Proposed Housing Development, Bonvilston

TECHNICAL NOTE: FLOOD RISK ASSESSMENT & DRAINAGE PHILOSOPHY

Bingham Hall Partnership Limited has been commissioned by Portabella to undertake the Civil and Structural
Engineering aspects of the proposed housing development at Bonvilston. An initial activity of the commission is to
prepare a flood risk and drainage assessment for the proposed development in support of the Planning Application.

This technical note has been prepared by Bingham Hall Partnership Limited in advance of the Planning Application;
the overall intent being to relay the research and design process undertaken to date, together with the design intent
for the proposed foul and surface water drainage systems serving the proposed development.

SITE LOCATION

The proposed housing scheme is in the heart of Bonvilston on a plot of land that is largely greenfield, the exception
being a residential building located towards the south of the development site; see Figure 1 below. The site is
bounded by A48 highway to the south and front of the site; existing housing to the west and northern boundaries;
and The Red Lion public house to the east. The site area is approximately 8,950m? and can be found at National
Grid Reference: ST 066740 (306603E;174063N); refer to Figure 1 below.
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Figure 1. Site Location Plan
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Proposed Housing Development, Bonvilston

PROPOSED DEVELOPMENT

The proposed housing development comprises of a total of 12 plots; 8 larger plots that occupy the majority of the
bounded site and 4 smaller plots towards the south end of the site. The development will be complete with a new
access road off the A48 that runs along the western boundary of the site. See Appendix, drawing referenced: 6709-
BHP-XX-XX-DR-C (50)001 (P02), for drainage layout and proposed site plan.

FLOOD RISK ASSESSMENT

Technical Advice Note 15 (TAN15) provides technical guidance which supplements the policy set out in Planning
Policy Wales in relation to development and flood risk, providing a framework within which the risks arising from
river, coastal and surface water flooding are considered. In line with TAN15, this section of the report includes a
brief review of flooding from rivers & sea; surface water runoff; overwhelmed sewers and drainage systems, and
flooding from reservoirs, canals, lakes and other artificial sources.

Bingham Hall Partnership Limited has consulted the website of Natural Resources Wales. The Development Advice
Map (DAM) on the website is based on Natural Resource Wales' extreme flood outlines (Zone C) and the British
Geological Survey drift data (Zone B). The Zone B data was originally published in 2004, and updated in 2017, whilst
the Zone C data is revised quarterly. An extract of the DAM for the site area is presented in Figure 3 below and
indicates that the site is located entirely within what is referred to as ‘Zone A’ on the development advice map and
within TAN 15. TAN 15 describes Zone A as “Considered to be at little or no risk of fluvial or tidal/coastal flooding”.
TAN 15 defines the use of an ‘A’ zone within the precautionary framework as “Used to indicate that justification
test is not applicable and no need to consider flood risk further”. The map also indicates there is little or no risk of
flooding from other sources such as reservoirs, sea or any other sources of surface water overland flows.

Consequently, the proposed development is not considered to be at risk of flooding.
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Figure 3. Extract of NRW Development Advice Map
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EXISTING DRAINAGE

Figure 4 below gives an extract of DC/WW's adopted sewer runs local to the development area (indicated by the
blue boundary line). The extract indicates an existing combined water sewer running along the south boundary of
the site serving the existing house (which is to be demolished as part of this proposed development) and the Red
Lion public house.
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Figure 4. Extract of DCWW'’s Adopted Sewers

INITIAL FOUL WATER DRAINAGE ASSESSMENT

Given the largely greenfield nature of the site and the lack of existing infrastructure, a new foul water network will
be required to serve the development. Foul water flows will be collected via traditional below ground pipework and
directed under gravity towards the south of the site where it will connect to the existing DC/WW adopted combined
sewer located at the front entrance to the site.

The existing adopted length of sewer serving the rear of the Red Lion Public House will require diverting around the
new plots which are to be constructed in this area. A $185 Agreement with DC/WW will be required for this diversion
and will result in a new 6m easement zone to the newly diverted pipe.
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INITIAL SURFACE WATER DRAINAGE ASSESSMENT

The proposed surface water drainage design will consider the sequential approach as defined by the National
Planning Policy Framework (NPPF), the Sustainable Urban Drainage Manual and Part H of Building Regulations.

From 7" January 2019, all new developments of more than 1no. dwelling house or where the construction area is
100m? or more, will require Sustainable Drainage Systems (SuDS) for surface water. From this date, SuDS on new
developments must be designed and built, in accordance with the Statutory SuDS Standards published by Welsh
Ministers and SuDS schemes must be approved by the local authority acting in its SuDS Approving Body (SAB) role,
prior to construction work being undertaken. The principles which underpin the design of surface water
management schemes to meet the Standards are as follows:

SuDS schemes should aim to address the following:

. Manage water on or close to the surface and as close to the source of the runoff as possible,

e  Treat rainfall as a valuable natural resource,

. Ensure pollution is prevented at source, rather than relying on the drainage system to treat or intercept it,

*  Manage rainfall to help protect people from increased flood risk, and the environment from morphological
and associated ecological damage resulting from changes in flow rates, patterns and sediment movement
caused by the development,

e Take account of likely future pressures on flood risk, the environment and water resources such as climate
change and urban creep,

. Use the SuDS Management Train, using drainage components in series across a site to achieve a robust surface
water management system (rather than using a single “end of pipe” feature, such as a pond, to serve the whole
development)

*  Maximise the delivery of benefits for amenity and biodiversity,

*  Seek to make the best use of available land through multifunctional usage of public spaces and the public
realm,

»  Perform safely, reliably and effectively over the design life of the development considering the need for
reasonable levels of maintenance,

¢  Avoid the need for pumping where possible,

. Be affordable, considering both construction and long-term maintenance costs and the additional

environmental and social benefits afforded by the system.

There are six mandatory standards to be achieved within the National SuDS standards, S1 to S6. The following
section has considered the Standard S1 only, specifically, the various priority levels considered for discharge of
surface water.

The Statutory Standards for Sustainable Drainage Systems published by the Welsh Government sets out five priority
levels regarding the destination of runoff from sites; see Table below:
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Table 1. Priority Levels Considered for Surface Water Runoff Destination

Priority Level and
Definition

Priority Level 1:
Collected for use

Priority Level 2:
Infiltrated to ground

Priority Level 3:
Discharged to a surface
water body

Priority Level 4:
Discharged to surface
water sewer.

Priority Level 5:
Discharged to a combined
sewer

Assessment

There is no foreseeable significant demand for non-potable water for the proposed
site; consequently, rainwater harvesting is not a viable/cost effective solution. It is
however recognised, a requirement of the Welsh Statutory National Standards for
Sustainable Drainage Systems, that as far as possible there will be no discharge from
the site for the majority of rainfall events of less than 5mm. To achieve this
requirement, permeable paving has been adopted for car parking areas and where
feasible, rainwater pipe flows directed towards distribution/soakaway boxes located
below the permeable surfacing with localised deepening of the sub-base to
accommodate. Additionally, where roof water runoff has not been directed towards a
distribution box, it is proposed to utilise water butts and/or SuDS planters to store and
re-use the surface water.

For this development it is proposed for individual plots to use either unlined or lined
permeable block paved areas, rain gardens and swales. It is proposed to plant the
raingardens/swales with primary native species shrub planting which will assist with
storm water management through absorption and transpiration.

The initial site investigation report indicates the site is underlain by made ground /
clayey deposits and limestone bedrock with the possibility of solution holes/cavitation
being present within the limestone. Given the ground conditions are unlikely to be
suitable for the use of infiltration techniques, and as there is also a risk of limestone
cavitation possibly being present beneath the site, the use of soakaways or any other
form of point source infiltration may not be appropriate for use on this site. Further
intrusive site investigation work is proposed to examine the ground conditions in more
detail which will also include additional infiltration tests. In addition, it is intended to
undertake several boreholes and a ground geophysical survey to determine whether
cavitation/solution features are present within the limestone bedrock.

There are no watercourses on or close to the site area.

There are no surface water sewers on or local to the site area.

There is an adopted combined sewer crossing the front part of site to which all new
foul water flows from the proposed housing will be directed. Depending on whether
infiltration is possible on the site it may be necessary to discharge surface water arising
from the site to this sewer but with flows being controlled to an agreed rate or the
current greenfield run off rate; final rates are to be discussed and agreed with asset
owner DC/WW & the local authorities SuDS Approving Body.
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CONCLUSIONS AND FURTHER WORK

Reference has been made to NRW’s flood risk maps for the development site and has been found to lie entirely
within Zone A’. In line with the guidance stipulated in TAN 15, Zone A is considered to be “an area at little or no
risk of fluvial or tidal / coastal flooding” and therefore flooding does not have to be considered further.

The philosophy underpinning the management of the foul water flows for the development is to discharge all
developed foul water flows from the proposed housing via below ground, gravity sewers. The new network will
make connection to an existing on-site adopted manhole, known as the demarcation chamber for the existing house
occupying the site. Given the new development involves the construction of several plots, the proposed foul water
drainage network will be subject to an S104 adoption agreement with DC/WW. It will also be necessary for a 5185
Agreement to be put in place for the proposed diversion of the existing adopted foul water sewer serving the rear
of the adjacent Red Lion Public House.

The philosophy underpinning the management of surface water runoff for the development will be subject to
discussions with the local authorities SuDS Approving Body upon receipt of further and more conclusive site
information; namely the intrusive site investigation. Based on the risk/possibility of limestone cavitation being
present below the site, and the lack of demand for non-potable water; controlled discharge of surface water to
DC/WW combined sewer is currently deemed the most appropriate form of discharge. In line with current practice
and in accordance with the SUDS manual and CIRIA document C753, the discharge of surface water runoff is
anticipated to be restricted to the sites greenfield runoff rate for its respective drained area. In addition, to comply
with the six National SuDS Standards, SuDS features will need to be incorporated upstream; the extent and nature
of which is to be discussed with the Vale of Glamorgan’s County Borough Council’s SuDS Approving Body.

Initial drainage proposals for the proposed housing development are shown by BHPL drawing ref 6709-BHP-XX-XX-
DR-C (50)001 PO2 given in Appendix A to this report plus BHPL drawing ref 6709-BHP-XX-XX-DR-C (S185)002 PO4

which shows the proposed S185 Sewer Diversion for the existing foul water sewer crossing the southern part of the
site.

APPENDIX A

o BHPL drawing ref 6709-BHP-XX-XX-DR-C (50)001 PO2 — Proposed Site Drainage

e BHPL drawing ref 6709-BHP-XX-XX-DR-C (S185)002 PO4 — Proposed S185 Sewer Diversion

6709-BHP-XX-XX-RP-C-001 Rev: B Date: 18t November 2021 Page: 5



1088750 :ON S8fEM + pugibu3 ul peseisibey

/-

i R~

—

aloweoAg

" Uoisiney e [F
I._.vm_xz,_o +e/p0i60 - gw_.k_%a On__\m;mo omm.m—_sw SNSSIVILNI | 12055002 | Odi | 4od
Non_ —ooﬁomv -0-Hd- XX - XX - dHg - 609 8899 8102 (620) auoudappL LNOAY1S.LO3LIHOHY OL $3ONYHO OL 3N0 G3L¥AdN F9UNIVEA | 1202/k6h | OdW | 20d
e aL1v113av.Ldod
oy JsquNN - eloy - 8dAL - [ene] - sWnjop - JoleuBuo - o wsloid waly *(GNNOYD OL NOILYELTIINI ON) N3QHYD H3LYMNIYYE 0350d0Hd
oo JeNAL SL1O3LIHOYY "MO
‘sisufuz [einionus 2 INQ Bunnsuo:
NV1d 3OVNIVHA FRTESTOTA Py fanos oL
oL Buweig adlT1 dIHSYANLIVd SS3HO0 0 NOLLYHLTI4NI ON) NIYHQ 3114 ONY 3TYMS GINIBNOO 0350d0Hd
m E m m C _ = someen m
. “G3NOHddY TYND3 HO BNILYED HYTNONVIL TTEN0Q 34YSAV3HL
NOLSTIANOE "ONISNOH HLIM X08 $5300Y NI LOTS 0070 OLLYD 0350d0Hd [
spLdoid | hd .
. ‘G3\OHdY Y03 HO BNILYHD HYTNONVILL 318N0a PY
“paonpoud [T] 34YSQV3LL HLIM YO8 LIS NIV LTS 0070 OLLYD 035040Hd
Buraq Juswaye)s poyjaw uoionuisuoo Aue o} Joud paniasqo ad
o} a1e JaisiBaY Ysi TdHE Ul PAUIUSPI YsH AjoJes puE Uieak: ‘Q3NOHGdY TYIOT HO JYSAYL LOTSLSHO OLYD e e
Juswsiels SY'NIVEQ LOTS HLd3Q WIL/SE X 3qIM L4004 0070 03500k
poyysw panoidde ue o} ‘sjendoidde asaym ‘Bupiiom 1o 109
juajadwoo e Aq Jno palues aq SHIOM || Jey) pawns 3 W ATIND QYOH 03ddVHL 0350d40Hd Ozu
— 3
R — m”q . - SLLNG H3LYM HLIM S3cld BELYM NIve 0350404 awr®
NOILITOW3A / ONINOISS 03d (ANNOHD
- f\\V —t —t OLNOLLYLTIANI ON) NI¥HG ¥3L114 035040Hd
“anssi 40 siep je payue - (GNNOK OL NOLLYHLTIANI
ONINVATD / 30N i - & ON) BNIAYd ¥00TE T18YINEIC ALNT MYEH 0350404
O . (GNNOKO OL NOLLYHLTIANI
\UV ON) BNIAYd %008 3T8¥INE3d ALNT LHOI 0350d0Hd
*3nSs| o 3jep Je PayIU3) W O
NOLLOI 00 p QUILO0Z} BNIK AYMYAYOS Od 0350d0kd
:Bumollo} 3y} sjou ‘Bumep siy} uo pajiejop V_£a — XO8 NOILNEIHLSIQ 035040Hd
U} U PaJEINOSSE AllRWIOU SXSI / SPIBZEY aUj o} USHIPPE U] 3
¢ \ 303 ONIOOK 035040
NOILYAHOSNI j—— H _ . DU g
IVINIWNONIANT ANV HLTV3H ,>$ Rl u g H38NYHO NOLLOZSNI H3LYM 1103 4350d0td
- EERT SIIZ 0L 03L0IHLS38 ENYHO NOILOZESNI H3LYM 30:HNS G3500Hd
P R o &38\YHO TOHLNOD p
A 566 $120L C3L0LS3Y 50'86 YL 20 0L dN 43LN0ED ONY GINONYEY/ 03LH3AI0 38 OL NIVEA ONILSIY3
55 0ro0 10 3ENTHO 5666110 . S
5 05001 VMO ‘310N FOVHOLS 07 YL iy OYNIYHO B3V TNO4 WO BNILSIYE
iy oLy o e o OL GaLolLo3y ws0z04 71 ONN GHI00} 'SDYNIYHA H3LYM TN04 035040k
~ NIvHa 3ENYHO SHVHE-OHOAH : 3
87 3HL ONIE3ING y). / 3L OLNI 3903 3HL BIAO wss20L 10 3 }
10K 20N TaOLI00e s 2 . A O ot ) e} WY ONN GHIL00} 'FOYNIVHA H3LYM 30¥:HNS G3500Hd
! £ 5566771 .
1N3\34d OL ‘G3\OtddY A ¢ 2800170 - - V3HY ONIAVd 18Y3/1H3d
903 O IHSAY3HL E s %,
S $120L G3L0MLS3Y y
HLIM LOTSLSYO OLLYD SY 4 | o LEOYHO TOBLNGD - £2201 10 6500171 w204 10 [(\EDEN
1070070 0260d0% T " o4 L3 ONIYa TSNS .
-+ N ¢ >0 ‘ q &
(& B v —— - > o ©
e % _ - ‘a-_ /. [V I B
STOHNW [N 3 00 < Ly SIIZ 0L 3L0IKLS3Y . - |\
H3L¥M 104 G350d0Kd 1 SR $ < s, H38NYHO TOHINOD 5 -
= omioawmoooL3omivg (&% 8 ’ 3 we0; 7l D) < A
M H3LYM 30Y:HNS 0350d08d — 5 = = — =9 3 %Mww% m_d._e ol
R <2 o0l 0088l x 5, SIIZ 0L G3L0IHLS3Y | €220 10 8 N )
o 2 X 2100 S0 ] > o/ VAT NI TgvaeSd H38IYHO TOHLNOD SI2 0L Q3LOLST = wzL'ho )
S e = 94 ) Qoy, L5011 N \ / aS N HIBNVHO TOHLNOD = wgzZ0l 10
AN - X i .6 bighvegl > se'lor £ O\ 1710011 H = 6L 1Y3HY
o - Yess T - e g 0520110, 19720170 ) | ¥3EY ONIVY TIEVINEIL
\@\J,g A /L 8 /N mﬁ.ﬁm g * 05204710 = 0 25229 < 2 SI12 OL Q3LOIBLS3H S © >
: ] /4 ot < M ] ] HIENYHO TOHINOD ;
€610 ﬁ/ 2229l o = Nl T r = & Oy ° 3
Q3803 EER 2 N g g 3
905 ‘TIOHNYN HIMIS N0 | 2 4 g .| e 4 8 )%/ \ 0 2 H .
MMOG ONILSIXS OLNI LOINNOD |- AN o 4 F i K o svios Tl 3 ~ g 3
OL 43M3S 04 03S0d0td —¢ s A g =5 2 & wamm_ . < Ny mw%mfw_ o ek ER {7
- — # > o2 M s - P E
— - || Y ww/// : 3 3 < 2008 60 20010 w0 | s o S eez0r 0
‘G3LH3AIQ 38 OL FIOHNVA \ ey Bswoi > “ o400 2 2009 & 70T g9 dd S0 S + 00sr )
1335 N0 MMOT BNILSIXT . prose 2 S0§ wwwoo/ 0520} J 95201 10 i %1 % > 7 ks <\ 009 49 g - et
0509 ¢ 9] %4 3 ey . ottty B e
£8'001 10 AN u./Eom " > %& 1 ®: — SE20470.
foi 12 020000 01, ® 04 200} 3 \W = v H R = 7] 3 00g; 51'} @ 04 §05}- I mm.mm.%r_w_./ 205y 0l
% © el ‘ > wyezol ge mwu,%fw_ 001"} 9 04 20 I EN g \\\\\
X ] 2 -
- N1 > 2 3 1 ang i 6€°20) 057 0l o
[+ 5 3 | % p & " hehoah o ods i G
ey Dam g o N & J H ¢ % oo 201 “
: 0001 1 - o 05201 10 L — wos'z0l g 3 . |
mm.m.mw._oo_ W_ prin B5229).. B o B oonn P s ZE 3 12100 & 3 58 _
. ! SSELD w00 LG, 201 ) 3 4 2SS O 1570170 £ Lo i
<. 00 B 59201 10, 4 A £ 08I, O 967201 10 = o i i
st b8 SECMEE] ansl44H H 25220l o . -.\@) 20589l 0Ly £ 2522 QRPN 2 |
— s 5 H . = 1. H RoRT K 15201710 d s gl
o0 0 ¥y ¥ @ | & g I T 3 N oz ARG == = |4 3
0622 3 Woo- 10108 5 wog” bl BE R imols ] ._. e 052017 H e o SR & vl =
‘6 Y3HY ONIVd TT8YINEL 244 S800L 0. H - £ i 4 il 9 SR TR L e LSS 8 ml_ S
et \ st B 2 " T i = 1220110 TS ek Mesz01 10\ Oggrlor 1 pt s =
¥ s w3 o § * SWogZo) N | W(orzol £G || « ) P 3 gl © s g
o 50 H X N 200k oclo o WW_ 3 A o 3 sa0 .
E: olo N H £ 144 1810117 L @ | I . 25229 -
3 ) Al Jspoor Al weozor 0920410 2 20 10 2 s [ El A i
¥ 2N I o >~ 501041l 000940 R, g | S 8 S Wos'Z0 ) _
. . -|wsoe 097204 10 | R HEY Y A ® ® o Q b s
05001 7| & t
o090 s | @l g Dom T €0 \G § 1201 03103 s S8 WSzl go) CIE . E . 5
. mmwmw%. gl Foow gloo1 igs P oy R £38/1HO TOHLNOD ‘ ® ) 2 1s 172§ BEE| S0 ik = i
2 wgg _ 28 3 8110110 B e Z Tossmor JYE S ) o -
- S 8 H £ 201 B : «
1 9 012011l K 130y anoienoa 1 |& ol i 201 a B
806571 - | ; < r HEGR] 201 10 s :
5500470 . S 9%} 10 10920070, w850 r 1dd _E WL 2 sor101 111009 @ T100_—~{G 01 :
ONIH Od G002+ 1800110 3 - o5z ol 25220 T = See201 10 €20 T
AYMYYOS 0350d0td — zHa © £ - S T, p— < = 60201 T _H_ \ g sl 2070l ER
2 | > - A ~ © . ¢ 001+ ® 200 ] L0604 T 001 1 100 - AT : - e SC10k Al
| = E . o6 g0 £6%04 10 o woul 0k < 087 0| 0L L8101 i g . Heeeo 86201 10}
. & 001 29 wamn
‘G3LU3NI 38 OL FTOHNYA E ~ wgrol o @520l ] N 1520170 " 2059 0l
| H3M3S TN04 MMOT ONILSIXA " e WEL YAy = ek soeor w & ) 5 . 252201 O “woe'zol
= |3 \ / 3 mg_ . 9 Y3HY ONIAYd TT8V3NEId L 3 1 2 3 u vy | -
- i @ - F L Tk 5 eraoiax 00 4 wp9'Z0} wsgZoL
/ e goooL o o b CINBRO 8 T weez a0e0r 0 DE0IED 20E0) T ~ &
/ el 32 wee i) L = 20801 20570 2,470 -
&l 56 Novmum X ® 2 gerloLl Q0kiT 2020L7T S e w01 8
® s [ I : 32 . wsior | 570170 @O00E L5200 sv X\ ssz0010
% /, 3 mm.mNo_._Ao_ - 8 mmw%f."_u_ kol 20501 20501 Mu qos 0l P
‘03163010 38 OL FTOHNYIA 20 [ 8 B Y3 f30 :
E “NOISHZAIQ H3MaS P 52201 A Sz 0L 3L0LS3Y . < Epary w0} )
/ % | G5 003 WO SIS MO B Rk i H38NYHO TOHLNOO € ¥3HY ONIAYd T8v3NEd 3 3 2oL 10
12 0L G310 . - § m . N V3 NS T
HIBNFHO TOHINOD —— .__1, : S B
¢ gl [ 5 s
M = Gl ( i N En
S wez: wop e
. —wsz'eo Fxm 01°€0) - o i EL| gk Y3y
B m o 0v°€0}) 'S V34Y ONIAVd TI8YANNES T
8 E
o L [T G oo 22§ -
N = - .
Rt Sl @ g0l 55} © 000V 570,
D) T 710} W
o221 205701

LN3SNOO NILLISM HIZHL LNOHLIM AYM ANV NI 30N00¥d3Y HO 031400 38 LON LSNIAI ONY A3 LIAIT dIHSEIN LYY TIVH INVHONIB NI 031S3A SI NOIS3A ONY ONIMYHO SIHL 40 AL¥3d08d 3HL 3LON



10887850 :ON SefEM + puE(Bu3 Ul paseisifey

ooy *a T ]~
H1d +e/S0/ve 3 OdN  [d3LON SY Tesr ez T o T iod
Pa340 Bleq 715 Buimelq umeq ] .
0d 200(G81S) -2 - HA - XX - XX - dHg - 60/9 9898 802 (620) auoudofoL 'LNOAYS.LO3LIHOHY 3N L0434 OL GION3IY LNOB NOISH3AIQ ¥IM3S 2 | 20d
B SH0 aL1vy113av.idod “INOAY1S.103LIHOHY M3N LOT1438 OL GIONIHY IO NOISYIAI ¥INES odn | £od
LNOAYTS. e 0
oy Joqun - oy - oL - o - sumon - JopuBio - onpdlod ) o 'LNOAYTS 1OZLHOBY OL SININGNSNY HONIA wel | odN | vod INOZ LNINZSY3 We (380d0Ed —H_
uneo AL e S1O31IHOHY ‘MO

NV1d NOISH3AIQ G81S M4 SeBUBU3 BIIS 2 1N Bunsuc ey S9YNIVEQ B3LYM 104 MMOD GLH3NA 0350d0d. ————

oL Bumeig al1 dIHSYANLIVL m NOILYINHOANI v JOVNIVHO HALYN IO MO BNUSDE —AEA—
NOLSTIANOE "ONISNOH 03S0d0Hd — — m I E m : C _ m [(EREN]
[ ]

oL EniL
8ENIH=TIv4 0021 82
weg'h = HLONAT
0150 H3IM3S 1NO4 §81S d3SO4OHd - NOILO3S TYNIANLIONOT AISOd0Hd
00'86="11SIN
005} =37IS 3dId PENIE=TIVd
HIMIS 5 5 = HIONIT 07 NI k=TT 07 NI L =Tv4 BNl L= T4
1N04 0350d0dd 00'86 =115/ Wo/'vE = HLONIT wog'8} = HLONA Who'y = HLONIT
B _ 7 §/86=TISiN _ G286 =110 29'66 =11 /0 ko0l =11s/0 7 _ 6
E @00} =37IS 3dld 2966=T1S/N 01004 =TSN 2500 =1ISiN 3
1 i i ¥3IM3S N4 43SOdOHd _ @00} =32IS 3dId 000} =32I$ 3did 000} =3ZIS3did | i 15
o , I/ I ¥3M3S 104 Bwon_oE) ¥3M3S 104 03S0dOYd H3M3S 104 0350d0kd _ N
. i / _ -
2 ook | i 1 | m
o _ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ L_)Q.\Nhnll\h\ o1
205 i | N i T T T T T TS T T T e ____A& _ St o
T | | o
- ' | ' T93
SOk _ 7 _ 0
L2671 008671 528671 296611 01004 111
€766 10 5966 110 L0°40470 8110110 K101 10
PHX3 HN M- 73 HIN M- €4 HN M- 23 HAMI - 13 THNX3

%%

o0zt s

NY1d

6 o
e % g
o

FE 000

P’ nos

T e = H3M35 04 005} i
PRI = 286 MOd BNILSIXG “3NVES ONY H3A00 0070
B o0 00— T 4/ ) - M3N HLIM 030¥1d34 38 OL
. . 3y ANV 3000 TIOHNYM
/ . . 1200} H3M3S TN04 205} HINIS NOS MMOQ BNILSIA
0£ 004 ; MAOQ DNILSIX3
/ t 2 —_— —

————— T x

: GE00k —
0v' 00} LE00k

" yamas Tnod gost \

MMOC ONILSIX3

HIM3IS INO4 MMDA ONILSIX3
OL NOILOINNOO I
OL H3M3S 1N04 205+ MIN

Bupped | Buppeq
[R— 55 é,!/\«:
T

3M3S N0 B0s}
MO BNILSIE

(L1 101d)
Bupped

HAMS - ¥4

)

a
531L63d0bd —

M3N ‘oug 3\E3S

OL HNdS ¥3M3s

IN04 @00+ M3N —

L

unooaioy

/ﬂ«

697104710
- HdNOIN
034 ONIH38 QHYANI 0317001

¥3M3S 102 ONILSHE

II;
] o[ BNISNOH ]

: Spue|poo
-|T =
] | 3S0d0Hd _
[=1=M0 | I AVILOOS
1 L/ | 31d00Y 035040t 0 %08 _—
L I — Ly LYNINEEL OL IN3N3SY3 H3m3s _—
JATN -
| fl
2\ _ [
uoosog ssngey [ +

\ 9oy Joquil 4By wg'| i

O
N
-
O
L

E|POOAA

VIOt

SUSF U Urego

a

ume ume

296611
v

omwom 101d § 910 Jmm&y:. 81°101 10
YEZ0Le HAMS =201«

g

$31L43d0bd
M3N "oug 3AE3S
0LHNdS ¥IM3s
P— 7N04 @0Sk MIN

6E°2QLx 3
;(J W/ § 867201 = & xeriol
o

seuuey

ONISNOH
03S0dOHd

evieoy

" [Tonisnon| < BNISNO

| |g3sodond|  fl#f| | a3sodod
oud RS

| T [IEN

g N TVF

INISNOD NILLIM HIFHL LNOHLIM A¥M ANV NI 030NA0¥dIY HO 031400 38 LON LSNIA ANV Q3LIWINT dIHSHAN LYY TIVH WYHONIE NI G31S3A SINOIS3A ONV ONIMYYEA SIHL 40 AL¥3d0dd 3HL 310N



