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FLOOD RISK ASSESSMENT SITE ‘D’ CHAPEL-EN-LE-FRITH

1. Introduction & Aims

The site comprises an area of land of approximately 200m? (0.02 hectares). The site
(referred to by the developer as Site ‘D’) is located in a residential setting adjacent to
number 66 Hayfield Road, Chapel-en-le-Frith SK23 0JF (see photo 7 and Location
Plan 1). The National Grid Reference for the site (NGR) is 406029 381136. The site is
bound by South Head Drive to the north and west (see photos 1 - 4) and a watercourse
known as Warm Brook to the east (see photos 9 - 12). The site is currently an area of
open grassed ground.

Warm Brook is classed as Main River and flows in a northerly direction as it passes
the site. Warm Brook flows through two large culverts located towards the northeast
of the site. These culverts will be referred to as Culverts ‘A’ and ‘B’ in this report (see
Plan 1 and photos 14 and 17). The site is elevated approximately 2.6m above the bed
of Warm Brook which flows along the eastern boundary (see photo 17).

The proposals for the development are for a detached house. Photographs of the site
are presented in Appendix 1. This report is intended to assist in the discharge of
planning conditions relating to flood risk.

The high point of the site is the southern tip where the ground elevation is 212.9m
AOD. The land falls gently to the northeast where ground elevations are typically
211.8m AOD adjacent to the Brook (see photo 3). Warm Brook flows in a northerly
direction along the eastern site boundary in a steep walled channel (see photo 10). A
water level of 209.44m AOD was recorded in the brook upstream of Culvert ‘B’ on
1" August 2012. A topographical survey plan (to OS datum) of the existing site is
presented as Plan 3.

The Environment Agency flood map in Appendix 2 indicates that the site is located
largely within Flood Zone 2 of Warm Brook (medium flooding probability 1% -
0.1%). A small part of the site to the southeast is located within Flood Zone 1 (low
annual flooding probability of <0.1%). Plan 2 shows the Flood Zones associated with
Warm Brook superimposed onto an early sketch of the proposed development.

This report therefore seeks to assess the risks of flooding from and to the future site
land use with consideration of climate change and to identify how these flood risks
will be managed as part of the site’s redevelopment. The report will also outline the
potential opportunities to reduce the probability and consequences of flooding to the
surrounding area.
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2. Flood Risk Assessment
2.1. Site Flood Zones & Proposed Development

The Environment Agency flood zone map has been superimposed onto the proposed
development map and this is included as Plan 2. The plan shows that the site is
located largely within Flood Zone 2 of Warm Brook (medium flooding probability
1% - 0.1%). A small part of the site to the southeast is located within Flood Zone 1
(low annual flooding probability of <0.1%).

Residential properties are classed as ‘more vulnerable’ in terms of their flood risk
vulnerability classification and as such, this type of development is appropriate in
both Flood Zones 1 and 2 when referring to the Technical Guidance to the National
Planning Policy Framework — ref ii.

2.2. Source of Flooding and Predicted Flood Levels

The main source of flooding at the site would be from overtopping of the banks of
Warm Brook. This scenario could occur during extreme high flow conditions, in
which case the capacity of the two culverts (Culverts A and B — see Plan 2) could
potentially be exceeded. Local knowledge gained during the site walkover survey
suggests that flooding of the northeastern corner of the site has occurred previously
due to the blockage of the debris screen (see photo 14) upstream of Culvert B with
debris such as litter and tree branches. The Environment Agency has not however
provided any details of historical flooding of the site as part of their flood data in
Appendix 2.

A remote water level measuring station is located in the channel of Warm Brook at
the northeast corner of the site (see photos 15-17). It is understood that this measuring
station provides real-time water-level monitoring data to the Environment Agency —
who would respond to a rise in the brook’s water level due to a blockage of the debris
screen. The debris screen is a two stage raked screen with 1250mm and 1050mm
vertical drops. The lower screen is 2250mm wide and the upper screen increases from
2250mm to 4750mm in width. Both stages have open mesh screen deck flooring.

The purpose of the debris screen is to prevent debris floating in the river channel from
entering the culverted section (Culvert ‘B’) of Warm Brook beneath Hayfield Road.
Assuming a blockage scenario of the debris screen upstream of Culvert ‘B’, coupled
with an assumption that the Environment Agency could not respond in time to clear
the blockage (a worst-case occurrence), flood waters would rise in the river channel
between Culverts A and B and would eventually spill out onto the low lying land in
the northeast corner of the site.

Examination of the topographical survey (Plan 3) suggests that the flood waters could
potentially inundate the land adjacent to the large sycamore tree (see photo 2) before
spilling out onto the carriageway at the junction of Hayfield Road and South Head
Drive (see photo 6). A portion of these flood waters could then potentially re-enter the
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Hayfield Road culvert via the highway drains in this location (see photo 8). Any
remaining flood water would then flow in a northwesterly direction down Hayfield
Road, away from the site.

The High Peak SFRA (Strategic Flood Risk Assessment - refer to section 2.4 and
reference vi) confirms that there are no records of flooding from artificial sources but
that surface water is also a contributing factor.

The SFRA also raises some issues of the accuracy of the flood plans within the High
Peak area; however at the location of this site i.e. adjacent to Warm Brook, there do
not appear to be any recognised discrepancies. The nature of the land and geology
with steep narrow river channels, leads to rapid rises in flood levels within the High
Peak area and in a number of locations the flood zones coincide with a deepening of
the flood waters during the higher return period events rather than a lateral spread of
flood waters. Flood waters are often characterised by high flow velocities.

The EA flood data in Appendix 2 shows that NODE POINT 3 is the flood modeling
location which is most relevant to the site (this is the node point on Warm Brook that
is in closest proximity to proposed dwelling). The modeled peak water levels for node
point 3 are shown in the table below with respect to the relevant return periods:

AEP/Return Period Modeled Peak Water Level (m AOD)
5% AEP (1 in 20 year) 210.93
1% AEP (1 in 100 year) 211.60
1% AEP (1lin 100 year) + climate change 212.18
0.1% AEP (1 in 1000 year) 212.46

Given the proximity of the site to the brook, Peak Associates are suggesting a
precautionary approach to the establishment of minimum finished floor levels for the
proposed property. The precautionary approach (which will allow for climate change)
is to take the predicted peak water level for the 1 in 1000 year return period (0.1%
AEP) for node point 3 and add a 600mm freeboard allowance for the proposed
building and a 300mm freeboard allowance for the access, parking and pedestrian
areas.

The suggested minimum finished levels for the development are therefore:

e Minimum Finished Floor Level for the building = 213.06m AOD (212.46 +
600 mm)

e Minimum Finished Level for access, parking, and pedestrian areas = 212.76m
AOD (212.46 + 300mm).

The raising of the property’s finished floor levels, access, pedestrian and parking
areas would occur within Flood Zones 1 and 2. There should therefore be no
requirement to provide flood storage compensation for the area of the Zone 2
floodplain which would be taken up as a result of the land raising proposed. This was
Peak Associates Environmental Consultants Ltd 3 Report No. 12090
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confirmed to Peak Associates by Lesley Slaney of the Environment Agency’s
Development & Flood Risk team.

The construction of a perimeter brick wall around the property is also suggested as a
‘belt and braces’ measure in order to direct potential flood waters away from the
building (see Plan 2). The top of the brick wall should be set at a minimum elevation
of 213.56m AOD (0.5m higher than the proposed finished floor level of the building).

There is to be no change to the existing ground level in the proposed garden to the
northern end of the property (within the root protection zone of the large sycamore
tree). In this respect, the area to the north of the proposed property will be allowed to
flood during an extreme event.

The property must not be constructed on top of the United Utilities combined sewer
which flows beneath the western boundary of the site (see Plan 2 and Appendix 4).
The advice of United Utilities should be sought at an early stage with regards to the
construction of foundations close to the sewer and also for any proposed foul and
surface water connections to their assets.

2.3. The Sequential & Exception Tests

The proposed end use of the site (residential dwelling) falls within the ‘More
Vulnerable’ classification when referring to Table 2 of the Technical Guidance to the
National Planning Policy Framework (ref ii). When referring to table 3 of the
Technical Guidance, it is clear that the development of this land use is appropriate in
both Flood Zones 1 and 2 without the need for the exception test.

The minimum finished floor level of the property should be compliant with the
minimum levels stipulated in section 2.2.

2.4. Review of The High Peak Borough Council’s SFRA

Warm Brook is a tributary of Black Brook which is in turn a tributary of the River
Goyt, which ultimately flows into the River Mersey. It is within the area of the High
Peak Borough Council.

The area covered by the High Peak Borough Council includes the Peak District
National Park, where the Council has no planning powers. The area outside of the
National Park is referred to as the High Peak plan area, for which the SFRA study area
COVers.

The plan area falls into 2 sections, of which the area including Chapel-en-le-Frith falls
into the more west and southern area.
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The following key information has been extracted from the High Peak Borough
Council’s Strategic Flood Risk Assessment (ref vi) in order to further inform this site
specific FRA:

‘Fluvial Flood Risk in the High Peak Area’

4.5. ‘In general, the non-Main Rivers in the Borough have narrow flood zones,
contained by the local steep gradients. The smaller tributaries which feed them occur
in abundance, but due to their small size they do not have Flood Zones. It is clear that
many of these watercourse, although small do pose local flood risk issues. In addition,
local knowledge suggests that the Borough is covered by pipelines and springs which
are not identified on OS maps. Site specific FRA’s will be required for all new
developments, to appropriately take these drainage systems into account.’

4.5.1. ‘Black Brook rises south-east of Chapel-en-le-Frith where the Flood Zones are
very narrow. Flowing north of Chapel-en-le-Frith the flood zones remain narrow and
mainly affect industrial buildings. It is then met on the left bank by Warm Brook,
which flows directly through Chapel-en-le-Frith. The flood plain is very narrow and
flood risk is constrained by this, exhibited by the fact that Flood Zones 2 and 3 are
identical in most places. The effect of the culvert under Market Street has also been
modeled to show the actual risk, therefore only Flood Zone 2 affects this area.
Downstream, Flood Zone 2 affects a large area encompassing a number of properties
at the Black Brook/Warm Brook confluence’.

‘....The onset of flooding in the plan area and indeed the Borough is deemed to be
rapid due to the steep catchment, causing high water velocities. Certain types of
flooding can be directly hazardous to people. Shallow, slow moving water presents
very little threat to life, whilst fast flowing, deep water is more hazardous. The nature
of flood risk in the High Peak is more characteristic of the latter description. River
corridors are characterized by steep, incised channels which, when in flood, produce
deep, sometimes fast flowing flood waters. Higher return periods do not tend to
produce a greater aerial extent of flooding, rather, the flood depth increases. This is
relevant across the plan area of the High Peak and indeed the Borough, and is
illustrated by the fact that across the study area, the difference in the aerial extent of
Flood Zones 2 and 3 is often marginal.’

‘The incised nature of river channels means that there is limited flood plain for flood
flows to spread, resulting in deeper flooding than would be experienced in flatter
areas. The severity of the hazard (i.e. rise of water, water velocities and depth) will
also have impact on the consequence of a flood event. The Flood Zone maps,
however, only provide information on the likelihood of flooding and do not covey the
impact of flooding. Whilst hazard maps do not currently exist for the study area, the
local fluvial setting leads to the conclusion that flood hazard is deemed to be of
particular relevance to the High Peak. The river catchments can cause high runoff and
rapid response (exacerbated by the geological conditions, as described in section
1.7.3), resulting in flashy flows which can be conveyed downstream to the plan area’.
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‘Floods result from out of bank flows, though this is made worse by local channel
restrictions and under capacity structures, i.e. some culverts are not big enough to
adequately convey flood flows. This results in back-up of river flows and flooding.
The combination of rapid runoff and the catchment’s flashy responses, as well as
steep gradients, means water velocities in the flooded areas can be high. If coupled
with a depth of around 1 m, this would pose a high flood hazard (for example it would
not be possible to stand in this water). If the need to apply the Exception Test is
required in the High Peak, a level 2 SFRA would need to assess this hazard.’

4.7. Flooding from Other Sources Information

‘Within this section of the SFRA, there are no records of flooding to properties within
the SK23 postcode area, from artificial sources as recorded in the Water Company’s
DG5S Register’.

4.8.2. Surface Water Flooding

...... ’It is clear that the High Peak is sensitive to surface water flooding and this
should be taken into consideration as part of future development. Sir Michael Pitt’s
interim report of the summer floods put forward a number of recommendations to
improve the way that surface water is currently managed. These included:

1. Establishing Surface Water Management Plans....
Clarifying responsibilities for ownership and adoption of sustainable drainage
systems- encouraging SUDS as a viable alternative to connecting into sewers.
3. Reviewing automatic right to connect (Section 106 of the water Industry Act
1991°

6.3 Summary of Environment Agency Policies and Options

‘Goyt catchment (central part of plan area, including New Mills, Hayfield, Whaley
Bridge, Chinley and Chapel-en-le-Frith): continue with existing or alternative actions
to manage flood risk at the current level (accepting that flood risk will increase over
time from this baseline.) Continuing the current level of maintenance will ensure that
river conveyance and the river structures, such as culverts, bridges and weirs, are
maintained to the appropriate standard’

2.5 Access and Egress

Access to the site will be from South Head Drive (see photo 4). The minimum
finished level proposed for the parking and pedestrian areas (212.76m AOD) will
therefore be sufficient to ensure safe access and egress to and from the property
during flooding events. This minimum finished level will ensure that the site’s vehicle
and pedestrian infrastructure remains at least 300mm above the 1:1000 year flood
plain of Warm Brook.
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Safe refuge is available on the higher ground to the west of the site if necessary (see
photo 5) however it is not anticipated that a formal flood evacuation plan will be
required as part of this development. It would however be beneficial for the residents
of the proposed new property to subscribe to the Environment Agency’s flood
warning service.

3. Conceptual Sustainable Drainage Scheme for the Site.

The site’s current ground surface is an open lawn (see photo 1). The nature of the
proposed development will inevitably increase the amount and velocity of surface
water runoff during a rainfall event — through the creation of roofs, parking and paved
areas. The SFRA (section 2.4 and ref vi), does refer to the issue of surface water
flooding within the locality.

The developers of the site therefore have both obligation and opportunity to reduce
the potential downstream impact of surface water runoff generated at the new
development by the use of sustainable urban drainage systems (SUDS) to match the
1:30 year Greenfield runoff rate if possible. The feasibility and selection of
appropriate SUDS techniques will be largely dependent on the results of intrusive
ground investigations and subsequent infiltration tests at the site. SUDS techniques,
such as permeable paving, have been used on the neighbouring housing estate on
South Head Drive (see photo 5).

The concept of a sustainable urban drainage system (SUDS) has been incorporated
into the conceptual drainage system for the site in order to comply with the Flood and
Water Management Act 2010. This will involve surface water retention and/or
infiltration features within the scheme that will retain rainwater for subsequent
discharge to the watercourse at a slower rate of discharge, in line with the Greenfield
runoff rate for the area. It is essential that such schemes do not compromise the new
properties and present a risk of flooding downstream of the existing flood plain.

The geology for the site comprises glacial till (Devensian Diamicton — a sediment that
consists of a wide range of non-sorted to poorly sorted terrigenous sediment, i.e. sand
or larger size particles that are suspended in a mud matrix) overlying Millstone Grit
(Namurian mudstone, siltstone and sandstone). Intrusive site investigations and
infiltration tests will confirm the depth of the glacial till and its capacity for
infiltration. A shallow test hole excavated in the grass in the centre of the site during
the walkover visit confirmed the presence of topsoil underlain by a sandy subsoil with
fragments of sandstone and slate. A copy of the Envirocheck geological report is
included in Appendix 3.

The conceptual SUDS design is presented on Plan 4. This shows the storage areas and
proposed drainage routes off the site. However the detailed design calculations and
capacities have not been performed at this stage. Assuming that the conceptual design
is acceptable to the Local Authority, a more detailed design will be presented. This
may well require further consultation and agreement with the Authority’s SAB.
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The land falls gently to the northeast of the site and the conceptual SUDS design (see
Plan 4) attempts to follow the natural drainage routes, as far as possible, with the
ultimate discharge point (emergency overflow) being located towards the northeastern
corner of the site via a new outfall to Warm Brook. The feasibility of connecting the
emergency SUDS overflow to the existing public surface water sewer will require
prior consultation with United Utilities.

The conceptual design has attempted to ensure that all runoff will pass through two
treatment trains, in accordance with CIRIA. Plan 4 shows the main components of the
drainage scheme to comprise permeable pavement for the parking areas, patios and
pathways with service strips (locations to be agreed). These then subsequently link
into filter drains around the perimeter of the property. These features should be
installed to encourage downward percolation of the rainwater from the site.

If the results of the percolation tests are unfavorable, it may be necessary to consider a
SUDS scheme based around storage and attenuation of surface water flows as an
alternative to the infiltration techniques suggested.

The Environment Agency has advised that an 8m strip between the development and
the riverbank should be retained in order to permit access for the inspection and
maintenance of the watercourse. Whilst the proposed footprint of the detached
property is as far away from the debris screen at Culvert ‘B’ as practically possible,
the western wall of the building lies approximately 2.5m from the eastern bank of the
brook. The Environment Agency should therefore be consulted at an early stage in
order to enquire whether this is acceptable.

A flood defence consent will be required from the Environment Agency for any
construction work occurring within 10m of the watercourse.

The United Utilities sewer plan is included in Appendix 4. This shows that the nearest
public foul sewer (a combined sewer) is located within the western boundary of the
site (see photos 20 and 21). The public sewers have also been drawn on Plan 2 for
ease of reference. A foul drainage connection from the new property to this 375mm
diameter sewer should be relatively straightforward. However, it is strongly
recommended that a pre-development enquiry is sent to United Utilities to advise
them of these proposals.

There is also a 450mm diameter surface water drain located within the northern
boundary of the site (see photos 22-24) which discharges into Warm Brook via an
outfall structure located downstream of Culvert ‘B’. It may be possible to make a
connection to this outfall from the overflow of the proposed SUDS features, however
this will again be subject to the prior agreement of United Utilities.
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4. Conclusions & Recommendations

The Environment Agency flood map shows that the site is located largely within
Flood Zone 2 of Warm Brook (medium flooding probability 1% - 0.1%). A small part
of the site to the southeast is located within Flood Zone 1 (low annual flooding
probability of <0.1%).

The proposed end use of the site (residential dwelling) falls within the ‘More
Vulnerable’ classification when referring to Table 2 of the Technical Guidance to the
National Planning Policy Framework (ref ii). When referring to table 3 of the
Technical Guidance, it is clear that the development of this land use is appropriate in
both Flood Zones 1 and 2 without the need for the exception test.

The main source of flooding at the site would be from overtopping of the banks of
Warm Brook. This scenario could occur during extreme high flow conditions, in
which case the capacity of the two culverts (Culverts A and B — see Plan 2) could
potentially be exceeded. Local knowledge gained during the site walkover survey
suggests that flooding of the north eastern corner of the site has occurred previously
due to the blockage of the debris screen upstream of Culvert ‘B’.

Examination of the topographical survey (Plan 3) suggests that the flood waters could
potentially inundate the land adjacent to the large sycamore tree before spilling out
onto the carriageway at the junction of Hayfield Road and South Head Drive. A
portion of these flood waters could then potentially re-enter the Hayfield Road culvert
via the highway drains in this location). Any remaining flood water would then flow
in a north westerly direction down Hayfield Road, away from the site.

Given the proximity of the site to the brook, Peak Associates are suggesting a
precautionary approach to the establishment of minimum finished floor levels for the
proposed property. The precautionary approach (which will allow for climate change)
is to take the predicted peak water level for the 1 in 1000 year return period (0.1%
AEP) for node point 3 (the closest EA modeling point to the proposed property) and
add a 600mm freeboard allowance for the proposed building and a 300mm freeboard
allowance for the access, parking and pedestrian areas.

The suggested minimum finished levels for the development are therefore:
- Minimum Finished Floor Level for the building = 213.06m AOD
- Minimum Finished Level for access, parking, and pedestrian areas = 212.76m AOD

Access to the site will be from South Head Drive. The minimum finished level
proposed for the access, parking and pedestrian areas will therefore be sufficient to
ensure safe access and egress to and from the property during flooding events. This
minimum finished level will ensure that the site’s vehicle and pedestrian
infrastructure remains at least 300mm above the 1:1000 year flood plain of Warm
Brook. Safe refuge is available on the higher ground to the west of the site if
necessary however it is not anticipated that a formal flood evacuation plan will be
required as part of this development. It would however be beneficial for the residents
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of the proposed new property to subscribe to the Environment Agency’s flood
warning service.

The construction of a perimeter brick wall around the property is also suggested as a
‘belt and braces’ measure in order to direct potential flood waters away from the
building (see Plan 2). The top of the brick wall should be set at a minimum elevation
of 213.56m AOD (0.5m higher than the proposed finished floor level of the building).

There is to be no change to the existing ground level in the proposed garden to the
northern end of the property (within the root protection zone of the large sycamore
tree). In this respect, the area to the north of the proposed property will be allowed to
flood during an extreme event.

The property must not be constructed on top of the United Utilities combined sewer
which flows beneath the western boundary of the site. The advice of United Utilities
should be sought at an early stage with regards to the construction of foundations
close to the sewer and also for any proposed foul and surface water connections to
their assets.

The nature of the proposed development will inevitably increase the amount and
velocity of surface water runoff during a rainfall event — through the creation of roofs,
parking and paved areas. The feasibility and selection of appropriate SUDS
techniques will be largely dependent on the results of intrusive ground investigations
and subsequent infiltration tests at the site, however the underlying glacial geology
could potentially lend itself well to the use of infiltration techniques.

The conceptual SUDS scheme presented on Plan 4 comprises filter drains and
permeable paving with an emergency overflow to Warm Brook. These infiltration
features will retain rainwater for subsequent discharge to the watercourse at a slower
rate of discharge, in line with the Greenfield runoff rate for the area. If the results of
the infiltration tests are unfavorable, it may be necessary to consider a SUDS scheme
based around storage and attenuation of surface water flows as an alternative to the
infiltration techniques suggested.

The Environment Agency has advised that an 8m strip between the development and
the riverbank should be retained in order to permit access for the inspection and
maintenance of the watercourse. Whilst the proposed footprint of the detached
property is as far away from the debris screen at Culvert ‘B’ as practically possible,
the western wall of the proposed building lies approximately 2.5m from the eastern
bank of the brook. The Environment Agency should therefore be consulted at an early
stage in order to enquire whether this is acceptable.

A flood defence consent will be required from the Environment Agency for any
construction work occurring within 10m of the watercourse.

Peak Associates Environmental Consultants Ltd  ]() Report No. 12090

38 Padgate Lane, Warrington
WAT1 3RU



FLOOD RISK ASSESSMENT SITE ‘D’ CHAPEL-EN-LE-FRITH

5. References

(1) National Planning Policy Framework. Department for Communities and Local
Government. March 2012.

(i1) Technical Guidance to the National Planning Policy Framework. Department for
Communities and Local Government. March 2012.

(i11) PPS25: Development and Flood Risk - December 2006.
(iv) BS EN 752:2008: Drain and sewer systems outside buildings.
(v) www.uksuds.com

(vi) Peak Sub Region STRATEGIC FLOOD RISK ASSESSMENT (SFRA)
September 2008. Halcrow Group Ltd.

Peak Associates Environmental Consultants Ltd 11 Report No. 12090
38 Padgate Lane, Warrington
WAI 3RU



PLANS



ALl SLNVLIISNOD

TVINTIWNNONIANT YV ®) 000°ST:1 :98dS
SHLVIDOSSY 1QJUQIQJIY Uk
VA V L00/C8% Joy Ue[d

sasinod s

75

Ay

UonEBI0[ 9IS

Hod [k W s
) HHEA 2t L
i e




v £00/28%
oISz AIANAN DNINVID
IV ® 011 T102/80/1T
a1vos ava
I asnonaav 0 amoimo
L av v

pasoduitiodng
$9U07Z poo[,] Aouady JuswuoNAUF JO
uoneso] sjewrxorddy yim noke  og

ATLLL NVId
Tueld
"ONNVTd
ponwry [nadey
INATTD
AT SINVITASNOGD
IVINANNOHIANT

SALVIDOSSY
MViad

waavjoin] aiva [aay NOLLIRDSaa

Surpjing pasodorg \\

1eM Lg

IOMIS 1JeM
oejans sanNUA panun

JOMOS
pauIquIod sanI[nA parun

adojg  me———

C du0Z poo[{ l

Arepunog

ang arewrxoxddy
AT

“apwirxoxdde o1e saLepunoq [y ¢

*SBULMEIP JUBAD[O1 IOIO [[B YiIM

uonouNfuod ur peax aq 03 st Furmep SiyL 7

HTIVOS LONOd I

[& SHION

Ao Ling o Bane

Q3NIVL3Y 39
01 3ON34 ONILSIXT

AL¥3dO¥d SQHVMOL H00¥E WO¥H MOT4
¥3LVM Q0074 TVILNILOd INIA3¥d
0L TIVM ¥3LIWINId Mg

(9NIAVd 378V3IWNId)
V3V 0lLVd NIVH

APPROX Line o Ban

V. L43ATIND T weE

ress

9NIQTINgG 03S0d0¥d 40

&

ANIRIdLO0 S ILVWIXO¥ddY

ONIAVY 378V3WI3d)
VIV ONIIV]

¥IMIS ¥ILVM 30VRINS NN

¥3IM3S d3NIBWOD NN

Qv0y QT3I4AVH HLYIN3g
3SHN0D¥ILYM Q3L¥3AIND




v 010/287

ON ONIMVQ

HLYON X0¥ddV | noiLvinaio aisg

STULIN §6°11Z = INTVA lva 1
NNI S3d¥49 3HL NO d31¥207 WESO
SR 2102 1snonv
ERLEN 3Lva

IEHON NOISIAZY

ENz) E NOILJI%9530

€ NVId

ON Nv1d

TUNIS

anss|

A3NNS TWOIHAVHI0OL

V130 ONIMYHA

A3MNG TWIIHAVE9040L O LIS

ILIL
Q3L ands

IN3ITD

L \ D Vg
uld ot pt ) 900514
why wer el wo we  we e we Qoo
wor e T we T wz ds T s " w W goon
ue e [ 1w o
0107/ SAINSXOBTIBONI i3

SAIANENS

Xoqp

W05 1330V 12
5004 NOXYS

31NA3HOS 3341

380 L
o3,

¥3IMIS ¥ILYM IOVSNNS SIILMILA GILINA

¥3IMIS GINIBWOD SAILITILN GILINA

SONICTING

[(\ERER

2278
2219

s K BY

2059

e

0wz
S

Fuow Diecrion

e
soons”

2z
Sl

a0y

VY, L43IANINY e

B oo

og :N//
sy

B

&

A N e

)

<9, L4IANIND ke o
«.4 P 0 Ow //

L¥3AIND 0L 1IV4LNO
/ HILVA 30vAENS NN

avoy Q1314AVH HLV3N3g
3IS¥NOJYILVYM Q3L¥3ATIND

4o
v s
&

H3IM3S ¥ILVM 3DVHENS NN

¥3IM3IS A3aNIWOD NN

S31ON 1V¥3INTH




v 110/28%

AIANAN DNIMVID

NOISIATY
IV @ 0S1:1 T102/60/S0
a1vos ava
18 qarouwsav 14 g
" NN av Navaa

ue[d SANS [enmdoouo)

ATILLL NVId
 ueld E
"ONNVTd 3
s
panwiry [nodeyy
ANAITD w

AT SINVIT
IVINANNOHIANG

Q3NIVL3Y 39
01 3ON34 ONILSIXT

SHLVIDOSSY
MVid o
ALY3dONd SQYVMOL MOO¥E WON4 MOTd
d3ILVM 040074 TVILNILOd LNIAINY
01 TIVM ¥3L3WIN3d Wolug o
A
waavan] aiva [aay] NornDsIa (9NIAVd T18VIWNId) w 2
VIHY 0ILVd N3QV9 < <
X o
n
h 9NITINg 035040dd 40
, & LNINdL00 4 FLVWIXO¥ddY
%
° (9NIAV 318V3WYId)

V., Ld3ATIND

Liananoy
et

%

TIV4LN0 M3N VIA H00HE WaYM
01 MOTHINQ SANS AINI9NIWT

VIV ONINEVY
)
¥IMIS NN ONILSIXT VIA Ho0dg
WYVM 0L MOT43A0 AINIONIWT
ﬂ‘ ¥3IMIS ¥ILVM 30V4EnS NN
a

oRECTON

Fon

=l

URI 1)1 e

uonodl( Mo[ =

sy a3z

Suiaeq ojqeouniog

Surpjing pasodoid &
Zl

e oug

“ovovg

wvang

L4340 0L TIV4LNO
¥3LYM 3OV4ENS NN

UIBIp JOJEM S0BJING
1OMIS 10jeM ¥3IM3S GINIBWOD NN
ooBJINS SANINA PN

10MS
PauIquIod sanih PN
odojg  me=———

Arepunog

ang arewrxoxdd:

's : v avoy d7314AVH HLV3IN3g
3SHN0D¥ILYM Q3L¥3AIND

AdM
“apwirxoxdde o1e saLepunoq [y ¢

“SBULARIP JUBAD[OI JOIO [[2 (AIm.
uonoun(uod ur peal aq o} st BuMeIp Sty

o

“HIVOS LON Od

[.i SHION





