91YdA 4aylin4 "uonoallp Ajypou
B Ul paundoo sey Jup asoysbuo| Bunsabbns ‘yinos
Y} ul 8UO By} UBY} ‘YUou a8y} o} sukolb %004 By} Jo pud
8y} punoJe pasayieb sey Juswipas aiow ‘/ |0g O} Jejiwis

*948Y UOI}08IIP SpJEMUMOU B
ul yup aloysbuo| paousiiadxa sey auljiseod ayj 1sabbns
SIYL "UYINoS 8y} Ul dUo 8y} UBY} YLou 8y} 0} sukoib %001
8y} JO puUd Y} PUNOJE JUBWIPSS dIOW SI 8JaY} A|qeadlloN

8102 oL
L102 oL
8102 6
102 6

Joday BuLiojuopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOdOE|N HOW



X00p°'z810Z - Woday Buliojuoy yoeag BaS-uo-uojoe|D/[euld/g L 0g/suodey/sluawnooq paseyS,y | /2q-1d/swesy/wodjuiodareys-oewnow//:sany
810z 1oqueoaa z1 | v | 100 | 05218

8102 cl

‘uonoalp Aliayuou e ul yup aioysbuoy Jo puaiy
panuiuod ay} sisabbns siy] "yinos 8y} ul BUO By} ey}
yuou 8y} 0} 8ukoiB %001 By} JO pUS BY} PUNO.E JUBWIPS
alow S| 818y} ‘/10zZ Ul POAISSO Sem Jeym O} Jejiwis

L102 cl

*218y Uol}0aIIp SpPJEMYMOU B
ul Jup aloysbuo| pasusiadxa sey auljiseod ayj 1sabbns
SIYL "Yinos 8y} ul UO 8y} UBY} Yyuou ay} 0} sukolb oo0.
8U} JO puUd By} punoJe JusWIpPas aiow S| 818y} AlgeasnoN

8102 L

‘pasodxa aiow aq 0} paseadde sy004
8y} 8J8YM ‘/ 1 0Z Ul UBY} 8102 Ul JOAOD PUES SS8| 9ABY 0}
sieadde aukoib a8y} jo auids ayy ‘Ajjeuoiippy “SallAloe
juswabeuew yoeaq jo Ued aq 0} A9y ‘ease 8y} JaA0
USALIP Sy 9J21UaA B Jey} Jes|d si } sojoyd g10g Sy} woi

102 L

Joday BuLioyuopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOTO.|N HOW



Sy

X00p'z810g - Woday Buloluopy yoeag BeS-uo-uojoe|D/[euld/g L 0g/suodey/sluawnooq paseyS/y | /2q-1d/swesy/wod juiodareys-oewnow//:sany
8102 1equaoaa gk | v | 100 | 062¥8E

‘pasodxe aiow aq 0} paseadde sy004
ay} a1aym ‘/ 10g Ul UBY] 810 Ul JOA0D pUBS SSa| 9ABY 0}
sieadde aukoib a8y} jo auids ayi ‘Ajleuoiippy "SalliAiloe
Juswabeuew yoeaq jo Wed aq o} Aj@yl| ‘ease 8y} Jano
USALIP Sey 3[01YaA € Jey} Jes|d si )l sojoyd g1.0g 8y} woi

'Pa.1INJ20 SBY UOIOBIYIP
aAem 0} anp uoisola Buisebbns ‘4 punose uswipas
a1 sey (eas ay} ojul buipnujoid) sukoib sy} jo pus syl

‘pasodxa aiow aq 0} paseadde sy004
8y} 8J8YM ‘/ 1 0Z Ul UBY} 8102 Ul JOAOD PUES SS8| 9ABY 0}
sieadde aukoib a8y} jo auids ayy ‘Ajjeuoiippy “SallAloe
juswabeuew yoeaq jo Ued aq 0} A9y ‘ease 8y} JaA0
USALIP Sy 9J21UaA B Jey} Jes|d si } sojoyd g10g Sy} woi

8102 Vi
L102 Vi
8102 €l
102 €l

uonduosag

apeuawo.d 0} Yyynos Gy

apeuawoud o0} sejnaipuadiad apeuawoud 0} yuou Gp Jeap ajyoid

Joday BuLioyuopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOTO.|N HOW



o

X20p281.02 - Woday BULIOIUO 4oBSg BAS-UO-UOJOB|D/[eul-/g | 0Z/SHoday/sluawnood pareys/y | 2q-Id/swes)/woo uiodaeys-oewow/:sdny

8102 1equaoaa gk | v | 100 | 062¥8E

-9|qels AjoAie|al
sl yoeaq Bunsabbns ‘710z woly abueyd [ensin Bl

"uonoa.ip AlJayrou e Ui yup a10yshuol Jo pual}
panunuod ay} sisebBNs SIy "YINOS By} Ul BUO By} UBY}
YHoU 8y} 0} 8UA0IB %001 BY} JO PUS BY} PUNOJE JUBWIIPES
2J0W S| 8JAY} ‘/ 102 Ul POAISSQO SBM JBUM O} JejWIS

*943Y UOI}98IIP SpJemyuou B
ul Jup aioysbuo| paousiiadxa sey auljiseod ayj }sebbns
SIYL "Yinos 8y} ul 8Uo 8y} Uey} yuou ay} o0} sukolb oo
8y} JO pUS Y} PUNOJE JUBWIPSS dI0W SI 8JaY} A|[qeadlloN

8102 9l
L102 9l
8102 Sl
102 St

uonduosag

apeuawo.d 0} Yyynos Gy

apeuawo.d o} Jejnoipuadiad

apeuswouid 0} yuou Gy JeaA 9|yoid

Joday Buioluopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOGOE|N HOW



VAg

X20p281.02 - Woday BULIOIUO 4oBSg BAS-UO-UOJOB|D/[eul-/g | 0Z/SHoday/sluawnood pareys/y | 2q-Id/swes)/woo uiodaeys-oewow/:sdny

8102 1equaoaa gk | v | 100 | 062¥8E

‘uoijoalIp Alieyriou e ul Jup aioysBuol jo pusi
panuiuod ay} sisabbns siy] "yinos 8y} ul BUO By} ey}
yuou 8y} 0} 8ukoiB %001 By} JO pUS BY} PUNO.E JUBWIPS
alow S| 818y} ‘/10zZ Ul POAISSO Sem Jeym O} Jejiwis

*818Y UOoI}08IIp SpPJEMyOU B
ul Jup aloysbuo| pasusiadxa sey auljiseod ayj 1sabbns
SIYL "Yinos 8y} ul UO 8y} UBY} Yyuou ay} 0} sukolb oo0.
8U} JO puUd By} punoJe JusWIpPas aiow S| 818y} AlgeasnoN

‘pasodxa aiow
aq 0} paseadde sy001 8y} ai8Yym ‘Z 102 Ul UBY} 8102 Ul
J9A09 pues ss9| aAeY 0] sieadde auko.b ay) jo suids ay |

‘Pa1INJ20 SBY UOHOBIYIP
oAem 0} anp uolsole Buiisebbns ‘4 punose uswipas
o) sey (eas ay} ojul Buipnujoid) sukoib ay} Jo pus ayl

8102 8l
L102 8l
8102 Lt
102 L

uonduosag

apeuawo.d 0} Yyynos Gy

apeuawo.d o} Jejnoipuadiad

apeuswouid 0} yuou Gy JeaA 9|yoid

Joday BuLioyuopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOTO.|N HOW



X00p'z81.0Z - Woday Buliojuopy yoeag BeS-uo-uojoe|D/[euld/g | 0g/suoday/sluawnooq paseyS,y | /2a-1d/swesy/wod juiodareys-oewnow//:sany
8102 1equaoaa gk | v | 100 | 062¥8E

8102 02

-9|qels AjoAie|al

sl yoeaq bBunsabbns ‘710z woiy abueyds |ensia 9
L102 02

'Pa.1INJ20 SBY UOHOBIYIP

aAem 0} anp uoisola Buisebbns ‘4 punose uswipas

a1 sey (eas ay} ojul buipnujoid) sukoib sy} jo pus syl
8102 61

-9|qels AjaAire|al

sl yoeaq bBunsabbns ‘/ 10z woi abueyd |ensia 9
L102 61

:o_a_\_ommn_ apeuawoud 0} yjnos Gy apeuawo.d o} Jejnoipuadiad apeuawoud 0} yuou Gy JeaA a|yoid

Joday BuLioyuopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOTO.|N HOW




X00p°z8|0g - Moday Bulionuojy yoeag Bag-uo-uojoe|/eul/g | 0g/sHoday/siuawnooq paseys/y | 2za-d/sweey/woo uiodaseys-oewpow;/: sduy
8102 1equaoaa gk | v | 100 | 062¥8E

8102 24
-9|qels AjoAie|al
sl yoeaq Bunsabbns ‘710z woly abueyd [ensin Bl
L102 &
8102 k4
-a|qess Ajaaneal
sl yoeaq bBunsabbns ‘/ 10z woi abueyd |ensia 9
L102 12
uonduosag apeuawoud 0} yjnos Gy apeuawo.d o} Jejnoipuadiad apeuawoud 0} yuou Gy JeaA a|yoid

Joday BuLiojuopy Yoeag BaS-Uo-pUE||OH PUE LOJOE|D | PIEUOTOE|N HOW




0S

X00p°'z810Z - Woday Buliojuoy yoeag BaS-uo-uojoe|D/[euld/g L 0g/suodey/sluawnooq paseyS,y | /2q-1d/swesy/wodjuiodareys-oewnow//:sany
8102 1equaoaa gk | v | 100 | 062¥8E

"Keq ay} 4o a|ppiw
ayl ur (aumoid jo wonoq) dwels Buipniioid ayy 01 anp
sojoyd ay1 Jo yuou ayl o1 Apybiis Buyel sem ajijoid ayp
ey} ‘aloN "uonoalip Alieyuou e ul yup aioysbuoy jo pusly
panunuod a8y} s1sebbns syl “YINos 8y} Ul BUO 8y} UByY}
yuou ay) 01 auAoib 3001 8y} JO pus By} PUNOJE JUBWIPSS
2I0W SI 88U} ‘102 Ul POAISSQO SBM JeUym O} JejiwiS

*218y Uol}0aIIp SpPJEMYMOU B
ul yup aioysbuo| padusiiadxae sey auljiseod ay} 1sabbns
SIYL "Yinos 8y} ul UO 8y} UBY} Yyuou ay} 0} sukolb oo0.
8U} JO puUd By} punoJe JusWIpPas aiow S| 818y} AlgeasnoN

‘pajsisiad sey JuswuoIIAUS SABM Jejiwis B Bunsabbns
‘I punoJe juswipas |l Sey |is aukolb Moo By}
JO pua 8y} ‘aisowdyun4 s|gels AjaAle|al si yoeaq ayl
Buireoipur ‘7 10g @01Us yoeaq ay} 0} abueyd [ensia s

‘Pa1INJ20 SBY UOHOBIYIP
oAem 0} anp uolsole Buiisebbns ‘4 punose uswipas
o) sey (eas ay} ojul Buipnujoid) sukoib ay} Jo pus 8yl

8102 e
L102 e
8102 €2
102 €2

Joday BuLioyuopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOTO.|N HOW



X00p'z81.0Z - Woday Buniojuoy yoeag BaS-uo-uojoe|D/[euld/g L 0g/suodey/sluawnooq paseySyy | /2a-1d/swesy/wodjuiodareys-oewnow//:sany
8102 1equaoaa gk | v | 100 | 062¥8E

8102 9%

‘pasodxa aiow
aq 0} paseadde s)001 8y} 8Jaym ‘/10g Ul UeY} 8102 Ul
1909 puES SS9| 9AeY 0] sseadde aukolb ayj jo suids ay |

L102 92

'Pa.1INJ20 SBY UOIOBIYIP
aAem 0} anp uoisola Buisebbns ‘4 punose uswipas
a1 sey (eas ay} ojul buipnujoid) sukoib sy} jo pus syl

8102 Se

*a|gels
Ajaaiejal si yoeaq ayy bunsebbns ‘10z wouy abueyd
[ensiA 8[| SMOYS yoeaq a8y} jo isay ‘pasodxe aiow
aq 0} paseadde sy00.1 8y} 818yM /102 Ul UBY} 8102 Ul
J9A09 pues ss9| aAeY 0] sieadde aukolb ay) jo suids ay |

102 Se

e

uonduosag apeuawo.d 0} Yyynos Gy apeusawoud o0} tejnaipuadiag apeuawoud 0} yuou Gp Jeap ajyoid

Joday BuLioyuopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOTO.|N HOW



2s

X00p°z81.0Z - Woday Bunioluoy yoeag BaS-uo-uojoe|D/[euld/g L 0g/suodey/sluawnooq paseysyy | /2a-1d/swesy/wodjuiodareys-oewnow//:sany
8102 1equaoaa gk | v | 100 | 062¥8E

-9|qels AjoAie|al
sl yoeaq Bunsabbns ‘710z woly abueyd [ensin Bl

"uonoa.ip AlJayrou e Ui yup a10yshuol Jo pual}
panunuod ay} sisebBNs SIy "YINOS By} Ul BUO By} UBY}
YHoU 8y} 0} 8UA0IB %001 BY} JO PUS BY} PUNOJE JUBWIIPES
2J0W S| 8JAY} ‘/ 102 Ul POAISSQO SBM JBUM O} JejWIS

*943Y UOI}98IIP SpJemyuou B
ul Jup aioysbuo| paousiiadxa sey auljiseod ayj }sebbns
SIYL "Yinos 8y} ul 8Uo 8y} Uey} yuou ay} o0} sukolb oo
8y} JO pUS Y} PUNOJE JUBWIPSS dI0W SI 8JaY} A|[qeadlloN

8102 82
2102 82
= 8102 L2

-— ....IIL

- - 1

-
| ~y
- e LA o~

2102 L2

uonduosag

apeuawo.d 0} Yyynos Gy

apeuawo.d o} Jejnoipuadiad apeuawoud 0} yuou Gp Jeap a|joid

Joday BuLioyuopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOTO.|N HOW



€S

X20p281.02 - Woday BULIOIUO 4oBSg BAS-UO-UOJOB|D/[eul-/g | 0Z/SHoday/sluawnood pareys/y | 2q-Id/swes)/woo uiodaeys-oewow/:sdny

8102 1equaoaa gk | v | 100 | 062¥8E

‘JUSAS WIS B 10 Yydeaq 8y} Uo salliAlloe Aq pasned
uaaq aAey 0} Ajdyl| S! SIyL "Ag 8S0J0 payeods [euslew
9] 8UO}IS/I8PIN0Y BIOW YNM ‘) punoJe palayieh

sey juswipas auy se sieadde } ‘ainjoid 810z dUi U]
Bas ay} ojul Buiosfoid wie sy} punoJe [eusjew aiow
sey auAolb 001 uIBYINOS dIoW By} /102 Ul dIuN

*218y Uol}0aIIp SpPJEMYMOU B
ul Jup aloysbuo| pasusiadxa sey auljiseod ayj 1sabbns
SIYL "Yinos 8y} ul UO 8y} UBY} Yyuou ay} 0} sukolb oo0.
8U} JO puUd By} punoJe JusWIpPas aiow S| 818y} AlgeasnoN

0g

0g

-a|qess Ajaaneal
sl yoeaq Bunsabbns ‘710z woly abueyd [ensiA |l

62

62

uonduosag

apeuawo.d 0} Yyynos Gy

apeuawo.d o} Jejnoipuadiad

apeuswouid 0} yuou Gy JeaA 9|yoid

Joday BuLioyuopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOTO.|N HOW



vs

X20p281.02 - Woday BULIOIUO 4oBSg BAS-UO-UOJOB|D/[eul-/g | 0Z/SHoday/sluawnood pareys/y | 2q-Id/swes)/woo uiodaeys-oewow/:sdny

8102 1equaoaa gk | v | 100 | 062¥8E

‘Ronins
Byl ul sojoyd a8y} Jo IS8l 8y} yum aul| ul 8q o} aukolb
IIBIYS1} B} JO YLOoU By} 0} udHe)} d1am sojoyd 810z ‘SloN

‘so|id 198ys
8y} JOU PUE |[BMBSS 8Y} WOJ} UdXe} 8q p|nod ajiyoid ayy
os ‘sojoyd ay1 Jo yinos ayi o3 Ajybis uayel sem ajiyoid

2y} ajoN "ebejuoly syl Buoje saukoib |ie1YSl) JaYl10
8y} uey) a|bue Juaiayip B Je pue Jauoys S| auids ay}
SNy} ‘[lemeas ay} woJj Ino sapnJjoid jeyl so|id 198ys
J0 Juouy ul S| 818y aukoub [iejysy siy| -auids s JIeJysly
ay} jo doy ay e ¥o0. Jo asodxa jueoyubls usaq sey
a8y} sajedlpul AoAIns 810z 8yl ‘102 0} patedwon

8102 43
L102 43
8102 e
102 e

uonduosaq apeuawoud 0} yynos G apeusawoud o0} tejnaipuadiag

apeuswouid 0} yuou Gy JeaA 9|yoid

Joday BuLioyuopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOTO.|N HOW



X00p'z810g - Woday Buliojuoy yoeag BaS-uo-uojoe|D/[euld/g | 0g/suodey/sluawnooq paseyS,y | /2q-1d/swesy/wodjuiodareys-oewnow//:sany
8102 1equaoaa gk | v | 100 | 062¥8E

8102 1
e —
-9|qels AjoAie|al -» = |
sl yoeaq bBunsabbns ‘710z woiy abueyds |ensia 9
L102 e
|
8102 33
‘a|qess Ajaaneal
sl yoeaq bBunsabbns ‘/ 10z woi abueyd |ensia 9
102 €€
l
uonduosag apeuawoud 0} yjnos Gy apeuawo.d o} Jejnoipuadiad apeuawoud 0} yuou Gy JeaA a|yoid

Joday BuLioyuopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOTO.|N HOW



95

X00p°'z810Z - Woday Buliojuoy yoeag BaS-uo-uojoe|D/[euld/g L 0g/suodey/sluawnooq paseyS,y | /2q-1d/swesy/wodjuiodareys-oewnow//:sany
8102 1equaoaa gk | v | 100 | 062¥8E

"JUSAS WS B 10 Yoeaq ay} uo
SallAlOE AQ pasned usaq aaey o} Ajoy| si siyL “Aq 8sojo
PoNEdS [ellew oYl 8U0lS/IapIN0g S10W YIM ‘Y punote
palayieb sey juswipas auly se sieadde i ‘ainoid 8102
8y} u| "Bas ay} ol Buposfoid wie sy} punose [euslew
alow sey auko.b ¥001 UIBYINOS dJoW Y} ‘Z L0g Ul dxIlun

*218y Uol}0aIIp SpPJEMYMOU B
ul Jup aloysbuo| pasusiadxa sey auljiseod ayj 1sabbns
SIYL "Yinos 8y} ul UO 8y} UBY} Yyuou ay} 0} sukolb oo0.
8U} JO puUd By} punoJe JusWIpPas aiow S| 818y} AlgeasnoN

9€

9€

‘pasodxa aiow
aq 0} paseadde sy00.1 8y} 818yM /102 Ul UBY} 8102 Ul
J9A09 pues ss9| aAeY 0] sieadde aukolb ay) jo suids ay |

‘Pa1INJ20 SBY UOIOBIYIP
oAem 0} anp uolsole Buiisebbns ‘4 punose uswipas
o) sey (eas ay} ojul Buipnujoid) sukoib ay} Jo pus ayl

—————

S€

=)

Joday BuLiojuOpy Yyoeag BaS-UO-PUE||OH PUE UOJOE|D | PIEUOTOE|N HOW



X00p°'z810Z - Woday Buliojuoy yoeag BaS-uo-uojoe|D/[euld/g L 0g/suodey/sluawnooq paseyS,y | /2q-1d/swesy/wodjuiodareys-oewnow//:sany
810z +oqueoag z1 | v | 100 | 05218

8102 8¢
‘pesodxe elow | -
aq 0} paseadde s)001 8y} 8Jaym ‘/10g Ul UeY} 8102 Ul —
18100 pues ssa| aAeY 0} sieadde sukoib ay) jo suids oyl | ¢ o B ) .
I : wm
'Pa.1INJ20 SBY UOHOBIYIP |
aAem 0} anp uoisola Buisebbns ‘4 punose uswipas f
a1 sey (eas ay} ojul buipnujoid) sukolb ayi jo pus syl a
— I 8102 18
- _—
-9|qels AjaAire|al M
sl yoeaq bBunsabbns ‘/ 10z woi abueyd |ensia 9 _—
L102 L€

Joday BuLioyuopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOTO.|N HOW




85

X20p'281.0Z - Woday BuLIOIUO 4oBSg BAS-UO-UOJOB|D/[eul-/8 | 0Z/SModay/sluawnooq pareys/y | 2q-Id/swes)/woo uiodaeys-oewow//:sdny

8102 1equaoaa gk | v | 100 | 062¥8E

-9|qels AjoAie|al
sl yoeaq bBunsabbns ‘710z woiy abueyds |ensia 9

"JUSAS WIS B 10 Yoead ay} uo
saniAloe Aq pasneo usaq aney o} Ajgy| si siyL “Agq 8so|o
PoNEDS [BLISJEW S| BUO)S/ISPINOY SI0W UIM ‘Y punote
pasayieb sey juswipas auy se sieadde y ‘ainjoid 8102
8y} U] "eas ay} ojul Bunosfoid wie ay) punole |eusyew
aJ0wW sey aukoib ¥o0. uleyinos aiow 8yl ‘/ Log Ul aun

8102 or
L102 v
8102 6€
102 6€

uonduosaq apeuawoud 0} yynos G apeusawoud o0} tejnaipuadiag

apeuswouid 0} yuou Gy JeaA 9|yoid

Joday BuLioyuopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOTO.|N HOW



65

X20p281.02 - Woday BULIOIUO 4oBSg BAS-UO-UOJOB|D/[eul-/g | 0Z/SHoday/sluawnood pareys/y | 2q-Id/swes)/woo uiodaeys-oewow/:sdny

8102 1equaoaa gk | v | 100 | 062¥8E

44
-9|qels AjoAie|al
sl yoeaq bBunsabbns ‘710z woiy abueyds |ensia 9
44
by
‘pasodxa aiow
aq 0} paseadde s)001 8y} aJoYM ‘Z10g Ul Ueyl 8L0g Ul
J9A09 pues ss9| aAeY 0] sieadde aukolb ay) jo suids ay |
(14

iy =

= |

uonduosag

apeuawo.d 0} Yyynos Gy

apeuawo.d o} Jejnoipuadiad

apeuswouid 0} yuou Gy JeaA 9|yoid

Joday BuLioyuopy Yyoeag BaS-Uo-puE||oH PUE LOJOE|D | PIEUOTOE|N HOW




09

X00p°'z810Z - Woday Buliojuoy yoeag BaS-uo-uojoe|D/[euld/g L 0g/suodey/sluawnooq paseyS,y | /2q-1d/swesy/wodjuiodareys-oewnow//:sany
8102 1oqua0aa gk | v | 100 | 062¥8E

-9|qels AjoAie|al
sl yoeaq bBunsabbns ‘710z woiy abueyds |ensia 9

'Pa.1INJ20 SBY UOHOBIYIP
aAem 0} anp uoisola Buisebbns ‘4 punose uswipas
a1 sey (eas ay} ojul buipnujoid) sukoib sy} jo pus syl

‘pasodxa aiow
aq 0} paseadde sy00.1 8y} 818yM /102 Ul UBY} 8102 Ul
J9A09 pues ss9| aAeY 0] sieadde aukolb ay) jo suids ay |

ro

8102 94

102 1514

-4

|

P ——

-
L

uonduosag

apeuawo.d 0} Yyynos Gy

apeuawo.d o} Jejnoipuadiad apeuawoud 0} yuou Gp Jeap a|joid

Joday BuLioyuopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOTO.|N HOW




X00p°'z81.0Z - Wodey Bunojuoy yoeag BaS-uo-uojoe|D/[euld/g | 0g/suoday/sluawnooq paseyS/y | /2q-1d/swesy/wod juiodareys-oewnow//:sdny
8102 1equaoaa gk | v | 100 | 062¥8E

‘pasodxa aiow
aq 0} paseadde s)001 8y} 8Jaym ‘/10g Ul UeY} 8102 Ul
1909 puES SS9| 9AeY 0] sseadde aukolb ayj jo suids ay |

-9|qels AjaAire|al
sl yoeaq bBunsabbns ‘/ 10z woi abueyd |ensia 9

Joday BuLioyuopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOTO.|N HOW




29

X00p°'z810Z - Woday Buliojuoy yoeag BaS-uo-uojoe|D/[euld/g L 0g/suodey/sluawnooq paseyS,y | /2q-1d/swesy/wodjuiodareys-oewnow//:sany
8102 1equaoaa gk | v | 100 | 062¥8E

uonduosag

8102 8y
-9|qels AjoAie|al
sl yoeaq bBunsabbns ‘710z woiy abueyds |ensia 9
L102 8y
8102 Ly
‘a|qe1s AjaAeel < - =
sl yoeaq bBunsabbns ‘/ 10z woi abueyd |ensia 9 - |
L102 Ly
— N -
‘Pa1INJ20 SBY UOHOBIYIP =l . a -
oAem 0} anp uolsole Buiisebbns ‘4 punose uswipas .‘.\
o) sey (eas ay} ojul Buipnujoid) sukoib ay} Jo pus ayl by ]
apeuawoud 0} yjnos Gy apeuawoud o0} sejnaipuadiad apeuawoud 0} yuou Gy JeaA a|joid

Joday Buioyuopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOTO.|N HOW



X00p°'z810Z - Woday Buliojuoy yoeag BaS-uo-uojoe|D/[euld/g L 0g/suodey/sluawnooq paseyS,y | /2q-1d/swesy/wodjuiodareys-oewnow//:sany
8102 1equaoaa gk | v | 100 | 062¥8E

8102 0S
-9|qels AjoAie|al
s| yoeaq Bunsabbns ‘710z woiy abueyd [ensiA |l
L102 0S5
8102 6
‘pasodxa aiow
aq 0} paseadde sy00.1 8y} 818yM /102 Ul UBY} 8102 Ul
J9A09 pues ss9| aAeY 0] sieadde aukolb ay) jo suids ay |
L102 6
— | =
uonduosag apeuawoud 0} yjnos Gy apeuawo.d o} Jejnoipuadiad apeuawoud 0} yuou Gy JeaA a|yoid

Joday BuLioyuopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOTO.|N HOW




9

X20p281.02 - Woday BULIOIUO 4OBSg BAS-UO-UOJOB|D/[eul-/8 | 0Z/SModay/sluawnooq pareys/y | .2q-Id/swes)/woo uiodaeys-oewnow//:sdny

8102 1equaoaa gk | v | 100 | 062¥8E

8102 25

-9|qels AjoAie|al

sl yoeaq bBunsabbns ‘710z woiy abueyds |ensia 9
L102 25
8102 1S

-a|qess Ajaaneal

sl yoeaq Bunsabbns ‘710z woly abueyd [ensiA |l
L102 1S

- T

uonduosaq apeuawoud 0} yynos G apeusawoud o0} tejnaipuadiag

apeuswouid 0} yuou Gy JeaA 9|yoid

Joday BuLioyuopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOTO.|N HOW




<9

X00p°z8|0g - Moday Bulionuojy yoeag Bag-uo-uojoe|/eul/g | 0g/sHoday/siuawnooq paseys/y | 2za-d/sweey/woo uiodaseys-oewpow;/: sduy
8102 1equaoaa gk | v | 100 | 062¥8E

‘uoijoalIp Alieyriou e ul Jup aioysBuol jo pusi
panuiuod ay} sisabbns siy] "yinos 8y} ul BUO By} ey}
yuou 8y} 0} 8ukoiB %001 By} JO pUS BY} PUNO.E JUBWIPS
alow S| 818y} ‘/10zZ Ul POAISSCO SeM Jeym O} Jejiwis

*218y Uol}0aIIp SpPJEMYMOU B
ul Jup aloysbuo| pasusiadxa sey auljiseod ayj 1sabbns
SIYL "Yinos 8y} ul UO 8y} UBY} Yyuou ay} 0} sukolb oo0.
8U} JO puUd By} punoJe JusWIpPas aiow S| 818y} AlgeasnoN

-a|qess Ajaaneal
sl yoeaq Bunsabbns ‘710z woly abueyd [ensiA |l

‘Pa1INJ20 SBY UOHOBIYIP
oAem 0} anp uolsole Buiisebbns ‘4 punose uswipas
o) sey (eas ay} ojul Buipnujoid) sukoib ay} Jo pus ayl

8102 S
L102 VS
8102 €5
102 €5

uonduosaq apeuawoud o} yynos G

apeuawo.d o} Jejnoipuadiad apeuawoud 0} yuou Gp Jeap a|joid

Joday BuLioyuopy Yyoeag €aS-Uo-pUE||oH PUE LOJOE|D | PlEUOGO.|N HOW




X00p°z8|0g - Moday Bulionuojy yoeag Bag-uo-uojoe|/eul/g | 0g/sHoday/siuawnooq paseys/y | 2za-d/sweey/woo uiodaseys-oewpow;/: sduy
8102 1equaoaa gk | v | 100 | 062¥8E

8102 95

-9|qels AjoAie|al

S| yoeaq bBunsabbns ‘710z woly abueyd [ensiA dlI
L102 9

'Pa.1INJ20 SBY UOHOBIYIP

aAem 0} anp uoisola Buisebbns ‘4 punose uswipas

a1 sey (eas ay} ojul buipnujoid) sukoib sy} jo pus syl
8102 S

-a|qess Ajaaneal

sl yoeaq Bunsabbns ‘710z woiy abueyd |ensia 9
L102 et

:o_a_._uwmn_ apeuawoud 0} yjnos Gy apeuawo.d o} Jejnoipuadiad apeuawoud 0} yuou Gy JeaA a|yoid

Joday BuLioyuopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOTO.|N HOW




L9

X00p281.0Z - Woday BuLIOIUO 4OBSg BAS-UO-UOJOB|D/[euUl-/g | 0Z/SHoday/sluawnooq pareys/y | .2q-Id/swes)/woo uiodaeys-oewnow//:sdny

8102 1equaoaa gk | v | 100 | 062¥8E

8102 85
-9|qels AjoAie|al
sl yoeaq bBunsabbns ‘710z woiy abueyds |ensia 9
L102 85
8102 .8
‘uonoalIp Ajsayuou e ul Jup aioysbuoy jo puaiy
panunuod ay} s}sabbns siy| "Yyinos ay} ul SUo dy} ey}
yuou ay} 0} suAoib 3201 8y} JO pus Sy} PUNOJE JUSWIPSS
Qiow S| 28y} ‘L10Z Ul POAISSAO SBM Jeym O} Je|iwis
L102 YA

b=

et

uonduosaq apeuawoud 0} yynos G apeusawoud o0} tejnaipuadiag

apeuswouid 0} yuou Gy JeaA 9|yoid

Joday BuLioyuopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOTO.|N HOW




X00p°z81.0Z - Woday Bulioluoy yoeag BaS-uo-uojoe|D/[euld/g L 0g/suodey/sluawnooq paseyS/y | /2q-1d/swesy/wodjuiodareys-oewnow//:sany
8102 1equaoaa gk | v | 100 | 062¥8E

8102 09

-9|qels AjoAie|al

s| yoeaq Bunsabbns ‘710z woly abueyd [ensIA Bl
L102 09

"848y UOI}08IIP SPIEMULIOU B

ul Jup aloysbuo| pasusiadxa sey auljiseod ayj 1sabbns

SIYL "Yinos 8y} ul UO 8y} UBY} Yyuou ay} 0} sukolb oo0.

8y} JO pUS Y} PUNOJE JUBWIPSS dIoW S| 8J8Y} A|geadlloN
8102 65

-a|qess Ajaaneal

sl yoeaq bBunsabbns ‘/ 10z woi abueyd |ensia 9
L102 65

‘Pa1INJ20 SBY UOHOBIYIP

oAem 0} anp uolsole Buiisebbns ‘4 punose uswipas

o) sey (eas ay} ojul Buipnujoid) sukoib ay} Jo pus ayl

:o_a_\_ommn_ apeuawoud 0} yjnos Gy apeuawo.d o} Jejnoipuadiad apeuawoud 0} yuou Gy JeaA a|yoid

Joday BuLioyuopy Yyoeag €aS-Uo-pUE||oH PUE LOJOE|D | PIEUOGO.|N HOW



X00p°'z810Z - Woday Buliojuoy yoeag BaS-uo-uojoe|D/[euld/g L 0g/suodey/sluawnooq paseyS,y | /2q-1d/swesy/wodjuiodareys-oewnow//:sany
8102 1equaoaa gk | v | 100 | 062¥8E

8102 29

-9|qels AjoAie|al

sl yoeaq bBunsabbns ‘710z woiy abueyds |ensia 9
L102 29

'Pa.1INJ20 SBY UOHOBIYIP

aAem 0} anp uoisola Buisebbns ‘4 punose uswipas

a1 sey (eas ay} ojul buipnujoid) sukoib sy} jo pus syl
8102 19

-9|qels AjaAire|al

sl yoeaq Bunsabbns ‘710z woly abueyd [ensiA |l
L102 19

Joday BuLioyuopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOTO.|N HOW




0L

X20p'281.0Z - Woday BULIOIUO 4OBSg BAS-UO-UOJOB|D/[eul-/g | 0Z/SModay/sluawnooq pareys/y | .29-Id/swes)/woo uiodaeys-oewnow//:sdny

8102 1equaoaa gk | v | 100 | 062¥8E

‘a|qels AjaAnelal
S| yoeaq bunsebbns ‘/10g woly abueyd [ensin oI

"uonoa.ip AlJayrou e Ui yup a10yshuol Jo pual}
panunuod ay} sisebBNs SIy "YINOS By} Ul BUO By} UBY}
YHoU 8y} 0} 8UA0IB %001 BY} JO PUS BY} PUNOJE JUBWIIPES
2J0W S| 8JAY} ‘/ 102 Ul POAISSQO SBM JBUM O} JejWIS

*943Y UOI}98IIP SpJemyuou B
ul Jup aioysbuo| paousiiadxa sey auljiseod ayj }sebbns
SIYL "Yinos 8y} ul 8Uo 8y} Uey} yuou ay} o0} sukolb oo
8y} JO pUS Y} PUNOJE JUBWIPSS dI0W SI 8JaY} A|[qeadlloN

8102 9
L102 9
8102 €9
102 €9

uonduosag

apeuawo.d 0} Yyynos Gy

apeuawo.d o} Jejnoipuadiad

apeuswouid 0} yuou Gy JeaA 9|yoid

Joday BuLioyuopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOTO.|N HOW



X00p'z8 |02 - Hoday Bulionuojy yoeag Bag-uo-uojoe|/eul/g | 0g/sHoday/siuawnooq paseys,y | 2za-d/sweesy/woo uiodaseys-oewpow;/: sduy
8102 1equaoaa gk | v | 100 | 062¥8E

8102 99

-9|qels AjoAie|al

sl yoeaq bBunsabbns ‘710z woiy abueyds |ensia 9
L102 99

"848y UOI}08IIP SPJEMULIOU B

ul Jup aloysbuo| pasusiadxa sey auljiseod ayj 1sabbns

SIYL "Yinos 8y} ul UO 8y} UBY} Yyuou ay} 0} sukolb oo0.

8y} JO pUS Y} PUNOJE JUBWIPSS dIoW S| 8J8Y} A|geadlloN
8102 59

‘pasodxa aiow
aq 0} paseadde sy001 8y} ai8Yym ‘Z 102 Ul UBY} 8102 Ul
JBA0D pUES SS8| aAeY 0} sieadde aukoib ayy jo auids ay |

S9
‘Pa1INJ20 SBY UOHOBIYIP
oAem 0} anp uolsole Buiisebbns ‘4 punose uswipas
o) sey (eas ay} ojul Buipnujoid) sukoib ay} Jo pus ayl
uonduosag apeuawoud 0} yjnos Gy apeuawoud o0} sejnaipuadiad apeuawoud 0} yuou Gy JeaA a|yoid

Joday BuLioyuopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOTO.|N HOW



2L

X00p°'z810Z - Woday Buliojuoy yoeag BaS-uo-uojoe|D/[euld/g L 0g/suodey/sluawnooq paseyS,y | /2q-1d/swesy/wodjuiodareys-oewnow//:sany
8102 1equaoaa gk | v | 100 | 062¥8E

*alay Aeq ayy Jo sped
JBY10 U] paAIasSqo Uaaq sey si ydiym ‘a1ay paddely Buleq
pues ueljose 0} anp aq O} Al SI SIYL "£10g Ul Uy}
pues aiow Aq paianod s| aukoib 3004 8y} jo auids ay |

'Pa.1INJ20 SBY UOIOBIYIP
oAem 0} anp uoisole Buisebbns ‘4 punose juswipss

a1 sey (eas ay} ojul buipnujoid) sukolb ayi o pus syl "y

-9|qels AjaAire|al
sl yoeaq bBunsabbns ‘/ 10z woi abueyd |ensia 9

8102 89
L102 89
-~
e |
8102 19
102 19

Joday BuLioyuopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOTO.|N HOW



€L

X20p281.0Z - Woday BULIOIUO yOBSg BAS-UO-UOIOB|D/[eul-/g | 0Z/SHoday/sluawnooq pareys/y | .2q-Id/swes)/woo uiodaeys-oewow//:sdny

8102 1equaoaa gk | v | 100 | 062¥8E

-9|qels AjoAie|al
sl yoeaq bBunsabbns ‘710z woiy abueyds |ensia 9

‘uonoRIIp anem Bunosyye saukolb ool
8y} Jo WJe papuslxe ay} pue abejuoly ayy Buofe juiod
SIY} Je uoiejualio ul abueyd ybiis ayi o} anp Ajdy1| si iy
*(eas 0] Ino Buipniioid) aukoib 8yl Jo pus a8yl punose
juawipas ol AJaA sI aiayy ‘eukolb sy Jo apis yinos
8y} UOo udye)} Ssajyoid JBYI0 BYIuN ISABMOH ‘[ellerew
yoeaq Jo junowe poob B yum apim AJdA s| yoeaq ay |

-9|qels AjaAire|al
sl yoeaq bBunsabbns ‘/ 10z woi abueyd |ensia 9

‘uonoeIlIp anem Bunosye
aukoib »004 By} JO WIe papusixs ay} pue abejuoly sy}
Buoje juiod siyi 1e uonejusuo ul abueyd ybiis ay} 0} anp
A19)1] SI siyL "seukoif ¥001 8y} Jo pud JBYNd Je UoISOId
JO Junowe jueoyubls e sI aleyl ‘sheq Jaylo ayun

m

)

8102 0L
L102 0L
8102 69
102 69

uonduosag

apeuawo.d 0} Yyynos Gy

apeuawo.d o} Jejnoipuadiad

apeuswouid 0} yuou Gy JeaA 9|yoid

Joday BuLioyuopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOTO.|N HOW



X00p'Z80g - Hoday Buliojuopy yoeag eag-uo-uojoe|/eul/g | 0g/sHoday/siuawnooq paseys/y | 2za-d/swesy/woo uiodaseys-oewpow;/: sduy
8102 1equaoaa gk | v | 100 | 062¥8E

/102 ‘PIEUOQOB WO\ :92IN0S

8102 L.

-9|qels AjaAire|al
sl yoeaq bBunsabbns ‘/ 10z woi abueyd |ensia 9

102 (VA

'a18y paJindoo aAey 0} Jeadde sassa00id Uol8I00E
ou ybnoyl ‘siqels Ajpaielas aq 0} sieadde yoeaq
oy ‘[eA8] axnb Buieq apii MO| Je 810ysai0) 8y} 0} UMOp
wJaqg oy} woiy adojs ayl yum ‘epim Aian sI yoeaq ay | - -

uonduosag apeuawoud 0} yjnos Gy apeuawoud o0} sejnaipuadiad apeuawoud 0} yuou Gy JeaA a|yoid

v Joday BuLioyuopy Yyoeag €aS-Uo-pue||oH PUE LOJOE|D | PlEUOTO.|N HOW



Mott MacDonald | Clacton and Holland-on-Sea Beach Monitoring Report

384750 | 001 | A | 12 December 2018
https://mottmac.sharepoint.com/teams/pj-b2714/Shared Documents/Reports/2018/Final/Clacton-on-Sea Beach Monitoring Report - 2018z.docx

75



Mott MacDonald | Clacton and Holland-on-Sea Beach Monitoring Report

3 Summary

The site surveys that have been carried out as part of the Clacton and Holland-on-Sea Coast
Protection Scheme beach monitoring programme clearly indicate that the fishtail groynes are
retaining beach material well and are establishing the predicted bay formations for the frontage.

The beach profiles that were undertaken show that no overall trigger level have been reached.
However, a few profiles indicate that an amber trigger level has been reached for crest width.
Three out of the four profiles that reached an amber warming for crest width also reached an
amber trigger level in 2017 for crest width as well. It is therefore likely that these profiles will
continue to erode in the future and thus should be continued to be monitored. However, beach
levels for these profiles were not triggered.

Further the accretion and erosion maps highlight that bay formation have continued to form since
As Built conditions, and that in a continued trend from 2017 a dominant south westerly wave
direction has occurred. This has resulted in a northerly movement of sediment in the form of
longshore drift. Additionally, between 2017 and 2018 there has been a general lowering of the
beach overall and is likely due to the beach material still adjusting. However, the beach changed
has continued in a predicted way.

Overall, from these findings the recommended approach is to continue with annual surveys of dip
and crest measurements and drone surveys, to continue monitoring the future evolution of the
frontage.
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