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DEBRA
BUTCHER
CONSULTING

17 August 2020

Strategic Planning Department

Moorabool Shire Council

PO Box 18

Ballan VIC 3342

Lodged by email: info@moorabool.vic.gov.au

Qur reference: DBC 0047 Amendment C91moor Submission

Dear Sir/Madam,

AMENDMENT C91 TO THE MOORABOOL PLANNING SCHEME
Application of the Land Subject to Inundation Overlay
Submission

1. INTRODUCTION

Debra Butcher Consulting Pty Ltd acts on behalf of Urban Land Development Pty Ltd (ULD), the
owner of land at 94 to 98 Main Street, Bacchus Marsh. The property is located at the north west
corner of Main Street and Gisborne Road and is currently vacant.

The purpose of this correspondence is to lodge a submission to Amendment C91, objecting to the
inclusion of the subject land in the Land Subject to Inundation Overlay (LSIO) as proposed by the
Amendment. In particular, ULD objects to:

e The inappropriate inclusion of the subject site in the LSIO; and
e The use of the LSIO where the Special Building Overlay (SBO) appears to be the more
appropriate planning tool.

These matters are discussed further below.

2. INAPPROPRIATE INCLUSION OF THE SITE IN THE LSIO

ULD retained Afflux Consulting (Afflux) to undertake a review of the supporting documents to the
amendment to enable an understanding of why the site has been included within the area to which
the LSIO is to be applied. Afflux has particular expertise in hydrodynamic modelling and undertook
a review of the background documents supporting the amendment to determine the robustness, or
otherwise, of the modelling work that had been undertaken.

Afflux's advice following this review is attached to this letter at Annexure A.

In summary, Afflux found that the review of the technical reports and peer reviews of flood models
generally demonstrated good adherence to standard modelling methods and industry norms,
suitable for larger catchments and flow paths. However, Afflux found that for this particular site, the
work has resulted in anomalous mapping in this location and an overestimation of flooding impact.
In relation to this issue Afflux notes the following.
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‘The site has been incorrectly represented as to the extent of the LSIO based on the high level
modelling due to low grid resolution (8m), the ignoring of site specific features that affect the trapped
low point (existing council drainage) and application of hydrology, all of which give an incorrect
representation. Given the level of expertise and extensive review work associated with this
amendment, it is suggested that the amendment be applied (rather than completely remapped) but
the mapping be trimmed to Grant Street and Gisborne Road in particular on the northern side of Main
Street to represent the flooding uncertainty in this area’.

The report includes the following recommendations:

o ‘Remove the proposed LSIO from the subject site;
e Trim the flood extents to Grant Street/Gisborne Road on the north side of Main Street’.

It includes a map showing the recommended revised extent of the LSIO, as included below.

On this basis of the Afflux advice we request the removal of the LSIO from applying to the subject
site.

3. APPLICATION OF THE SBO IN PLACE OF THE LSIO

In assessing the merits and implications of this Amendment, we undertook a review of Planning
Practice Note 12: Applying the Flood Provisions in Planning Schemes (PPN12).

The Practice Note outlines the circumstances in which the various flood related zones and overlays
are to be applied including the LSIO and the SBO. Table 1 of PPN12 details the particular
circumstances relevant to each control as shown in the extract on the following page.

In the case of the SBO, Table 1 specifies that it is to be applied to areas affected by stormwater
flooding along overland flow paths and that this appropriate for urban areas only, however notes that
it can also be applied by councils for regional towns, provided overland flow path areas are
delineated.

In relation to the LSIO, the Table states that it is to be applied to mainstream flooding from a river or
stream in both urban and rural areas.






Annexure A: Afflux Consulting Advice

































Submission #33






9ST £bP 52G 29 NGV Ne'wod 1Bwubisapueqin'mmm

P17 Aid uawabeue pue ubisaq ueqin ©
HN:Ag umelq 0cog aunr QT :8red ERIE)] dDS 900TT 49y ueld ) 6 l

mmmmmmmmmmmmmmmm | wuawdojanag pueq
R L R

ysie snyooeg ‘Aep snajjeH - Jied puepuad wswabeuew pue

ue|d 1de2u0D UoISIAIPANS N ubissqueq.n

abureyd 01 198ldNs




Wd 20:2T 0202/6/T a1ep 10id sdiliud wiL Aq pavord

puenUaq 1 UONE20] 31 Q 3WeU NOKe] BMPTO-MA-900TT SUeu aly
95t evy 52520 NaY 0z aNne uBisaq ueqin [ Buiaauibu3 Lodsuel L pue dyjell oINS Jof Pasn aq 0 10N Ganoudav | 1das30 | awva norsinau |on
P11 fid wawabeuey pue ubisaq uedin @ NV1d 30V4 Q0 | Buusauibuz o | uswdojaneq puen | uswabeuey 108loid _m>0‘_QQ< 10} panss| o W |rT906T [enoiddy Joj panssi | v
NISYE NOILYAYV.L3Y 6vZ€ ‘DI ‘AInqung 19311 SUBAZ HTT T [9A97 T 90O ST — ov N [sTEo0T SIBWILIOD M UM BUl| Ul papuawy | 8
1HZAo¥D v
v © eeds MdVd ANVILNTd %sw% 66€9 T266 € T9+ Xed | 00E9 TZ66 € T9+ :Bu0Ud o S5 lsrirer SUswoD Ubsaq Ausbu3 | 5
p . ° 62vE Ainquns TS€ xod Od TO-MA900TT s [ozzreo PoreIodioaUl SUOISIG] (6102 J2GWSAON) H0GaY UbISeq Auabu
Lo T NS 2 NOILD3S ‘NIvdd INV1SNOSVYIN pr1 f1d uswabeue pue ubisaq uegin gt z cere i N uodey whiseq fuene3 | a
1ZA0HD'Y
TIDONNOD FHIHS 1008VHOON - HC@E@@@ uew ue ON "OMa ‘wan
a  uoisiney
NOILVYHOdHOD d31LVM ININOGTIN U
; == ubisequeqin ==
‘0N Buimes
T0/20/7058 10N Buimeiq poubisaq [
AYINNVHO YIMNIHL ¥ OL NIAID NOLLYHIAISNOD ANY HHOMNOOH JHL 50 ONIAVT
3HL NI 03SI0¥3X3 38 0L SAIFIN YO WIOIdS ‘A3SN SI HIAVT ¥3LTI FNULXILOIO ¥ JuTHM
“MIAVT HILTIE UYINNVAO SHL OL NOLLIAQY
NI 43AVT 431714 FTLXILOIO ¥ 40 3SN FHL LNVHUYM AVA STIOS IAISUIASIA "AGNYS FNOS
[ —— @' UIAFMOH INIDIHANS ATIVNSN T4V SHIAVT INTWAIBWIAILTIS BV INNYHD HO0H ONIAVTIAO
© 3HL 40 INJWAIEWT IHL HO4 WNIIW T1VLINS ¥ JAIAOHA ONY SMOTH 30 NOLLYHLTIANI
WO 3SVE TI0S ONIATYIANN JHL OL NOILOILONd IAINOYd HIAYT ININAISWIHIL I
YAV ININGIIWIATLTIS 9
SUIGNN Lid @ A1103¥10 G3dWNA LON ‘G3NOILISOd
ANV G0V 1d ATIN3YD 38 TIVHS SHO0Y 'SIZIS %0 JHL 40 NOLLYOTHOIS QIOAY TlIM
LVHL 5004 ONINIT 40 LNIWIOVTd AN ONITANVH O SAOHLIN SN GTNOHS HOLOVIINOD SHL o
L1d % NIVHD YLV MNROLS el —— 'S3dld 40 ONI WY3¥LSdN LV GFTIVLSNI SHYT100 440-1ND ¥3LTI V2 IAVH OL S3dld 131LN0 b1 “SHO0Y 3903 HATIVINS ATIVHINTD
‘Jdid 40 ONIAVT ONI¥NG ANY OL HOldd STALL 1TV 1V LSIOW NIVAFH OL STIVM HON¥L 3did 131LN0 €T .
T, e OIS M| OBANNOSING Oy Sova D1 S anomy NO ON3d3A THIM ¥IAYT 5O0H ONINITIHL 30 SSINMOIHL ANV xuom@uﬁhﬂﬁﬁﬂo&ﬂmwﬁ
S DN e —— WWIOOT WO¥H 8 NI T 40 30VYO ¥ LV IIFHONOD SSVIN NI GISVONS “HSIN HO StivE YILAVLS HLIM |
3Svd 3LIHONOD AI10S V NO a30v1d ‘Idid ALIHO0S GIONI HIFENA 38 OL L31LNO dOH GO0ST 2T YOV 3HL NIIMLIE XIN TINI IHL ONIIOM A8 O "(UNIWIOV1d 3038 SHOOH ONINIT
¥3L¥M ONILSIX3 — HONZHL JHL 40 SLNILXZ 3HL OL 3134ONOD NI GISYON3 ANV 35V IOV HLIM GINIBWOD SI XIW TINI 31) XIN-38d ¥ SV 4NDD0 AVIA SHOMYO0Y 3H 40 ONIVIS
313ONOD AIT0S ¥ NO 4301d "3did G3LIHO0S AIONI ¥ISENY 38 OL 131LN0 MOT4 MOT D B006 ‘TT ‘031dOQY AOHLI NOLLONHLSNOD ANV ALITISYTIVAY D08 NO ONIANIdIA “ILYINdONddY
VHISTIL BNILSIXA o NIOC 38 AVI XIW TIHNI WWOST-0 V *SAIOA 3HL 30 32IS SHL NO ONIGNIAIA “(XIN TIIINI NV SV OL
F13HONOD ANV STUNLONKLS THL FHIHM TIVM THL OL STUNLONHLS FOYNIVHA 4O ONITYIS JLINOLNIE 0T QIuHIATY OSTV “31) XIW %O0H AIAVUD ¥ITIVAS ¥ ONISN OL NIAIS 38 GINOHS NOILVHIAISNOD
SYD ONILSIXT —9—9 — 9 — ¥ NIT 1V a3aVyO STIVM 6 ‘SHYOM FHL WONH DI18Nd FHL 1O310¥d ANV NOILIANOD F18V.LS ANV 34YS v SAIOA ONITY3S NI 'Z 3LON NI G3NOILNIW YHOMNOO0Y 40 INILNI HINIO IHL ¥3d
(Ww0S2) 090 40 HLAAA ¥ OL ¥IAV Y0¥ 03T XOVE AHNTS NI SYHOM FHL d33) OL AYYSSIOIN D13 'SLHOIN ‘SNOIS 'S3AVOIIYE 'SIOINYIS ONIYILYMIA NV SV ONININYIANN/NOILYHLTIINI QY S3ILIDOTIA MO OL FONVLSISIY S3AINO¥d ANV SAIOA 40
ALDIHLYITI ONILSIX3 —3—3—3— /0ISYONS 3LIUONOO 38 OL SFUNLONULS JOVNIVHA SNIGNNOUHNS ANv LSTUD Lv ONRINOWHY 00U '8 ONILLNHLS ‘ONDINY I "ONRIOHS A¥YSSIOIN 11V NIVLNIVIN ONY 10343 TIVHS HOLOVHINOD 3HL 9 3343 S| HOIHM ¥3AV] %00¥ A3TV3S ATLHOIL Y WHOH OL A3aVHO T13M 38 QTNOHS SHO0H ONINIT ¢
(G3UNIOddY 38 OL 13A) YOINHOIL ‘039 A8 GISIAQY ANV 3SSIOOV 38 OL (AIMINOTY i) INIWLVIHL NOILYANNOS 'L ‘SXOM 40 QOI3d NOLLONYLSNOD JHL LNOHONOYHL (9 3LON ¥333%) HLVANYIANN G3SN 38 QINOHS ¥IAVT INFNAISNIAILNSY o
4IM3S DNILSIX3 — se—sa—sa—0 “ONO %2+ OL %T- INJLNOO FUNLSIOW ‘GOWS %S6 OL 86.€ SY OL AIMINOIY NOILOVAINOD T 13A3T GINIVINIVW 38 OL SI TOMINOD NOLLYLTIS 3LVI¥dOdddY " TOMINOD NOLLNTIOd INJWIQIS HOd a3IAISNOD
'SNOILYOII03dS TYOINHOIL-039 ¥3d SV G30V1d 38 OL STINLONYLS FOYNIVHA ANNONY TYIHILYI T 9 SINOINHOTL NOLLONHULSNOD. 522 ON NOILYOIT8Nd ALIMOHLNY NOILOILON LINFWNOMIANT FHL 38 QINOHS ONIMOTI0H THL SHOOY ONINIT HLIM FOVUNS HLHYS NIAID FHL LOTLOH/INONY
N3 ONILSIX3 —_— ‘SINITNOILDISHILNI 40 SNOILYANIWNODFY FHL HLIM ATINOD LSNI HOLOVHLNOD FHL “IVAOHdY ¥O4 LNVAINSNOD 0L 004 3903 ONIAVT IHL A8 GINIVINOD WNIGIW %O0H SSVA THL SI %00 ONINIT
AT T NS - UILLYE WHOSINN 3O FONVHVIddY IHL AIOAY OL ‘GIANNOY 38 TIVHS SHILLYE JNVE ¥3ddN 'S 3HL OL dWS NV LINGNS LSNIN HOLOVHLNOD FHL SYHOM 30 LNIWIONIWNOD OL HORd 'S S00Y ONINIT 'S
S 608 T'T3 GOHLIW '682T SV ¥3d SY AAWS %66 ‘MOT38 AINIF3a "NOILONYLSNOD “ANNOYO ONIANNOYANS HLIM HSMTH HSINI QTNOHS SY00d 3903/30L  »
AT NIV Le99d S3ILISNIA NOILOVANOD OL WIHILYW AVID ILISNO G31DT T3S ISIIANOD TIVHS ONITIII TV % ONIHNG SIWIL T1V 1V G3103L0¥d ANV GINIVANIVIN 38 O1 JHY SINIO TOHINOD ANV SWEL TIV 7 S$H00Y
(SNOILYDIHIOIAS GHVANYLS HILVM INMNOETIN ¥3434) T4 AIAOUddY HLIM GIOVTdId SINIWYNVEWT ONY STHNLONYLS HOCYIN ANV S1id 'STdid ‘'SIOINTA INTWLYIAL ONINIT ANV ¥3AVT ¥3L7114 3038 430V1d 38 OL SHO0M 3903 ANV 301 318YN3 OL LNO-03X08
T3A37 8834 40 dOL L6891 Y01 NIHL ANV TVII3LYIN 35V F18V.LINSNN ANV ONV ¥3LLYW OINVOHO 4O 03ddIdLS 38 TIVHS IV 3ANTONI TIM SIHL 'S3SO¥NG LNOLIS HO YOLOWVHLINOD OL 03I1ddNS 38 TIM I AvO AEV '€ 39 QINOHS ANNOYO "ANNOYD NLIS-NI OLNI AIHONIHL 38 GINOHS SHO0H I9AI ANV 30L  «
3031 431148 40 30L/d0L el OV-UNS IHL NI SMOTIOH HO SHNOOS ANY "SONIMYAA FHL HLIM FONVAHOI0Y NI T3AT1 IOVAuNS SILYNIGHO-0D QIS YOO OL v 1NO ONILLIS 604 SILYNIGHO-0D 2 ‘Y004 ONINITNVHL ¥3O¥Y 34V 1N SHO0H FOL NVHL ¥ITIVIIS ATIVHINID 34V $5004 3903
Q3HSINH V 3AIAO¥d OL AFUINOIY SY AIWAINL 38 TIVHS G3OVTd 38 OL SI T HOIHM NO SYadY € “(@HY) WNLYQ LHOIZH NVITYHLSNY OL STILIN NI 34V ST3AI1TIV_T 'SNOLLIGNOD OINVAAAH GNY 31IS 3HL NO AN3d3d TIIM SYO0H 3903 ANV JOL FHLIO IZIS THL o
T3ATT VNS THSINIS sLu9Lsd ‘SHUOM 30 NOLLITNOD NOdN A3A33S OHAAH 38 OL 3wV v UIT NVHL H3L1Y1d SHALIVE 2 InIES ‘a343AISNOD 38 GNOHS ONIMOT104 FHL $YO0Y 3903
WWoST 40 HLd3a | INTNZOVIE TLTONOD NV 3OL HLIM "FUNLONYLS FHL ONINIWNIANN WOXH SMOTH INSAZd ANV ¥3HLIO0L FUNLONMLS
3031 3IVNS ONILSIX3 96991 Vv OL SY3dY G384N1SIA TIV ¥IA0 AVIUS 38 OL TI0SOL ‘SHIOMHLUVS 40 NOLLITdNOD NOdN 00¥ JHL GTOH OL SI S¥O0H 3903 OL 0L 4O NOLLONN THL HILIWIHId ONINIVAZH FHL ANNOHY
Q3UAHO0LS ANV VIHY SHIOM 30 FTOHM HIAO A3ddIHLS 38 OL TI0SAOL 40 HLAZA NIW WWwoST T 0438 AINVITO ANV nmJmm«%uwupwxxwu:,_wmMN.._WM%IMNMw«_wrmwwkwmmummwmmwwﬂww e Q31007 34V SHO0Y 3903 ANV FUNLONYLS ¥O0H ¥ 40 ISVE IHL LY A3LVNLIS FuY SHO0H J0L
SO0 ¥ILTWIKId O SHOOY 3903 ONIAVIT SV OL AFuKI43d OSTY Y SHOOH 3943 OL I0L
ESER STt ‘G3SINVATYO did LOH 38 TIVHS 3LIHONOO OLNI LS¥ SNOILOIS T33LS aISOdXa TIV ‘0T S1908 3903 ANV 0L ¥
'SNOILYONIWWOO3Y SHIMNLOVANNYA HLIM JONVAH0IIV ALVINISIua
LORILS NI NMOHS SY INVTVIS INIOL 3AO¥ddY NV ONISN T¥3S NV LNO A¥G ATHONOHOHL
3v0S OL 1ON L S LNIOE MO NMOHS T Y SY S LNIOE NOISNYE ANV NOLLVHLNOD A 104 6 FLIS-NO ¥ILYM INYNOFTIW JHL 40 NOLLOVASILYS JHL OL INOA 38 TIVHS YHOMHMO0H TV '€
. ¥ 3LON ¥333 ‘SHOOH ONIMNDIS HOH HHUOM HO0¥ J0L ANV 3903 IAVH TIVHS ¥ILINRTA IHL  »
NV1d ALITVDO1 300D SIUNLONYLS FLFUONOD ‘T00Z-009€ ANON OL 39244 LON
SV HLIM 3ONYGHOO0V NI HLONI¥LS FTISNIL TINd dOTIAIA OL 3ddV1 38 TIVHS LNINIOHOANITY .
NI'S3OI1dS T1¥ 'WOLLO8 ONY dOL Wos WNWINIA ¥ 38 TIVHS ONIOYOINIZY OL ¥3A00 '8 FEV XN THL NI SHOOM MIOUVT FHL HOIHM NI OO0 40 SV mzzouozg_m,mnu,mmuhmwwmﬂ_«ﬂwﬂwuﬁ
SIYLNIO LILOOY LY SLHOdNS HLIM NOLLYOIIID3AS 3HL ANV 3009 QNV S3ILIDOTIA MOTH OL IONVISIST ANV ALIIEVLS JAINON OL G31V3S 38 LSNWSAIOA TV
SIANLONULS 3LFHONOOD - T002-009€ SY HLIM FONVAHOOOV NI 43LHOddNS ANV 43X ‘030 1d 00N QINPOTHALNI TTIM "GIOATENG TIIM ‘GIAVHS 1AM 'QI21S TIIM 4O 4N SAYW T8 LS L1 o
‘Q3NddNS 38 0L JuY Suva ONIDYONITS ‘SONIMYHA FHL NO G3IHIDIdS ISIMHIHLO SSTINN "L G0N Tl dn NEHONE HO TV HaHLID) HOOM HYINONY 40 dn 3avK 38 TNOHS Ll *
STIV13d ® SNOILO3S TvaaN3o| o I 20-MI-900TT FUNLSION 40 SSOT ANV INIAIUd OL O'\'d IHL :SI NOLLONYLSNOD YHOMMOOY 50 LdFONOD WHANIO FHL 2
SVI307 NOILOSS oNoT Sovnvadl o 3 SOMIN900TT NI SINIOC T1¥ ONY S3903 T1¥ ONOTY AN 3LFHONOD Q10 3HL OL "O'A'd FHL W3S ANV JLIHONOD 0% GIHSNHD Q3LOVANOD
SR MINFHL 40 $3903 HL ANOAIE ONILIIHS IHL ANILXS ONILIIHS O A d HLIM SOvAeNS HLIM G3711 N3HL ANV WRIELYW 3Sv8 18VLINSNN ANY ONY ¥3LLYW OINVOHO 40 Q3ddIdLs
215988 SIVISNOWDAS, O S SO MI900TE FHL 40 FIOHM IHL YIAOO NIHL ANV 30VAUNS 3HL OL HILYM Alddv ONINIGVH 30VIHNS 38 TIVHS 30¥44NS FHL NI SMOTIOH O SHN0OS ANY "SONIMYAA FHL HLIM FONYAHOOOV NI %00
T 133HS STVI3A NOILD3S| D v 70-MIN-900TT U314V ATALVIIWAI “GNNOJINOD ONINND AIAOUAY NV 30 NOLLYOITddY A HO ONIOVId ¥3LY »
; 40 13A37 30V4UNS G3HSINIG Y 3AINOYd ANV (w0g-0) ¥O0H G3AVHS 4O ¥IAVT ONIAQ3E WwoST
NvId 1noAv| o ® £0-MIN-900TT SAVA () NIASS 40 QOI¥3d WNWINIW ¥ O 1SION ONId33) A8 G34ND 38 TIVHS JLIONOD TIV 9 NV 404 TONYMOTIY SuINO=Y Sy GINAILL 38 TIVHS Q40w 1d 38 OL S1 4908 HOIHM NG SYIay T
ianosaa o Z 0 M S00TT "G3HSINIZ 13MOXL NIAOOM 38 TIVHS JLIMONOD GISOX3 40 ININLYIL FOVAUNS 'SHOLVHEIA SO S50
AONINOIS HOIH WYOINVHOIN ONISN G3LOVAWOD ATHONOHOHL 38 TIVHS JUTHONOD TIV 'S
NVId3ovd| O T TO-MA-300TT| INIANILNIIIANS FHL WO¥H IWAOUdAY NILLIMM LNOHLIM G3SN 38 LON TIVHS SIAILIAAY ¥ NOILOVASILYS
G3ONA34 38 LON TIVHS INILNOD INIWID FHL IAFMOH ‘WWwoZT OL ISVIHONI .
o o SYILVM INMNOETIN OL ANV SHVANYLS H¥3LYM INSNOFTIN ¥3d SY 430V1d 38 OL HHOM HO0¥ LT
STUL] A3 | 'ONL33HS | 'oN 1o3r0d dINNTS IHL ANV G3SN 38 AVW LNIOV ONIDNAZH H3LYM GIA0UdY NV ATIALYNYILIY ‘4IAVHD 211 WO UIAOW3 38 OL 1I0SAOL ON ‘6T
X3aNI NS IOUNIVEQ O O T S 8 O e e a0 e Lot .I0MLNOD NOLLNTI0d LNJWIQ3S ¥04 SINOINHOIL NOLLONHLSNOD, - T66T '8'ST
ANVI SNOSYW T A 7S ALvoRo9y .S3LIS NOILONYLSNOD HOCYI ¥OH SINITIAIND TYANIWNONIANS, - 966T V'S
v3dv ® TGOT NN s SANITIAIND 'v'd'3 NI SINFWIHINOTY TIV HLIM ATIINOD TIVHS HOLOVHLNOD FHL ‘ST
SHHOM DMIN S50 (ANWIXYIW) OLLYAY IN3W3O ¥3LVM VIV SHHOM NIHLIM n_mt_smwmzw_n_ww_wmﬁ%uﬂ v
8 (SAVQ) IWIL ININIOTIAIA HLONIHLS WNWININ 1V '€

pue fjuo sjewxoidde o.e seoinies

200TT W
91d NOA 340439 00TT TvIA
‘$50M J0 1UBLISOUBWILLIOD B10}oG SBOINISS

AU /e 218907 'UMOUS @1 S80AIaS AN BUSIXS [[e Jeu) UBKD

51 88)UBIENG ON “8)IS UO UBA0Id 8q PINOYS UOISOd J0BX® 18U}

In BuySIXe J0 SUONE0] AL

S3DIAY3S AVIHYIAO ® ANNOYOHIANN H0 IHVYM3 g
ONINYVYM

NOILVHOdHOO H3aLVM dINdNOg13N

Vdnse 0.4 HLONZHLS IAISSIHAINOD WNIWINIW TVHINID
38 TIVHS ALIYNO 3LIHONOD
NOILYOIHIO3dS SYIHNLOVANNYIN

OL G3LLI4 LINOLNIE "INIFTVAINOI AIAO¥ddY HO (ME-6220-00) ILINOLNIE HLIM FIFHONOD

ANV TIYM 3did NIIMLIE 03TV3S 38 1SN STINLONYLS Lid SO LNO ANV OLNI ONILLI 3did 11V

o

T

31390N0D

‘SNO¥I d3LS HLIM G3AIAOHd 38 OL 34V HLd3A WINO06 OL TYNOT O NVHL ¥3LVIHO Slid TV
‘ISIMYIHLO

Q3LYIaNI SSTINN NOILOISHIALNI NITIHLNID Jdid OL Fuv SILYNIGHO-0D LNOLIS TIV
‘Q314103dS

3SIMYIHLO SSFINN STIATT FOVAUNS GIHSINIA HOLYW LSNIN SONILYHO ANV SHIAOD Lid
“IVAO¥ddY SINIANILNIHIANS IHL OL

SYHOM 30 NOILITIWOD 3HL LY A3NVITO ANV A3HSNTH 38 TIVHS Y4OM3dId A3LONYLSNOD TV
‘ISIMHIHLO 4330V

SSIINN ONITTIHHOVE OL HOIdd LNIANILNIHIANS IHL A8 G3AOHddY ANV G3LOIJSNI 38 OL SNIvHa
“IVAOYddY SINIANILNRHIANS IHL OL SISVE A3dVHS F1THONOD SSYW IAVH TIVHS SLid 11V
‘SYHOM LIS 11¥ 40 NOILITdWOD NO LNO G3NV3I10 38 OL SLid ANV SNIvHa

3OVNIVA

“NOILVHLTIANI MO 1SIS3d LON S300 LI SY 3AILO3443NI A343AISNOD SI %00Y 1Sv11ve
32IS INO "S00Y GIAVHS WWOOT-0 OL GALIWIT 38 ATIVHINIO QTNOHS - ¥00¥ 43AVHO 40 3SN
“SNOILIGNOD DITNVHTAH ANV '3ZIS %O0Y ‘(3AISH3dSIA SS31 4O JHOW ‘1) N0S ONIATHIANN
40 3dAL NO SAN3d3A - ¥INOIHL HO WWOOT 38 ATIVHANIO QINOHS - SSINYOIHL HIAYT
‘Q343AISNOD 38 AINOHS ONIMOTI04 FHL SHIAYT INIWAISWIAHILTIS HYINNVED HLIM
‘Ol¥8V4 3HL OL I9VINVA LNIATHd OL ¥IAVT INLXILOID 3HL ¥3A0 ¥IAV] INIWAIEWIHILTS

¢ NOILO3S
NIvda 3INV1 SNOSVIN

~

<

I

<

€
z
T
a

3HL A8 03103410 ISIMHIHLO SSTINN STINAID0U TNONNOD HLIM FONVAHOIIV NI 'SINIL TV
1¥ 03103104d ANV a3AYISIHd 38 LSNW SINOZ 09 ON NOLLYLIDIA GIIHILNIAI ANY STIHL TV
OMIN HLIM 03900138 OL INFWSSISSY
NS B INSW3LYLS QOHLIW SHOM 'dW3S - TZSE6T ‘3ONIHIFTY ¥3440 OMW OL ¥I43H 2
“¥00Z 1OV AL34VS ANV HLIV3H
IYNOILYANID0 FHL HLIM 3DONVAHODOV NI ATLORILS LNO A31ddvD 38 TIVHS HHOM NOILONHLSNOD ‘TT
IDNNOD ANY HILYM INYNOFTIN HLOS O NOILOVHSILYS JHL OL
Q3LVISNI3Y 38 OL 34V SHJOM 03SOdOYd 3HL A8 AIDOVWVA ¥O A3IIAON S1ISSV WIMILYA 11V
10dS SSIOX3 40 ISOASIA TIVHS HOLOVHLNOD IHL
NOILONYLSNOD YO/ANY NOILYOIEYS OL 4Ol INFANIININIANS
3HL A8 G3ISHIOHLNY 38 LSNIW ONIMYHA FHL NO NMOHS STIVA3A IHL OL NOILYIMVA ANV
QH'V OL 34V STIAIT TV (VOW) VITVHLSNY 30 ¥ dVIN OL F4Y SONIMYHA ISTHL L
SHIOM
40 INIWIONIWIWOD HL FHO38 GINIVLEO 38 TIVHS STILIMOHLNY IDIAYIS WOHS STYAOHddY
77¥ "NOILONYLSNOD OL HOl¥d SIOINYIS ANNOYOYIANN TV ILYO0T TIVHS HOLOVILINOD FHL
SINIWNO0A ISTHL
NI a3¥INO34 SNOILOIASNI ANV OL HORd SUNOH 8 AJIHILON 38 TIVHS LN3ANILNINIANS FHL
"SONIMYHA dOHS ANV ONIVIN HO SHYOM ANV ONIDNIWWOD FH0-38
LIS NO SNOISNIWIQ 11V AJI43A TTVHS YOLOVHLNOD JHL ‘03 1YOS 38 OL LON 34V SONIMVEA ¥
‘SNOILYINO3H ONIATING VI¥OLOIA FHL ANV ‘VITvHLSNY 40 300D
ONIGTING 'S3A0D'Y'Y'S LNVAT13H FHL HLIM ATdNOD TIVHS STYINILYIN ANV dIHSNYWNHOM 11¥
“SNOILVON3WNOO3Y
SHIUNLOVANNYIN HLIM JONVAHOODV LOIMLS NI A3 TIVASNI 38 TIVHS SWALI AYLIHHONd TV
MHOM IHL HLIM ONIGF300¥d FHO438 NOISIOZA ¥O4 INIANILNINIANS IHL OL A3uyIIIY
38 TIVHS AONVdIHOSIA ANV ‘SNOILYDIHIDIAS B SONIMYHA Q¥YANYLS HILVM INENOFTIN ANV
SONIMYYHA SLOFLIHOYY ONIdYISANYTHLIM NOILONNCNOD NI V3 38 TIVHS SONIMYYA 3STHL T
WHINID

=1

@




Wd 00:2T 0202/6/T @1ep 10id sdijiud wiL Aq panoid

PUBRUSY "1 Uoneoo] 3|y 3 aweu 1oKe| BMPZ0-MIN-900TT Bureu aly
96T £vp 525 29 NaV 6702 AMVINYE ubisaq ueqin | buusauibu3 Lodsuel | pue diel) UONANIISUOD 10§ Pasn 3q 01 10N Q3noNddy | 1da/s3a ava NOISIAZY |oN
pr1 i JuswaBeue pue uBisaq ueqin & NV1d N9IS3a aeal ! o | q pue | waloid _m>0‘_QQ< 10} panss| oV W |vT906T Jenoiddy 10} panssi | v
o]_nHm_Ho_ 005+ 1 NISYE NOILYAQdV.L13y " 6Y2€ ‘DIA ‘AInqung ‘19a11S SueA3 $TT ‘T [9A87 ‘T 39O o JayO Aueduwo JoTeM oV W |sTE00T ‘SIUBWILLOD MIN LM BUI| Ul papuawwy | g
TV @ oS MHVd ANVILNTd 66E9 TL66 € T9+ Xed | 009 T/66 € TO+ duoud [ . | g B = SWwaww0D Ublsaq AUsbu
panoiddy 62ve Ainquns Tse xog Od 20-MIN-900TT wv< vm,u S ,: il o ubisea 312
L 0 7 oNwsus 2 NOILD3S ‘NIvdd INV1 SNOSVYIA p— P17 Aid wawoabeuey pue ubisaq ueqin ov ay |eriove POPPY sufew 12iem | @
3 uoisiney TIONNOD JHIHS T008VHOOW [ waw 0@@ uew UC@ ON 9 Wan gL 7S |erereo PoreIodioou] SUOISING] (607 JoGWaAON) Hoday UBISaq Ausbu3 | 3
- NOILVHOdHOD d31LVM ININOGT1IN
N JENYN : -m& : “ h ¥ €EE dVIN
20/20/70S8 :ON Buimeia paubisaq - a0uaiajey Aemjai
= ) T / ] | I | [ ! ] I | N I [

! sz 107x3

97 1973

12 19743

JOVIS JUNLNA

N N 82\07X3
O
N
N
S \)
‘/ INYIS3Y N HIN miay WZ'0 PL Hf
N wglQ Wodd 1 NOI
N
\ P 2 4 S T
\ 7 i VS-S DN
\ c A , & (]340 doL Woud WLLYE TN TN, =
HOMLIN | Y V7 — !
did ONILSIXT 0L LINND) | 7 75 S SE=sats
| OL 3did M4 MOT 006 — / wm:m\\ S V130 4343
) T~ A 38 01 3dd - — WA XVH BN L
| \ . -y A0 HV3X N < “7H) € S5V MIIHL Wwpoz
. ~ 2 T /! = ~ YOVAL SSIV-IAIM U0E
\ ~_ 3 | _ \\
\ 2| - U 7 7 ~
\ EYENICAY 7 E S
2108 A 3V waum% 2 Lid 39vH — y«&%z:m;w PRy 7 o
380 IAUVIONG 215012t 2 L35 Sl a5 A ] G L ON SNIVK d31vM
. X < N0 V130 NOILYIS 8L SW @525 ONV o gisLe
IL0HD 008 Y3434 “Q3SYONI ILRONDY . | owssha———
\ 38 01 3did 000720 TIAI1_— 0'¢e11d 3svd — NOHAVY 7
L 133HS ND D-) NOLLD3S 83434 LYIANI 43138 MOTY V3L LD 7 o N
‘\memw&m,u\%‘&@m&u\o\u‘J SOHL w00k ILFAINCI NI €/ 2 7 5
- B — 030038W3 WWOS? 40 3715 HI0Y W
T STVLID ¥od — “ON| 1204 7.7
L 13345 NO 3-D NOILJ35 3434 >D0d
A O3dVHS 38N IAILYIIONT 2D L—" | A ~
| a
| | HH N3 X3 | B ~
| | SLNIWWOD 03VLID MW ONIMDTT04 NMoQ 108/
| NOILISOANDI LNIAANVEWI WalliND] 0IADYd
. i {o1x3 0L 1D a3¥YY) 38 DL HYIL0IY
| TWIALYW (@3SV8 AVD ¥0 AVTY)
| N | SNDIAYIdWI NY WDHd 031IN41SNOD
! L LUIAN TINNVHY 38 0L NISYg ONID¥Y1IY
,,, 39VNIVHD u>o,m< wwpgs ATIVIILAIA 1
i ON31X3 GL ONHIV33 300y~ - 35¥Gahs asmsing 3n0av wuonz
| 09°97 40 HL430 ¥ 0L TI0S HLIM 437114 SQIoA
- R 308 JVINONY WWODE=DSO 38 D1 YILLVE
9 43N0 HOH W70 0L HOMH ‘YRS ONILSIXI 0L ¥3LLYE Z NI L
g0 HOHS TIVM NOLLISNVAL
S8'S SY'E 0E6 ooteT v8'SeT 0ot
NOOHH\HmNF Sy SCE oL 0020T €9'SeT 0s
e S6'C s ozr8 €z'seT o0z
OMA dLS MIN ¥3d SV vzt siz 66€ 0589 88VZT ot
660 vz S8Z [ zsver S
- INIWNHNVENT 000 S6T S6T 005E TotEeT [3
I_I__H_Il—lm<m DMZON 000 LST LST 081z 0E'€TT T
000 000 000 0 o0zet aseg
— 3d OL LNINMNVYEINT (s/ew) abreyosiq adid 00ST | (s/ew) a6reydsIa adid 006 (s/ew) 9breydsiq eroL (gw) abeiois | (@HY) ISMoead | (12oA) wang
B MOT41N0 8y




W4 0071 0202/6/1 2459 1016 S8MId w1l A7 pakold

SBUMRIG\IWSYS 3BRLIRIG\HIEg PURIU 4 900LL\SUI\HIOM\ ] UoLiRY0) 311 3 2Rl Jnoke] BADIEQ-MH-500LL WeU 31l

T
|
I
/

95T £v¥ 525 29 NAV. E el Q3n0uddy | 1da/s30 awva NOISIAgY | on
P11 A1 uswaBeUE pue UBISQ UBGIN & NV1d LNOAVT 6roz E«:hwm | Bupsauibuz D | 1wawdojeraq pueT | uawabeuen 198foid _m%%h%%ﬂouw% mmmmmm_ - o o oo e[
_ 0051 NISVYE NOILYAYV.L3y p— 6vZ€ ‘DI AINgung 19a1S SUBAZ ¥TT T [9A87 T 9940 ‘0N 030 Auedwon serem 9v W | siEool SJUBLILOY 4 UM o] Ul papuaY | g

0z 0T 5 0  W@ams MuvVd ANVILNId 6669 T266 € T9+ Xed | 00E9 T266 € TO+ :aU0ud o ot
panoiddy 6208 AInquns Toe %08 Od £0-MIN-900TT oy s SjUswwo) ubsaq AUatu3| 5

) .
Le e o 2 NOILOTS ‘NIvV¥a ANV SNOSVI . pi fid oqun Buweia ov | o pagey sves sien] 0
IONNOD FHHS 1008VHO0N _V_NW_MMM_M HC@E@@@ sew UC.G Juswsbeuey » UBISSQ UeGI m 75 pa1ea0d1020] SUOISINa1 (6407 J3quanoN) 4oy ubisaq kuabu3| 3
3 uoisiney
NOILVHOdH0D 43LVM INJNOFTIN
L3INYVE W
:ON Buimes : -mwn:sn*:
€0/20/7058 ON buimeiq paubisaq H 20ualajey Aemjai
! T T

|




Wd 00:ZT 0202/6/T a1ep 10id sdiliud wiL Aq pavord

‘sBuimelqy puBRUAE G 1 uoneao| ajy 3 aweu NoKe| BMP HO-MW-900TT Bureu ajy
95t evy 52520 NaY 5702 AUVONYE 2 Ueqin | bupaaubuz yodsuel L pue oyjelL [T — Ganouday | 130530 | awa norsinau |on
P11 f1d uawaBeuey pue ubisaq uedin @ T 133HS S1IV.L3d NOILD3S Q0 | Buuesuibuz (D | uswdojareq pueT | uswabeuen 198f0id _m>0._QQ< 10} panss| v n [oro0eT Tenaddy 10 perss | v
umoys sy NISVE NOILYAdV.13y 6V2€ ‘DIA ‘AINQUNS '10a.11S SUBAT TT ‘T [9AS7 ‘T 80O oN JOHO AU JSTEM ov N |sTE0OT SIUBUILLOD AN UM BUI| Ul papuaWY | 8
v @ opeos MHVd ANVILNId _V_Nwwmwuu 66€9 TL66 € T+ Xed | 00€9 T266 € TO+ auoyd —— . | ov so  |sttrer SjuaWWoD ubisaq Ausbu3 |0
- ) P 62vE Anquns TSe xod Od 70-MIN-900TT > o Tertove apPY SURW 121/ | O
L 0y ONI9BUS 2 NOILD3S ‘NIVHA INVTSNOSVYIA — P17 Aid Juawabeuely pue ubisaq ueqin - — . i
IONNOD FHHS 1008YHO0N couoy uC@E@@m Uew bue oN o8 WaN a1 7S |etzrz0 pateiodiooUl SUOISING) (§T0Z 19aWRAON) voday UBlsaq AUsBUS | 3
1UOISIA®;
3 SIney NOILVYHOdHOD d31LVM ININOGTIN p
o = ubisaqueqan oo
0/20/70S8 ‘ON buimeiq paubisaq - @0uaiajey Aemjai

12 2 T 0 AL
s e |
8 v ¢ 0 Hoozil

000°0ST HO - d NOILO3S

I & 88 & 8 88 g
5 i 8 g 5 g8 g 13530
g 5 88 5 8 8% g
§ B 5 B B 8§ B
i ® P B B s w 30V4dNS ONILSIX3
3 5 88 2 8 g3 8
= = o5 = = =5 =
5 8 5] 1 I 53 8
2 @ i 5 & ig 2 30V44¥NS NOIS3A
= e S 2 rdit »
% = 0'22TNNLYQ
— ~
e L =S Ry
—
—
—~
-
- @
Q
e
s
g
> ~
3 Ll —
-
@ —
Of — —
g N
g
W 3INY3S3Y avod
2
v Z T 0 AOOL:L
| ———
oz oT S 0 HO00S L
NOILO3S T¥NIANLIONOT - 3 NOILO3S
NOILO3S TYNIANLIONOT AN dI
P E B BB g 8 g g 55 88 g E BB 8 E 8 8 28 8 a3 3 F 88 ¢ 8 3 5 °
& g 8 e g & g g g et g g gt g g 5 58 & g g 33 g g g g g g g g FOVNIVHO
< 8§ & £8 g€ 8 g g gg 58 g g§ &8 g § 8 8 8 8 § 88 g g 8¢ & § g g g
=& & £ & E— = = = & = =& & = FETE—— & & = m e = & = = =
8 08 R N 8 0B 8 8 88 RR I 2 RN 2 R B 8 8 8 88 8 8 R 8 8 8
4 & 8 5 e g 8 % g S5 E8 H s 23 o g2 8 8 & 8 88 2 H 24 9 8 4 a 2| 30V4dNS ONILSIXI
a3SYONI ILIHONOD & 3 5 a8 3 5 8 2 38 83 8 8 8 8 el 8 8 8 8 1§ g 8 3 & 3 B8 € g N 2 S
39 OL 3did "YYOML3IN a3did 5 I B R 1] 1] 8 1] B8 BB 5 9 5 R 9 5 B B B B 9 5B I 5 BEOB OB
WY3YLSNMOA O1 d3103NNOD & g8 88 g 8 g g g3 88 S E & & 5 88 8 & 3 2 3B g & 58 g & 3NNIHINIO NOIS3a
(MO MO SIS T) 1371 D008 5 g g 8 g 8 g g g8 88 3 5 83§ 8 8 § 8 g g & R 8 S 5 g 3 8
LTTT8 WNLYa
5 i R T THEe AY1IWNOID TVLNOZINOH
AYL3IWO3O TVOLLYIA
TIVM| XPOY UiV ILINOLNIE ]
{— HLIM31340N0D OL a31vas
SIV130 Hod 39 01 SIYNLONYLS IDVNIVEA I R ——— _ —t 1
£ 133HS ¥3434 131100 3did i N I E—
_ - - - - - T e - - TPESeiIaATT MV HACOTUIT T — T - - - T \VVIIJ/// _
313¥ONOD NI d3aa3gn3 S -1 _ - — - -
TIVM SO0 ¥ Ul T < |3
dV3A 00T IA0EY SLNIAT QOO O o o g8
YOLVdISSIA ADYINT IdOTS G Ul T Je! ] B |3
g B ?
> P
M IAYISIY QvOod M
200TT/1S2L
3did 200sT OMA ALS MW ¥3d SY
LINIWINVENT

TI4HLYVY3 daNOZ
39 OL INIFAMNVENT




Wd 00:ZT 0202/6/T a1ep 10id sdijiud wiL Aq payoid
sBumeIq|BWaYS aBeurRIGVIEd PUBNUSY 900TT\BUIIOA ] UONEIO| 31y @ BURU INOKE| BMD'S0-MW-900TT BWreu aly

051 e 525 20 N 0z aNne uBisad ueqin [ Buiaauibu3 Lodsuel L pue dyell [ — Ganoudav | 1das30 | awa Noisinz
P11 Aid Wwawabeuey pue ubisaq ueqin & 2 133HS S1IV.L13d NOILD3S s | Buuesuibuz D | uswdojanaq pueT | wawabeuep 108f0id _m>0._QQ< 10} panss| o FTI pe—— P —
.“HN_H“HQ_ AooL:L NISVE NOILYAdV.13y — 6V2€ 'OIA ‘AINQUNS 1991S SUBAT $TT ‘T [9A97 'T 99O “ON 180 Auedwo sarem ov O |STE0OT SIUBWILIOD "Ml Yl 3UI| Ul PapuaLy
8 vz 0HOZ') Tv® amos + xe. - - p—
MVd ANVILNId ooy 66€9 T.66 € T9 umrwwﬁ :ﬁ:m:mmﬂ% oo TSI ov S5 |ertrer SWwowI0D UBSaQ AUabUZ
L 40§ ONIeRuS 2 NOILD3S ‘NIvVYd INV1SNOSVYIN — P11 Aid wuswabeue pue ubiseq ueqin dL Z's | 612reo ‘parelodi00ul suoisinal (6T0Z 12qwanoN) Hoday ubisag Auabuz
TIONNOD FHIHS T00FVHOOW ON 324 Wan
p PO
:uoIsine
a mOSMY | NOILYHOMOD H3LYM ININOETIN Juswabeuew pue
. = ubisagueqJ
S0/20/70S8 :ON Bumeia paubisaq = souaiajey Aemaly
80S'8T HO - V¥ NOILO3S
8 & g 8 N sow o A L bd 135440
i S 5 @ 3 gos P Py
8 3 3 z 8 385 & ¢ & 88
8 2 2 & 8 258 g3 g 28
5 5 5 5 5 RS 58 5 B8
2 @ ° 2 S Sun o @ [ J0V44NS ONILSIX
8 3 2 13 & =<8 29 8 a
B 3 S P P pageny 3OV4dNsS NoIS3d
g g 8 333 i 88
8 8 8 88 3 28
| 0'TZTNNLYa
002ZT TIAITI5VE
~
~
™~
T wgszrmEAmTmvyRoorwt T T T
3
el TIVA ONINIVLIH HOIH W8'0 3 —
g g —-
g H
2 K]
2 E
000°0S HO - g NOILO3S <
3 23 & 28 g8 & 8 8 8 B~
3 ® 3 e Sk 23 3 @ 3 g 883 13s440
= & 8 = 88 N8 8 8 8 8 888
S B2 N oy v o o ® g soo ~| 3OV4dNS ONILSIX3
8 & 3 & 53 58 g 8 ? 2 328 8
= 5 B = o5 TS = = = = Sen =
8 8 R 2 88 RR R R R R 8N 3oV44NS NOISAa
S [ 2 Ja 3 3 &g
g B8 3 ik g g g
0'TZTANNLVYA
——
—~
—
—
—
T TweseraEamimvaacotut
= TIVM ONINIVLIY HOIH wg'o =1 _| Por
c — —~
g ~—
2 o
% ——
< @ — =
g
z
<
g
2
000°00T HO - D NOILO3S
33 8 g 8 8 8 88 8 8 = 5 o
o3 g g 5 3 2 3% © 3 @ 3 g JOVNIVHO
28 8 8 2 8 2 88 ® 8 g g8 8
g8 8 8 5 8 & 8% 5 8 £ 8 8 8
88 § 8 5 B g OBR B B § 88 8
ESY 2 £ ® £ 5 Wiy S @ kY 2 @ & 30V4dNS ONILSIX3
&8 2 & g 8 g 88 & & & S 8 g
&R 8 < e 8 8 RY 8 & 2 d & 3
S 5 3 5 5 5 5 B S
g g £ &5 s @ 2 3B 137371 NoIs3a
g B 2 8 2 3 8 g
L , , B3 =3 -3 $ B8 <
22T1d WNLvad
~
— ~
- <~
e e BT — =
- v8'SZT TIATT Y HA00T U T =
e ~
= T~
—— ~
—
[ ~
TIVAM ONINIVLIY HOIH Wg'0 —

A¥VANNOS

383534 avod




Nd 0071 0202/6/1 242P Jo1d dmig WL Aq parold

b Ll PUBI4UAY ¢ B ] uo14e30] 2114 O Bwey ynpke) BMp'gY-MW-500LL Bwe BNy
[—— T UBIS3Q UBqIN | BUHSaUIBUS HOUSUEIL PUE OWjell [P Ganoudav | 140530 | awa Norsas |on
P17 i uawaBeue puE UBISSQ UeaiN © S71VL3a ® SNOILO3S ONOT IDVNIVIA aeq | | Buuesuibuz i | wawdojenaq pue | wawabeuen wafoid fenoiddy Joj panss| oy W | eoe Jenosdy o) panssi|
VT T OAOOTTHOOST NISYE NOILYAYV.13Y p— 6V2€ 'DIA *AINQUNS 199115 SUBAT 1T ‘T [9A87 T 99O “ON Jay0 Aueduwon ioem 9v 0| steoat Squaww0d M Yy 20l ot pepuauy | g
02 0T S 0 TV ® a[eos 1+ 1XE: + :3uoL
AHVd ANVILNId ponoiddy G6E9 TL66 £ T u%mwmmmhmmmmmamw og hm 90-MIN-900TT EM B Sjuauo) Ubisag Auatu3| 3
Lo o onweus Z NOLLO3S ‘NIvad INVT SNOSYIN P11 fid UaWaBBUEH pUe UBISSQ UBGI a1 7s | saz P es0di0au] suoisINGd (6107 J2QUANON) ioday uBisaq Ruabu3| g
DPzaoyo'v
TIONNOD FHIHS T008YHOONW ON 424 Wan
popauD
:UOISIAD,
a_ wesned | NOJLVHOdHOD H3LYM ININOETIN Juswabeuew pue
mr == ubisaqueqin oo
90/20/70S8 ‘ON buimeiq paubisaq - @0uaiajey Aemjai
e
, N
LV @ 071 2183
[EL ‘4D BIP 00ST 0§ |[EMPEDH JeIWiS JO SaWinH piepueis| - 000'52T 00LTZT | 00T - - 261061285 | Tv0BLSELL TIVMQV3H 18
€27/8/1522°OM0 "GLS "MW Jod se |13 31 Jim (payauneyUn) 807/8/T52L ON BMa Pis MW 2d sv| 0007 000921 000721 | 00ST 001z 00Tz | vbzeT6L78S | pOGSESEZZ | Lid NOLLONAI [z
dJ¥ 90051 NOILI3S TWIIdAL Zl Lbit {papuevond snfe/ ¥
I = | ozzoet | sts
3 201d Bunsixa Jano 1id 19NSU0D pue |[empua anoway|  00E T 005'TZT 00z0zT | 006 | 0zz0ZT | 006 00zT 00ZT | ZIS68LZ8S | 6LEDGSELT PE) v
3 €20/8/1522°9MA"0LS "MW 42d S |18 ad1d Yum (PaLPuneyun) B0Y/8/TSTL ON ‘BMa PIS MW J2d sv| 5260 o0 zzt 00TUTZl | 006 | ozvter | 006 0501 0S0T | ZIO'ST6L28S | 69'18SEZZ | Lid NOLLONAI [
, o | 61/8/1522 BMa P15 MIN 12d 5€ 7 3JAL 31D 31 M dDY BIP 006 10} I[EMPESH JEJIWIS JO SaLINH PJEPUEIS 000221 | 006 - - 096164285 | TvL9ESELT TIVMAV3H &Y
- SHYVINIY| H1d3d | Td 1NO13S |AFTANI| VI |AJTANI| VId N31 am
7 8 7 1id 1311n0 13INI TVNYILNI ONIHLYON | OSNILSVI 3dAL dweN
s
| | 3INA3HIS Lid
ﬁ 3598 NIHLHY3 01105 ﬁ
| |
7 \\, 7 00LLA 60S:LH 21235 G0LLA 00SLH 31835
| LNIWHNYEH3 AVT) G310VH0> | g INIT @00SL NOILI3S TVNIGNLIONOT V ANIT @006 NOILI3S TYNIANLIONOT
7 7 e (581'5%) (601°72) Yo TyIEsy|
d24 #0051 ONISVINI o = s 2 =
| J1FYINDY SSYW- | 5 2 2 2 S DVNIVHD
4V 1100 ¥3LTH LdAAIINI | 3did 031305 [ d¥1701 431714 Ld3DHILNI 7 m 5 % S T3A37 3IV44NS ONILSIX3
, [1%4 Q3LNIOF ONIY H388NY 44 #005L w007 , I & 2 2
7 7 g g g g S 513031 32VNS QIHSINIA
| | E g5 g 52 SE 13A37 LEIANI
7 7 BE s SIS B2 S 3NITIOVHD JINVHOAH
INTIVAINDI HS 3N 4D ZE 3 HES HE k3
| S¥13 0020 SHVd ZIN |
7 7 2 e z gz 2|z LY3ANI 0L H1430
| | 00l 00l WNLva
= = Lo — 15y ALy U 30van
=
7 B 7 f~——  eo0st —— (W) 3215 3id
ki
| M 2 | [ 088 ——= 3 i (S/W) ALDOT3A 30vHD LV
7 BN 7 5557 (S/€U) ALDVAYI
>
I = I
N , S7VL30 404 H
~N_ NOLLJIS TvJIdAL OL ¥3434 M
03SVINI 3LIAINDT 300SL p— m W
(Q3D¥1d ATIVHLNIY) HS3W 1675 39 0L Em/ " Ak o :zmwmuau_guﬂwfmwwwﬁmwowm ST¥130 04 H -
330 U0, 40 WAWIXYH ¥ 40 H : B
H 4 %04 038 LN N3 WY3HLSdN NO NOILY3S TJIdAL D1 3434 2
Ly Emum = 08 036 1NN ON3 HY3ULSdN NO 2 2 9301A08d 38 01 ¥¥7107 440 103 035YINT 3LTUINDI 2006 H -
TNy N = 0301A08d 38 0L ¥Y1103 440 1) = N 313IN0I 30IM BOZ0 WWINIW
E JL3HINDD J0IM WOZ'0 WAWINIW = Va N _
d39 3006 NOILJ3S TVIIdAL : / 3 \ _
s —
0007zL W 35VE .1 000ZZL 14 3SvE Idild ONILSIX ¥IAD Lid
$3did 40 " > - LONYLSNOD ANV TIVMONI 3ADW3Y
L6333 01 STIA WAL 081 7A S oo o 1 I i - erTEE P
/ L6'€2L°Td 13ATT 3IVHOLS AVIA 2 S -
3 = IS >y L3N
=S 2572118 T3AT1 30VH0LS UV3A e SIE/8/15ZL 'ON OMO 9LS MW DL
3 9992174 AT BYH0LS BVIA Of ———————————— ¢ 40 9406 1InS DL 31ALS #3003 119 G3L749 HLIM
€252 TH AT OVHDIS WYX 07— NI GIA3Y X008 A3 61E/8/L5ZL ON M3 M 11d NOLLINAP 0501 X 0501
€957 T TIATVIOVHDIS VIR 06— — 104V Q3dvHs 380 ¥3d 5 2 3dAL 3110 Iald
S3did QLIS \ 78'S2'TH TIAT1 DYHOLS BYIX 00 JALVIONI 21X DXz b HLIM T13) JT0NIS TT7MY I
Q3LNIOT ONIY 4398nY I @006
€L 30VHD 'SIZIS 308 A
awAnes e ONISSOY) 0v08 H0NYId 8343 3LNHD X008
HSIW 40 SY1) 002 © S¥Yd 2N Lid 304VHOSI0 030V1S
d24 #006 INISYINI
ALIHINGI SSYW
58S S7E 0£6 0021 78521 001 Z00LL/LSZL
ARl T oL 00401 €550 05 9M0 0LS MW ¥3d SY
L1z S67 s (4L (34343 0z INIWINYEWI T4HLHYI
L SLT (133 0589 88971 0L
6E0 91z S8 0LYS 59 S 03NDZ 39 01 INIWHINVEWI
000 S61 561 00SE \BEZL Z
000 LSl LSl 081z 0E€zL 3
000 000 00'0 0 00221 aseg <8 ‘8 v o v
(s/gw) 3Bs2y>siq 3dig 005k (s/gw) 3Bueydsig 2dig 006 (s/7gw) 3Bseysig eyo) (Ew) 3624045 (GHY) TSM e3d (483 4) 4u3A3
MO141N0 94




d L0721 0202/6/1 342P 4o1d Mg WL Aq parod

Q3LNY1d ONY
05 d0L H1d30 Lwoo7

T b,

e

Sd315 N3IML3E 4330
w0z SIYA 3d0TS

NI GIAN X008 AN
3D4¥1Q3dVHS 3an)
INLYOIONI ZUXTIXTL

NI GIA X008 AN
30471 03dVHS 38ND
JALVONI 21X 1XZL

)08 LOHS HLIM 0371714 38 0TN0HS
9INIHI¥38 %104 ONY A0L¥dISSIO
ADYINI IHL NI SQIDA TV

=l

b Ll PUBI4UAY ¢ B ] uo14e30] 2114 O Bwey 4noke) BMp'LQ-MW-500LL Bwe BNl
95T v 525 29 NEY 0z anNe ubisaq ueqin | buneaulbul yodsuel L pue u_.ﬂm_h [T — QaACHddv | 1davs3a ave NOISIAZY | ON
P11 Aid WawaBeue pue uBISaq UEGIN © STIVL3A ® SNOILO3S TVHYINIO aeal ! ] a puel | 1al0id jenolddy 1oy panss| oy W | weoe FryTTE T ——
«H«Hm_ 00T:T NISYE NOILVAdV.L13d — 6¥2€ ‘DIA ‘Ainquns 19aS SueA3 ¢TT ‘T [9A7 ‘T 90O “ON 180 AuedwioD 1arem v W SUE0 0L SUBLWOI "My Y4iM Bu1) Ll pRPUBWY | g
v © a[os MHVd ANVILNId 66€9 TL66 € T9+ Xed | 00E9 T/66 € T9+ :dUoUd Fisog kasb
- ) ponoiddy 62t Inquns T8¢ Xo8 Od J0-MIN-900TT 9V $) i 155“& :m,ma ,5,5 B
L0 1 oNwaus 2 NOILD3S ‘NIVHA INVTSNOSVYIA P fid JuswiaBeuey pue ubisaq uedin a1 7s | siaz pa42u0du02u suoisiAzd (6107 J2qUaNoN) uoday uBisaq Ruabu3| g
DPzaoyo'v
TIDNNOD FHIHS TOOBVHOOW ON 424 Wan
. PaX0RD
1UOISIA®;
a_ oY | NO|vHOdMOD H3LYM ININOETIN Juswabeuew pue
i =z ublsaqueqan oo
L0/20/%0G8 ‘0N Buimeiq poubisaq ] oot e
Q35YIN3 JLIONOY Q3DH0INIZY 38 0L _ B YN A= = s = .
TIVM HLEV3I HONDHHL MHOM3Idid 11V g Mg > o ¢ e
LV O 521 325 s, e
a-gNoiLI3s 000'22L 13A31 LUIANI i
42 6005 y
- o 43118 1IVM s
STV130 431713y N ] 3LIYINDD IHL ANV SIINLINYLS O
MO14 Z9 Lid 3I09vHISId T . IOYNIVYO NIIMLIG T¥3S ILINOLNIE \Vy B
ONV 39VHO0LS NISVE “NGIE/B/ISTL IMND 01S MA ¥3d SY
~Z AL 310 3did HLIM Idid
404 TIVMOY3H J0IN0Yd
43L1vE 1YM
3JLIYINDI IHL ANV STUNLINYLS
J0VNIVYO N3IMLIE T¥3S JLINOINIE
3179 3dd
R 85z T
. . SYIA0J 0IONH ONY 03X
00'92171 31INDY 40 do L~ JT700 3did | JAAL M 1092 T IN3W3IAVd OV O0d
v 0 2L s MOIHL Wwo0) 3LIHINDI NI £/2
o T 030038W3 WWSZ 40 3215 X0
f ¥3N0) 31801 4004 031ONY V-V NOILI3S 03003343 utst b 3713
g p— ONIINORY 1308
£27/8/1SILON
940 1S MW ¥3d SV SHIA0D
QIINIH L AL TIHD 3dld
YILYM INEN0ETIW
@ soost | EHE = = v @0zt oS
M3IA NV Id
(N |z
\&/ |= ‘A - =
BLE/8/ISILDN
WO ez aes 940 LS MW 43d SV :
I —
M3IA NVId 43IA0J Q314
L 3dAL 711D 3did [
¥ILYM INEN0ETIH
. ] =
0sk L[4 sk f ﬁ
P29
00l1L 21835 m\wfy A¥VONNOS A LH3d0Hd HLIM 3NI | g
ik L 57 % TIVASNINI G3A X008 A 194V 1 .
d-aNolLy3s umM\ Q3dVHS 38N] IAILYIIGN ZIXZUXTL 1
B
o=aiatH ARt #0051 -
Ww09=X VWA WWOOE=0SA 111 =K~
08 030V4D ¥VINONY H1d30 Wwaog ~ -
T o—
@001
LTILNO 2 $005) = i
9 |
i 00
[ E— = el
z Y3WYYE ALIAVS 3dVHS 3810 JALLYIIONI Z1XZ1XT'L = 5
B XSONCSOICST st Yoo
E] L 151 31e3s W03=X VK0 U00E=050 jm\m\% ¥
I NQOITIS Y30Y 030VYD HVINDNY H1d3a wwpog Lo |
J-JNOILI3S LHIANLTINNYHD  \ T 5510 ADHANG 008 2 |
3DVYNIVYO 3A08Y LWPOS ATIVIILAIA |
IVIHILYW AVTD i
LS NN 1 ONILX3 0L ONIHIV3E X004 |
< |
Wwp9=X¥Wa H3NIT3TLX3L039 .vauhf(b\».s g v |
= ) =
o Gt oM 01 M 334 5
$YINONY HLd30 Wgog S 009 2 ; |
= Ul 2 Pl [ INIWYINYEW3 TI4H LYY 3
s} 2 ,,, (3NOZ 39 01 INIWMNVEWI
e







URBAN DESIGN & MANAGEMENT
PENTLAND RETARDING BASIN

DISCLAIMER

This report has been prepared on behalf of and for the exclusive use of URBAN DESIGN &
MANAGEMENT and is subject to and issued in accordance with  URBAN DESIGN &
MANAGEMENT instruction to Engeny Water Management (Engeny). The content of this report
was based on previous information and studies supplied by URBAN DESIGN & MANAGEMENT

Engeny accepts no liability or responsibility whatsoever for it in respect of any use of or reliance
upon this report by any third party. Copying this report without the permission of URBAN DESIGN
& MANAGEMENT or Engeny is not permitted.

JOB NO. AND PROJECT NAME: V1125 002 Pentland Retarding Basin
DOC PATH FILE: V:\Projects\V1125 Urban Design and Management\V1125 001 Pentland Park RB Design

Review\07 Deliverables\Documents\Report\ Engeny Pentland Retarding Basin - Hydraulic Design Report Rev 1

REV DESCRIPTION AUTHOR REVIEWER APPROVED BY DATE
Rev 0  Client Issue Nick Andrewes Glenn Ottrey Andrew Prout 18/12/2015
Rev 1l  Client Issue Nick Andrewes Paul Clemson Paul Clemson 18/11/2019
Signatures W j -/‘: G 55
Job No. V1125_002 Page i

Rev 0:18/11/2019



URBAN DESIGN & MANAGEMENT
PENTLAND RETARDING BASIN

CONTENTS

1. INTRODUGCTION ...ttt ettt e e ettt e e e e e e et e e e e e e e e e e e e nnaeeeees 1
1.1 B L ES T (=] 0 1o AP P P 1
1.2 D2 | = PSP UPPPUTRUPPIN 1
2. LOCATION & BACKGROUND........uiiiiiiiiieeaiaitiie ettt 2
2.1 1o Tox 1o o 2
2.2 DESIGN INTENT .. 1
2.3 DESION ODJECHVES ... . e e e e e 1
3. CATCHMENT DETAILS ..ottt ettt ettt e e e e e e e e e e eeeeeeees 2
3.1 3104 ] 1T o USRS 2
4 HYDROLOGY ... s 3
4.1 Modelling MEthOAOIOGY .....coiiiieieeee e 3
4.2 0 3
5. HYDRAULICS. ... s 4
5.1 Modelling Methodology .........coooiiiiiiiii 4
6. RETARDING BASIN DESIGN ....coiiiiiieee e 5
6.1 PhysiCal DELallS .......coooiiiiiiiie e 5
6.2 [ oTo T B o= T 0] g g F= T Lo = RPN 7
6.3 RISK ASSESSIMENT ... 9
6.5 DeSign REQUITEMENTS ... ..o 10
7. QUALIFICATIONS ..ottt e e e e e e e e et eeeaeeas 11
8. REFERENGCES ... 12
Appendices

APPENDIX A: PENTLAND PARK RETARDING BASIN DAM BREAK ASSESSMENT

Job No. V1125 002 Page ii
Rev 0:18/11/2019



URBAN DESIGN & MANAGEMENT
PENTLAND RETARDING BASIN

List of Tables

Table 4.1 Existing conditions flows “Upstream of Dickson St”............cccccii, 3
Table 6.1 Retarding basin physical details..............oooiiiiii 5
Table 6.2 Retarding basin normal outlet configuration..............cccoovvviiiiiiie e, 6
Table 6.3 Retarding basin spillway configuration ..............ccccooiiiiiii 6
Table 6.4 Pentland Park retarding basin hydraulic performance..............cccccccccciinn. 7
Table 6.5 Pentland park retarding basin SENSItIVILY ............coeiiiiiiiiiiiei e, 8
Table 6.6 ANCOLD dam break risk assessment summary of OUtCOMES..............cceeeeeereeennn. 9
Table 6.7 Retarding basin design reqUIremMEeNtS............ouuvviiiiiiiiiiiiie, 10

List of Figures

Figure 2.1 Pentland Park Development (UDM).........oouuuuiiiiiriiiieiiiee e 3
Figure 3.1 RORB subcatchments, reaches and NOdes ...........cccceiieiiiiii i, 2
Figure 6.1 100 year ARI floOd dePth ..........uuuiuiiiiiiiiiiiiiiiiiiiiiiiieiieieeee e ee e e e 8
Job No. V1125_002 Page iii

Rev 0:18/11/2019



URBAN DESIGN & MANAGEMENT
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1. INTRODUCTION

1.1 This report

The purpose of this report is to present the functional design parameters for the retarding
basin proposed for construction as part of the Pentland Park residential development in
Bacchus Marsh.

Engeny Water Management (Engeny) has been engaged by Urban Design and
Management (UDM) to review and revise (as required) the existing functional design
plans for the retarding basin (drawing set 11006-MW). This revision of the report
describes the design that was revised following changes to the retarding basin storage
profile made by UDM. All the information presented in this report represents the revised
retarding basin design.

The Pentland Park retarding basin is located on the Masons Lane Drain and forms part of
the Masons Lane Drain Development Services Scheme (DSS)

1.2 Data

The following reports, plans and models were supplied by UDM and used to inform the
design review:

®  functional design drawings (Issued For Approval) - 11006-MW PLANS (UDM, 2015).
The drawings were provided to Engeny by UDM on the 215 of October 2019.

" site plan (UDM)
®  Masons Lane Drain Development Services Scheme Report (PB, 2009)

B Masons Lane DSS RORB models

» Masons Catchment model_developed_design.catg

» Masons Catchment model_developed_existing RBs.catg
» Masons Catchment model_existing.catg

» Masons Catchment model_rural.catg.

Job No. V1125 002 Page 1
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2. LOCATION & BACKGROUND

2.1 Location

The Pentland Park retarding basin is located within the Pentland Park development in
Bacchus Marsh (Melway map 333 G4).

The Pentland Park development is situated between Hallets Way and Dicksons Street and
contains 5 development stages totalling an area of approximately 15 hectares, which
includes:

® |ow density residential housing (8 ha)

" medium density residential housing (1.3 ha)

® roads (3 ha)

®  reserves (2.7 ha).

The development layout is shown in Figure 2.1.

Job No. V1125 002 Page 2
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2.2 Design Intent

The intent of the Pentland Park retarding basin is to mitigate increases in peak stormwater
flows that result from residential development in the upstream Masons Drain DSS
catchment area. The basin forms part of a mitigation strategy for the DSS that includes a
number of other retarding basins located upstream.

2.3 Design Objectives
The basin has the following design objectives:

1. Achieve a maximum outflow that is less than or equal to the maximum pre-developed
conditions flow for the 5 year ARI and 100 year ARI events. This objective was set
based on discussion with Melbourne Water.

2. Achieve the design requirements of the Guidelines for the Design and Assessment of
Flood Retarding Basins (MWC, 2010).

3. Conform with dam safety requirements as per the Australian National Committee on
Large Dams (ANCOLD) guidelines.

Job No. V1125 002 Page 1
Rev 0:18/11/2019
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3. CATCHMENT DETAILS

3.1 Description

The total Masons Lane Drain catchment area is reported as 269 hectares in the DSS
report (PB, 2009). The catchment area discharging to the retarding basin is approximately
150 hectares, which includes the 15 hectare Pentland Park development.

The catchment area discharging to the retarding basin is shown in Figure 3.1, which is an
excerpt from figure 3-1 of the DSS report. The figure shows the RORB subcatchments,
reaches and nodes for the catchment area upstream of the Pentland Park retarding basin,
which is located adjacent to the label “J4".

Figure 3.1 RORB subcatchments, reaches and nodes
(Source: Masons Lane Drain DSS report, PB 2009)

Job No. V1125 002 Page 2
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4. HYDROLOGY

4.1 Modelling methodology
Hydrological modelling in RORB was used to determine pre-developed, developed and
mitigated developed conditions catchment flows. The RORB models developed for the
Masons Lane Drain DSS were adopted as a basis for the retarding basin design
investigations.
The Pentland Park retarding basin outlet configuration was sized using RORB. The
retarding basin was represented in the RORB model with a storage versus discharge
relationship developed using an 1D EPA SWMM model and a stage versus storage
relationship of the proposed retarding basin design (as per the retarding basin profile
provided by UDM).

4.2 Flows
Flow estimates on the Masons Lane Drain and upstream tributaries were undertaken for
existing conditions and developed conditions for the Masons Lane Drain DSS (PB, 2009).
Table 4.1 presents the existing and developed conditions flow estimates from the DSS
report for the location reported as, “Upstream of Dickson St”. This location was
understood to be the “Masons Lane Drain Inlet” print out location defined in the RORB
model.
Table 4.1 Existing conditions flows “Upstream of Dickson St”
(Source: Masons Lane Drain DSS report, PB 2009)

Event (ARI) Scenario
Pre-developed Flow (m3/s) | Developed Flow (m3/s) | Developed Mitigated Flow (m3/s)

1 1.40 2.15 1.57
2 1.96 2.69 1.95
5 2.87 5158 2.85
10 3.80 7.34 3.99
20 5.45 9.61 5.42
50 8.05 12,51 7.70
100 9.79 15.56 9.30

Job No. V1125 002 Page 3
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5.1

HYDRAULICS

Modelling methodology

The Masons Lane Drain DSS RORB model and a 1D EPA SWMM model were used as
the basis for defining the retarding basin outlet configuration. Scour protection design, the
ANCOLD consequence of failure assessment and verification of the retarding basin
performance was undertaken using a 1D/2D TUFLOW model.

The TUFLOW model was developed based on earlier modelling work undertaken by
Engeny in this catchment for Melbourne Water. The original model was part of the Lower
Lerderderg catchments flood modelling package of works. The model was trimmed down
and updated for use in the ANCOLD assessment.

The dam failure was simulated assuming that it was triggered by an overtopping of the
dam wall due to partially blocked culverts. This scenario was run through all standard
durations between 10 minute and 12 hour to determine the peak inundation extent. It was
assumed that the embankment wall failed to the existing natural ground surface level.
The failure was assumed to occur relatively quickly over a 15 minute period with a total
opening width of 8 m. The width and failure times are consistent with the USACE and
FERC methods of estimating failure. The consequence of failure assessment was not
updated for Revision 1 of this report as it was considered that the changes made to the
retarding basin design would not result in a change to the consequence category.

Job No. V1125_002 Page 4
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6. RETARDING BASIN DESIGN

6.1 Physical Details

Table 6.1 presents the physical details of the Pentland Park retarding basin. The
information presented in Table 6.1 and subsequent tables presented in this section are
intended to address the information requested in Appendix A of Melbourne Water’s flood

retarding basin design and assessment guidelines.

Table 6.1 Retarding basin physical details

Retarding Basin Dimension Value

Maximum Length 215m
Maximum Width 70m
Maximum Embankment Crest Height 40m
Maximum Embankment Crest Height above NSL 2.7m
Embankment Crest Level 126.6 m AHD
Top Water Level to Spillway Crest 126.0 m AHD
Capacity to Spillway Crest 13,180 m3
Capacity to Spillway Crest above NSL 7,280 m3
Capacity to Embankment Crest Level 18,330 m?
Capacity to Embankment Crest Level above NSL 11,930 m3
Water Surface Area at Spillway Level 7260 m?

Job No. V1125_002

Page 5
Rev 0:18/11/2019
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Table 6.2 presents key parameters that describe the retarding basin normal outlet

configuration.

Table 6.2 Retarding basin normal outlet configuration

Value

Normal Outlet Comment

Type Staged pipe outlets with flow control 1 no. low flow 900 mm RCP
inlet 1 no. high flow 1500 mm RCP with
staged inlet control
Invert Level 1 no. 900 mm RCP @ 122.0 m AHD

1 no. 1500 mm RCP @ 122.0 m
AHD with grated inlet pit @ 124.35 m
AHD and angled roof grate between

125.80 - 126.00 m AHD.

Low Flow Capacity

Up to the 10 year ARI event before
the high flow outlet engages

Embankment Crest Level (without
spillway)

Discharge with water at Spillway 10.65 m3/s
Crest
Discharge with water at 11.55 m?¥/s

Table 6.3 presents key parameters describing the retarding basin spillway configuration.

Table 6.3 Retarding basin spillway configuration

Comment

Spillway Value
Type Road to act as weir spillway for flow
above the 100 year ARI.
Crest Level 126.0 m AHD
Crest Length 64 m @ 126.6 m AHD
Spillway capacity with water at 32.05 m3/s (Total capacity of pipe and weir at

Embankment Crest Level

44.75 mé/s)

Job No. V1125_002

Page 6
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6.2 Flood Performance

Flood performance of the retarding basin was assessed using the RORB hydrologic
model. Table 6.4 presents the hydraulic performance of the retarding basin for the range
of events between the 1 and 100 year ARI. Inflows are presented for the critical duration
for the retarding basin level and outflow.

Table 6.4 Pentland Park retarding basin hydraulic performance

Event (ARI) Scenario

RB Inflow (m?3/s) RB Outflow Peak WSL Volume (m3) Critical Duration
(m AHD)
1 2.15 157 123.30 2180 %h
2 2.94 1.95 123.91 3500 %h
5 5.19 2.85 124.52 5410 2h
10 6.48 3.99 124.88 6850 oh
20 8.28 5.42 125.23 8420 2h
50 11.07 7.70 125.63 10700 2h
100 14.05 9.30 125.84 12100 2h

The flood extent for the 100 year ARI event modelled in TUFLOW is presented in Figure
6.1.

Job No. V1125 002 Page 7
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Figure 6.1 100 year ARI flood depth

Additional sensitivity analysis using the RORB model was undertaken to determine the
sensitivity of the retarding basin to blockage. Table 6.5 presents the hydraulic
performance of the retarding basin for unblocked (0% blockage), 50 % and 90 % blockage
of the 1 no. 1500 mm RCP and 1 no. 900 mm RCP normal outlets.

Table 6.5 Pentland park retarding basin sensitivity

Performance

Comment

Blockage Outlet Blockage

Value
Average Recurrence Interval (ARI) 100 year ARI Spillway not engaged.
Assuming 0% Normal Outlet
Blockage
ARI Assuming 50% Normal Outlet 20 year ARI Spillway engagement occurs at an event
Blockage between the 20 year ARI and 50 year ARI.
50 % blockage assumed for all pipe outlets
ARI Assuming 90% Normal Outlet 1year ARI Spillway engagement for the 1 year ARI

event (30 hour duration)

90 % blockage assumed for all pipe outlets

Job No. V1125_002
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Based on the above results, additional pit outfall capacity to the 1500 mm pipe was
provided to reduce the occurrence of overtopping due to partial blockage. The pit outfall
was also designed with a vertical face and sloping roof to reduce susceptibility of the
structure to blockage.

6.3 Risk Assessment

An ANCOLD dam break risk assessment was undertaken by Engeny and is presented in
Appendix A. The consequence of failure assessment was not updated for Revision 1 of
this report as it was considered that the changes made to the retarding basin design
would not result in a change to the consequence category.

Table 6.6 presents a summary of the ANCOLD risk assessment findings.

Table 6.6 ANCOLD dam break risk assessment summary of outcomes

Spillway Value

Dam Break Analysis Type Intermediate Assessment with
Downstream Assessment Distance 800 m (landuse past this point is farmland)
Total Population at Risk 85
Severity of Damage and Loss Medium
ANCOLD “fallback” required spillway ARI 10,000 year ARI
ANCOLD Hazard Category High C
Job No. V1125 002 Page 9
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6.5 Design Requirements

Table 6.7 presents a summary of the retarding basin design requirements.

Table 6.7 Retarding basin design requirements

Spillway Value

Embankment Type

Zoned compacted clay core with chimney intercept filter.

Soil test results

To be confirmed at detailed design

Compaction requirements

To be confirmed at detailed design

Embankment stability information

To be confirmed at detailed design

Embankment design characteristics

Energy dissipation drop structures on the downstream
embankment to cater for the 1 in 10,000 year ARI flow.

Sacrificial grass overlaying rock armouring to provide
visual amenity. Grass and top soil may require
replacement following an overtopping event (>100 year
ARI).

Job No. V1125_002
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7. QUALIFICATIONS

a. In preparing this document, including all relevant calculation and modelling, Engeny
Water Management (Engeny) has exercised the degree of skill, care and diligence
normally exercised by members of the engineering profession and has acted in
accordance with accepted practices of engineering principles.

b. Engeny has used reasonable endeavours to inform itself of the parameters and
requirements of the project and has taken reasonable steps to ensure that the works
and document is as accurate and comprehensive as possible given the information
upon which it has been based including information that may have been provided or
obtained by any third party or external sources which has not been independently
verified.

c. Engeny reserves the right to review and amend any aspect of the works performed
including any opinions and recommendations from the works included or referred to in
the works if:

() Additional sources of information not presently available (for whatever reason)
are provided or become known to Engeny; or

(i) Engeny considers it prudent to revise any aspect of the works in light of any
information which becomes known to it after the date of submission.

d. Engeny does not give any warranty nor accept any liability in relation to the
completeness or accuracy of the works, which may be inherently reliant upon the
completeness and accuracy of the input data and the agreed scope of works. All
limitations of liability shall apply for the benefit of the employees, agents and
representatives of Engeny to the same extent that they apply for the benefit of
Engeny.

e. This document is for the use of the party to whom it is addressed and for no other
persons. No responsibility is accepted to any third party for the whole or part of the
contents of this report.

f. If any claim or demand is made by any person against Engeny on the basis of
detriment sustained or alleged to have been sustained as a result of reliance upon the
report or information therein, Engeny will rely upon this provision as a defence to any
such claim or demand.

g. This report does not provide legal advice.

Job No. V1125 002 Page 11
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URBAN DESIGN & MANAGEMENT
PENTLAND RETARDING BASIN

1. INTRODUCTION
Engeny Water Management (Engeny) has been engaged by Urban Design and
Management (UDM) to complete an Australian National Committee on Large Dams
(ANCOLD) assessment of the consequence of dam failure and hazard category of the
retarding basin proposed for the Pentland Park Development in Bacchus Marsh.
The basis for the ANCOLD assessment was the functional retarding basin design
drawings prepared by UDM (drawing set: 11006-MW Rev B) with updates to the outlet
configuration provided by Engeny (Engeny, 2015). The retarding basin is to have a 4.0 m
embankment wall that will be constructed across the Masons Lane Drain. A road located
on the top of the embankment will provide traffic access to development areas located on
the south side of the drain. The embankment has a low flow and high flow outlet and is
proposed to be constructed as a zoned earth fill embankment.
This assessment was completed according to the ANCOLD Guidelines on Consequence
Categories for Dams (2012) (the Guidelines).
This report details the assessment process and findings.
1.1 Background Information
The retarding basin is located at the eastern (downstream) edge of the approximately 15
hectare Pentland Park development. The basin has been designed to mitigate the
increase in peak flows to pre-developed conditions that will be derived from all future
development located within the total upstream catchment area of 269 hectares. The
retarding basin is located on-line to the Masons Lane Drain, a Melbourne Water asset that
discharges to the Lerderderg River which is situated approximately 1.6 km east of the
basin.
The retarding basin outlet configuration and other design parameters presented in Table
1.1 and Table 1.2.
Table 1.1 Retarding basin physical details
Maximum Length 215m
Maximum Width 70m
Maximum Embankment Crest Height 40m
Maximum Embankment Crest Height above NSL 2.7 m
Embankment Crest Level 126.6 m AHD
Job No. V1125_001 Page 1

Rev 0 : 18/12/2015
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Top Water Level to Spillway Crest 126.0 m AHD
Capacity to Spillway Crest 16,600 m3

Capacity to Spillway Crest above NSL 10,700 m3

Capacity to Embankment Crest Level 22,000 m3

Capacity to Embankment Crest Level above NSL 15,600 m3

Water Surface Area at Spillway Level 8560 m?2

Table 1.2 Retarding basin normal outlet configuration
Normal Outlet Value Comment

Type Staged pipe outlets with flow control | 1 no. low flow 900 mm RCP
inlet 1 no. high flow 1500 mm RCP with
staged inlet control
Invert Level 1 no. 900 mm RCP @ 122.0 m AHD

1 no. 1500 mm RCP @ 123.34 m
AHD with grated inlet pit @ 125.05 m
AHD

Low Flow Capacity

Up to the 10 year ARI event before
the high flow outlet engages

Embankment Crest Level (without
spillway)

Discharge with water at Spillway | 8.4 m3/s
Crest
Discharge with water at | 10.3m3/s

Job No. V1125_001
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URBAN DESIGN & MANAGEMENT
PENTLAND RETARDING BASIN

2. SCOPE OF WORK

Engeny have completed an intermediate ANCOLD assessment of the proposed retarding
basin Masons Lane Drain Retarding Basin as defined by the ANCOLD guidelines.

The following was undertaken to complete the assessment of the retarding basin:
= collected information relating to the retarding basin and surrounding area

= developed existing conditions and dam break flood model using Tuflow modelling
package

®  based on the above, assessed the consequences of a failure of the dam
® determined the flood hazard categories for the dam

=  determined the required flood capacity to satisfy the fall back criteria defined in the
ANCOLD Guidelines on Selection of Acceptable Flood Capacity for Dams (2000).

Job No. V1125_001 Page 3
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3. SITE DESCRIPTION

The Masons Lane Retarding Basin is located adjacent to Masons Lane in Bacchus Marsh,
just upstream of Dickson Street. Figure 3.1 shows the location of the retarding basin with
respect to the surrounding roads and houses. The catchment inflows occur at the western
end of the retarding basin, with the outflows occurring to the east.

Figure 3.1 Locality Map

Directly east and downstream of the retarding basin is Dickson Street and a number of
residential properties. There is also a small retarding basin located adjacent to Dickson
Street, near the intersection with Gisborne Road, however it is sized only for small rainfall
events.

The catchment upstream of the retarding basin consists of predominantly developed land,
mostly at standard residential levels (block size ~600 m?) although there is some lower
density development on the hills.

Job No. V1125_001 Page 4
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4.1

CONSEQUENCE ASSESSMENT

To determine the hazard category of the retarding basin, an assessment of the
consequences of failure was completed. Based on preliminary design information
provided of the basin, topographic information, downstream information, and
services/business abutting the lake, it was decided that an ‘Intermediate Assessment’
described in the Guidelines would be appropriate for assessing consequences of a failure
at the lake. An intermediate assessment was used as it provides a higher level of detail
than an initial assessment. This higher level of detail was deemed necessary as there are
a number of properties downstream of the basin which could potentially be impacted.

The Intermediate Assessment to determine the consequences of failure involved:
® estimating the inundation area using TUFLOW

= estimating damages/losses

= estimating the persons at risk

= considering itinerant population and weighted time of exposure.

Estimating Inundation Area

TUFLOW modelling was undertaken to determine the extent of inundation expected in the
event of the retarding basin wall failing. According to the Guidelines any dwellings
(whether these are occupied or unoccupied) as well as any infrastructure such as bridges,
roads, railway lines, power lines should be considered in the assessment.

Figure 4.1 shows the modelled effect of the floodwaters resulting from a retarding basin
wall failure. The blue extent represents any area considered as hazardous flooding,
where the total depth of flooding is greater than 0.35 m, the velocity is above 1.5 m/s or
the depth velocity product is above 0.35 m?/s.

The depth threshold for hazardous flooding was adopted based on the ANCOLD
guidelines recommendation as the depth relevant to estimating the Persons At Risk
(PAR). The velocity and flood hazard (velocity depth) thresholds were defined using
Melbourne Water’s risk of hazardous flooding criteria for safe development on floodplains.
The red outlines highlight the private properties which are at risk of hazardous flooding.
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Figure 4.1 Estimated Area of Inundation

4.2 Potential Damage and Losses

The Guidelines group the potential damages and losses into like consequences —
estimated costs, service and business, social and natural environment. The level of
severity of each of these damages and losses has been established using the table
provided in the Guidelines and replicated in Table 4.1. As the table shows the severity
level is medium, based on the number of people who would potentially need to relocate
due to damaged houses and also due to the impact on the credibility of the dam owners
business.

Job No. V1125_001 Page 6
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Table 4.1 Severity and Damages of Losses

Damage and Loss Estimate Severity Level

s
3
8

Total infrastructure costs

Residential Damage 39 houses v

Commercial No Commercial v

property affected

Community Infrastructure Roads v

Dam repair or replacement cost v

Impact on dam owner’s business

Importance to the business v

Effect on services provided by owner v

Effect on continuing credibility v

Community reaction and political v

implications

Impact on financial viability v

Value of water in storage v

Health and social impacts

Public health v

Loss of services to the community v

Cost of emergency management v

Dislocation of people v

Dislocation of businesses v

Employment affected v

Loss of heritage v

Loss of reservoir recreational facility v

Natural Environment

Stock and fauna v

Ecosystems v

Rare and endangered species v

Highest damage and loss severity level = v

Job No. V1125_001 Page 7
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4.3 Estimating Persons at Risk (PAR)
The Guidelines define the PAR as being ‘all those persons who would be directly exposed
to flood waters within the dam break affected zone if they took no action to evacuate’.
The PAR is considered where the depth of flooding is greater than 350mm, or the flow
velocity is greater than 1.5 m/s or the velocity depth is greater than 0.35 m?/s (refer to
Section 4.1 for more details).
Should a failure occur in the dam wall while the basin was full, the people at risk would be
located in the private properties on Dicksons Street, Gisborne Road, George Street,
O’Keefe Crescent and Masons Lane. For the residential properties an average population
per house of 2.6 people has been assumed based on data from the 2011 Census.
The PAR may vary according to the time of day and day of the week and even the time of
year. Subsequently an ‘exposure factor’, based on the amount of time per week people
may be within the dam break zone and the total number of hours in a week, has been
applied to the people using the facilities described above. Table 4.2 provides a summary
of the expected PAR based on the weighted exposure factor.
Table 4.2 Expected Flood PAR
Facility Number of People Exposure Factor Persons At Risk
Dicksons Street 4 Low traffic on road, all 4
vehicles on Dicksons Street
at time of failure would be
impacted, estimated 4 cars
impacted
Gishorne Road 2 Moderate levels of traffic on 2
road, estimated up to two
cars impacted before traffic
stopped
George Street 1 Low traffic on road, estimated 1
only 1 car impacted
Masons Lane 1 Low traffic on road, estimated 1
only 1 car impacted
OKeefe Crescent 1 Low traffic on road, estimated 1
only 1 car impacted
Residential Properties 39 properties at risk, Assumed not all residents at 76
assume 2.6 residents per | home 24/7, assume on
property average dwellings are
unoccupied 1/4 of the time
TOTAL 85
Job No. V1125_001 Page 8
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A sunny day failure was not considered as there is no water stored in the retarding basin
on a permanent basis. A flood failure was considered as a failure when the retarding
basin was full during a rain event.
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HAZARD CATEGORY

Based on the information in Section 4 above, and Table 5.1, which has been replicated
from the Guidelines, the hazard rating of the retarding basin has been determined to be
and High C for a flood failure given that the PAR is 85 and the damage and loss category
is medium. Given that the basin does not hold permanent water there is no risk of a sunny

day failure.

Table 5.1 ANCOLD Hazard Categories

Population at risk

Severity of Damage and Loss

Medium Major Catastrophic
0 Very Low Low Significant High C
1t0 10 Significant (Note 2) Significant (Note 2) High C High B
11to0 100 High C High C High B High A
101 to 1000 (Note 1) High B High A Extreme
>1000 (Note 1) Extreme Extreme

Note 1: With a PAR in excess of 100, it is unlikely damage will be minor. Similarly with a PAR in excess of
1,000 it is unlikely damage will be classified as medium.

Note 2: Change to “High C” where there is the potential of one or more lives being lost
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6. ACCEPTABLE FLOOD CAPACITY

The assessed hazard category for a flood failure mode for the retarding basin is High C.
Based on the ANCOLD Guidelines on Selection of Acceptable Flood Capacity (2000), the
fallback flood capacity for a High C hazard dam is 1 in 10,000 year Annual Recurrence
Interval (ARI) to Probable Maximum Precipitation (PMP) design flood, or 1 in 100,000 year
ARI with a pre flood lake level assumed to be at the full service level. The proposed outlet
arrangement for the retarding basin has been designed to convey the 100 year ARI flow.
The road which tops the embankment will act as a weir in larger events and has been
designed to withstand erosion in a 1 in 10,000 year ARI event. The expected velocities
over the embankment in the 1 in 10,000 year ARI event were determined using the
TUFLOW model of the catchment.

Job No. V1125_001 Page 11
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7. CONCLUSION

An intermediate assessment was undertaken to determine the sunny day and flood
hazard categories for the Masons Lane retarding basin Bacchus Marsh.

The population at risk comprised of both permanent and non-permanent groups of people
and as such the population at risk was determined using a time weighted exposure factor.

A High C hazard category was determined for the flood failure event. This high rating is
largely due to the potential displacement of people from damaged houses, damage to
reputation of the organisation responsible for maintaining the dam and also the population
at risk.

The proposed outlet structures for the retarding basin are design to convey the 100 year
ARI flows through culverts under the dam wall. The dam embankment wall has also been
design to survive the overtopping which would occur in events up to the 10,000 year ARI
event, which is considered an appropriate to satisfy the fallback flood capacity for a High
C hazard dam.

The retarding basin should be managed and maintained in accordance with the
requirements for a High C hazard dam.
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8.

QUALIFICATIONS

a.

In preparing this document, including all relevant calculation and modelling, Engeny
Water Management (Engeny) has exercised the degree of skill, care and diligence
normally exercised by members of the engineering profession and has acted in
accordance with accepted practices of engineering principles.

Engeny has used reasonable endeavours to inform itself of the parameters and
requirements of the project and has taken reasonable steps to ensure that the works
and document is as accurate and comprehensive as possible given the information
upon which it has been based including information that may have been provided or
obtained by any third party or external sources which has not been independently
verified.

Engeny reserves the right to review and amend any aspect of the works performed
including any opinions and recommendations from the works included or referred to in
the works if:

() Additional sources of information not presently available (for whatever reason)
are provided or become known to Engeny; or

(i) Engeny considers it prudent to revise any aspect of the works in light of any
information which becomes known to it after the date of submission.

Engeny does not give any warranty nor accept any liability in relation to the
completeness or accuracy of the works, which may be inherently reliant upon the
completeness and accuracy of the input data and the agreed scope of works. All
limitations of liability shall apply for the benefit of the employees, agents and
representatives of Engeny to the same extent that they apply for the benefit of
Engeny.

This document is for the use of the party to whom it is addressed and for no other
persons. No responsibility is accepted to any third party for the whole or part of the
contents of this report.

If any claim or demand is made by any person against Engeny on the basis of
detriment sustained or alleged to have been sustained as a result of reliance upon the
report or information therein, Engeny will rely upon this provision as a defence to any
such claim or demand.

This report does not provide legal advice.
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1.1

Definitions
In this Offer, unless the context otherwise requires:

Consultant means Urban Design and Management.

Contractor means the Owner appointed civil or landscape main contractor
undertaking the Works.

Owner means Bodawill Investments & BG Griffith
Plan means the plan attached to this Offer which depicts the proposed Works

Standard Conditions means Melbourne Water’s Standard Conditions published at
www.melbournewater.com.au

Valid Acceptance means the acceptance of the Offer by the Owner and Consultant
outlined above as per Condition 4.3.1 and within 3 months of the date of this Offer or
prior to commencement of Works, whichever is earlier.

Works means Masons Lane Drain, Section 2 consisting of a Melbourne Water
retarding basin

SPECIAL CONDITIONS

The property is within Melbourne Water’s Masons Lane Development Services
Scheme. Melbourne Water requires the construction of a Melbourne Water retarding
basin. The node reference for the Melbourne Water retarding basin to be constructed
is RB3 as indicated on the attached plan.

The following table identifies the future asset ownership and maintenance
responsibility status for the stormwater assets discussed in this document:

Component of the Works Asset Ownership | Maintenance

Retarding basin Melbourne Water Melbourne Water




2.1

2.1.1

2.1.2

2.2

2.2.1

2.2.2

2.2.3

2.2.4

2.2.5

2.2.6

2.2.7

2.2.8

Works to be maintained by Melbourne Water
e Retarding basin (RB3)

These works are to be maintained by Melbourne Water and must be designed and
constructed in accordance with Melbourne Water’s standards.

The project is to be titled “Masons Lane Drain, Section 2“ and drawing numbers to be
labelled “8504/02/X” where X is the sheet number.

General Conditions

Prior to completion of the Functional design, Melbourne Water requires the following:

e Re-modelling of the Retarding Basin storage to confirm if the existing Water
Mains can be retained or are required to be relocated.

The Retarding Basin must be designed by a suitably qualified and experienced dams
engineer in accordance with the ANCOLD definition of Dams Engineer. Please refer to
the Retarding Basin Design and Assessment Guidelines in our Planning and Building
Website for more information.

Prior to the commencement of Works an Assessment of Consequences of Dam
Failure must be completed on the retarding basin design and be submitted to
Melbourne Water for review.

The detailed design of the Retarding Basin shall be in accordance with ‘Melbourne
Water Retarding Basin Design and Assessment Guidelines’. Appendix A of the
guidelines is to be submitted to Melbourne Water as part of the (detailed/functional)
design submission https://www.melbournewater.com.au/sites/default/files/2017-
09/Retarding-Basin-Design-Assessment-Guideline.pdf

The land containing the Melbourne Water retarding basin shall be set aside as a
municipal reserve in favour of Moorabool Shire Council. A drainage easement
(Memorandum of Common Provisions — MCPAA2741) in favour of Melbourne Water
shall be created over the municipal reserve area. Melbourne Water requires the MCP
easement to be shown on the certified plan of subdivision.

Melbourne Water requires the submission of flood mapping information of 1% Annual
Exceedance Probability (AEP) flood levels and extents associated with the Works. The
plans must show 1% AEP flood levels and extents on layout plans, cross sections and
longitudinal sections. The flood mapping information must be submitted in one of the
following electronic formats:

e _.tab (mapinfo)

e _mif/mid (mapinfo interchange)
e .dxf (autocad)

e .gml (OS mastermap)

Prior to commencement of construction of the retarding basin Melbourne Water
requires the following:

*  Functional Design Acceptance
¢ Detailed Design Acceptance
e Pre-commencement Meeting

Prior to commencement of works a Works Method Statement to include construction



2.2.9

2.2.10

2.2.11

2.2.12

2.2.13

2.2.14

2.2.15

procedures must be submitted to Melbourne Water’s satisfaction, outlining the
general construction techniques to be adopted. The statement must address the
following:

e  Process for machinery to access the area adjacent to existing residences;
OH&S measures in place to reduce risks;

e Diversion of flows for low and high flows;

e Evacuation procedure during times of high flows.

Prior to the issue of a consent to Statement of Compliance for any stages adjacent
and/or linked to the works, the following will need to be to Melbourne Water’s
satisfaction:

e Lots to be flood free and meet freeboard requirements

e  Site safety measures

*  Free draining outfall

e  Environmental Management Controls

*  Works progressed to the satisfaction of Melbourne Water

Should a request for early consent to the issue of Statement of Compliance be
sought by the Owner, prior to completion of all Works under this Offer, then
Melbourne Water reserves the right to introduce Bank Guarantee holds or other holds
as required on the project.

Prior to the issue of a consent to Statement of Compliance for any stages adjacent
and/or linked to the works, a safety fence is to be erected around the entire
retarding basin works area if the planting isn’t established or alternatively the
development site.

Prior to the removal of the safety fencing, an agreement by Council and Melbourne
Water or an independent safety audit is required to demonstrate the works have
been constructed to a safe standard for public access.

The Works may impact on native flora and fauna or trigger requirements. You are
advised to contact the relevant Council and the Department of Environment, Land,
Water and Planning (DELWP) to determine potential impacts and any legislative
requirements. You may be required to obtain approvals under environmental and
planning legislation, including but not limited to: the ‘Planning and Environment Act
1987 (Vic)’; the ‘Flora and Fauna Guarantee Act 1988 (Vic)’; the ‘Environment
Protection and Biodiversity Conservation Act 1999 (Cth)’.

In the event that environmental or planning approval is required, you are advised
that the application must be developed in consultation with Melbourne Water, as it
must make due allowance for future maintenance of any new infrastructure or land
to be vested to Melbourne Water. Furthermore, you are reminded that the onus to
undertake due diligence for any environment and planning legislative requirements
remains with the project proponent and not Melbourne Water. Melbourne Water
accepts no responsibility for any delays to the proposed Works as a result of other
agency approvals not being arranged by the project proponent in a timely manner.

The Works area may be located within an area of sensitivity in relation to Cultural
Heritage (Aboriginal and non-Aboriginal). You are advised to contact Melbourne
Water Heritage Services Team for preliminary advice. In relation to Aboriginal
cultural heritage specifically, you may be required to undertake a Cultural Heritage
Management Plan (CHMP) in accordance with the provisions of the ‘Aboriginal
Heritage Act 2006’.



2.3

2.3.1

2.3.2

2.3.3

2.3.4

2.3.5

In the event a CHMP is required, you are advised that the CHMP must be developed
in consultation with Melbourne Water Heritage Services Team as it must make due
allowance for future maintenance of any new infrastructure to be vested to
Melbourne Water. Furthermore, you are reminded that the onus to operate in
accordance with any legislative requirements concerning the management of cultural
heritage remains with the project proponent.

Occupational Health and Safety
IMPORTANT NOTES:

Melbourne Water promotes a healthy and safe workplace for anyone who enters our
work areas and operates within current Legislative frameworks, as would other
entities engaged in developer works. Although the contractor is responsible for the
management of the secured site, Melbourne Water will check that there are no
health and safety risks to the public as part of its quality checks.

A publically available Risk assessment for safety and security fencing on construction
sites is available to download and use to check if the proposed fencing is adequate.

The Contractor is responsible for implementing, maintaining and updating the Safety
Coordination Plan throughout the construction period. The Contractor is to be
reminded of Melbourne Water’s requirements in regards to work in and connections
to our live assets, in particular confined space entry — see below.

A Melbourne Water Work Permit will only be required if the Contractor is required to
enter confined space on an existing Melbourne Water asset, for example a live
pipeline or pit structure. Permits will be issued by Melbourne Water’s surveillance
officer at the pre-construction site meeting for the project. To obtain a Melbourne
Water Work Permit, the Contractor must have completed Melbourne Water’s permit
recipient training course and be able to demonstrate an understanding of Melbourne
Water’s construction requirements. Training can be requested through our online
portal.

The Owner must strictly comply, and must ensure that its officers, agents,
contractors, and employees comply, with any law in respect of workplace health and
safety and hazard management, including but not limited to the Occupational Health
and Safety Act 2004 (Vic). Further, the Owner must not engage in any act, nor make
any omission that puts Melbourne Water or the Owner in breach of such a law.

The Owner acknowledges that it has management and control of all sites on which
the Works are being carried out until Melbourne Water issues a Certificate of
Completion to the Owner and is responsible for complying with any obligation on
persons with management or control of a workplace.

The Owner must ensure that the Works will be carried out in a safe manner, and will
only engage suitably qualified and competent persons with the necessary expertise
to comply with the Owner’s obligations under this clause, so that no injury is caused
to any person or damage is caused to any property.

The Owner must immediately notify Melbourne Water of all workplace health and
safety and hazard management matters arising out of or in any way connected with
the Works.

To the maximum extent permitted by law, and without prejudice to any other right of



2.4

2.4.1

2.4.2

2.4.3

2.5

2.5.1

2.5.2

2.5.3

2.5.4

indemnity, the Owner indemnifies and must keep indemnified Melbourne Water and
Melbourne Water’s officers, agents, contractors and employees against all claims,
demands, actions, costs (including legal costs), charges, expenses, damages, loss,
penalty, fine or other liability (including without limitation in tort) arising from or in
connection with a breach of the Owner’s obligations under this clause by the Owner
or the Owner’s officers, agents, contractors or employees.

Quality Assurance

The Works are to be designed and constructed in accordance with the Quality
Assurance arrangement with Melbourne Water, as outlined in Melbourne Water’s
Planning and Building page at www.melbournewater.com.au.

Prior to calling tenders to undertake the works, the Consultant must obtain
Melbourne Water’s written acceptance of:

e Detailed design plans and specifications.

e A draft Site Management Plan.

e A written undertaking, where necessary, that Council will accept maintenance
responsibility for those local drainage works identified above.

e Detailed landscaping/planting plans.

An offer acceptance form, signed by the Owner and Consultant, must be provided to
Melbourne Water at least 1 (one) week prior to the pre-commencement meeting.

Tenders

IMPORTANT NOTES:

Refer to the Tendering of Works section in Melbourne Water’s Planning and Building
page at www.melbournewater.com.au for Tendering of Works requirements and
information.

The lowest acceptable tender will form the basis of any reimbursement. The Owner
may elect to use other than the lowest tender, but will receive no additional payment
from Melbourne Water.

All tenders must be lodged in accordance with our conditions of tendering. Tenderers
should read the annexure to the conditions, which outline any special requirements
relating to the tender. You must lodge your bid electronically on the Tenders VIC
website (https://www.tenders.vic.gov.au) by the tender closing time and date stated
in the tender documents. Please allow yourself enough time to lodge your bid and
take note of the instructions in the tender documents and the eLodgment tips and
eLodgment file convention notes on the Tenders VIC website. If you have any
problems lodging bids or queries relating to the process please contact the Tenders
VIC help desk on +61 (03) 9651 1674 or email tenders@dtf.vic.gov.au

Tenders must be submitted to Melbourne Water at least 4 (four) week prior to the
pre-commencement meeting.

Tender documentation must be supported or structured in such a way that items
understood to be funded by Melbourne Water are clearly identified.



2.6

2.6.1

2.6.2

2.6.3

2.6.4

2.6.5

2.6.6

Site Management

During construction, measures must be taken so that no polluted and/or sediment-
laden runoff will be discharged directly or indirectly into Melbourne Water’s drainage
system. To minimise adverse effects during construction, it will be necessary to
develop appropriate environmental site management measures to ensure that
potential risks, which may impact upon the drainage system, have been identified
and addressed.

To manage risks, and in accordance with Melbourne Water’s Environmental and
Public Health Management System, a Site Management Plan (SMP) must be
developed and clearly indicate measures to be employed during construction for the
management of the site.

The Consultant is responsible for the preparation of the SMP and supervising works
in accordance with this plan. If the Contractor is required to contribute to the
contents of the SMP, the Consultant is to endorse any additions or changes to the
plan.

The following issues are to be addressed within the SMP, along with other items
identified by the Consultant during the design phase:

e  Soil erosion

e Management of contaminated soils

e Management of foreign soil brought on site

®* Increased runoff

e Protection of Aboriginal archaeological sites (approval from AV may be required)

e  Protection of cultural, religious, archaeological sites, heritage trees or other
features of interest to the community (approval from Heritage Victoria may be
required)

e  Protection of significant flora and/or fauna

e  Protection of areas of natural habitat (native vegetation management approval
may be needed)

®* Increased pollution (e.g. fumes, dust or smoke), odour, traffic and noise

e Effects of hours of operation on persons near the activity

e Disruption to service utilities

e Protection of visual, landscape and recreational values

e Protection from flooding

*  Protection of existing drainage infrastructure

The SMP must be prepared and submitted to Melbourne Water at least 2 (two) weeks
prior to the pre-commencement meeting. It is suggested that Melbourne Water’s
Site Management Plan Kit, available from the Planning and Building page at
www.melbournewater.com.au. This kit outlines minimum requirements for the
preparation of a SMP.

Melbourne Water in partnership with Statewide River and Stream Management have
developed training in Site Environmental Awareness for site managers, personnel,
contractors, consultants and developers working on or near Melbourne Water Assets.
This training will need to be completed in order to commence work as outlined in
Melbourne Water’s Planning and Building page at www.melbournewater.com.au.




2.7

2.7.1

2.8

2.8.1

2.8.2

2.9

2.9.1

2.9.2

2.9.3

2.10

2.10.1

2.10.2

As-Constructed drawings

Following the completion of the Works “as-constructed” drawings must be submitted
to Melbourne Water. Please use the checklist located in the building and planning
website in the forms and guidelines section on the Planning and Building page at
www.melbournewater.com.au. The checklist is provided to help facilitate the
provision of plans with the appropriate information. Please provide a copy of the
completed checklist when submitting as-constructed drawings.

Defect Liability Period/s, Maintenance Periods & Assurances

The defect liability period for the civil component of the works shall be 12 months
from the date of issue of a Certificate of Practical Completion. This includes the
retarding basin. It does not include plantings and grassing of the works.

The defect liability period for the landscape plantings, including grassing, shall be for
a period of not less than two years from the date of issue of a Certificate of Practical
Completion for these works, occurring after the establishment of the plants
(minimum 3 months after planting). If after an inspection by a Melbourne Water
Officer, the plantings are not to our satisfaction and resetting is required, Melbourne
Water reserves the right to extend the defect liability period.

Maintenance Agreement/s and Access

Maintenance access including tracks and/or designated access points to the Works
shall be provided in accordance with Melbourne Water standards.

A Maintenance Agreement and Maintenance Plan are to be established with
Moorabool Shire Council and Melbourne Water prior to the completion of the
construction of the Works. The agreement must clearly identify the physical areas
and activities for which each party is responsible, the agreed level of service and life
of the Maintenance Agreement. The maintenance plan, as a minimum, must include
the design intent, a schedule of all maintenance activities for the assets including
civil structures, vegetation and landscaping, the frequency of all maintenance
activities and an estimated annual cost profile for the life of the asset.

Please use the Maintenance Agreement Kit located in the ‘Standard Conditions’
section on the Planning and Building page at www.melbournewater.com.au.

Operational Plans

Prior to the issue of a Certificate of Practical Completion, an Operation Plan
specifying the hydraulic function of the asset as well as the access instructions is
required to be submitted to and accepted by Melbourne Water.

Please refer to the Operation Plan templates located in the ‘Standard Conditions’
section on the Planning and Building page at www.melbournewater.com.au.




3.1

3.1.1

3.1.2

3.1.3

3.1.4

3.1.5

3.1.6

FINANCIAL CONDITIONS

IMPORTANT NOTES:

Masons Lane Development Services Scheme Contributions are not applicable to this
Agreement, however contributions are applicable to the development. Contributions
will be applied in separate agreements linked with individual stages and/or Plans of
Subdivisions of the development and the payment of contributions will be required
prior to the consent of the issue of Statement of Compliance for each stage of the
development.

The Owner must pay applicable fees and must initially fund the Works. After the
Works are completed, Melbourne Water will reimburse an amount towards the cost of
the Works.

The basis for the timing and amount of reimbursement is set out in the Standard
Conditions on Melbourne Water’s Planning and Building website. The Works which
will form the basis for reimbursement are described in Section 3.2 below.

Reimbursement by Melbourne Water

The Works should not commence until Melbourne Water has provided written advice
as to the approved reimbursement amount and timing.

The amount to be reimbursed by Melbourne Water to the Owner will be determined
following completion of design and receipt of a minimum of three (3) acceptable
tenders (generally based on the lowest acceptable tender). Preliminary calculations
suggest reimbursement will be based on the construction of:

e A 1.3ha Retarding Basin

Reimbursements for the civil components of the works shall be paid in the following
manner:

*  90% of the reimbursement amount shall be paid after the issue of a Certificate
of Practical Completion.

* 10% of the reimbursement shall be paid after the issue of a Certificate of
Completion

Reimbursements for the landscape components of the works shall be paid in the
following manner:

* 50% of the reimbursement amount shall be paid after the issue of a Certificate
of Practical Completion.

e 50% of the reimbursement shall be paid after the issue of a Certificate of
Completion.

e Melbourne Water may consider a progress payment during the defects liability
period of up to 25% of the reimbursement amount upon application by the
developer.

The Engineering fee reimbursement is to be based on Melbourne Water’s rates for
“works of average complexity” as endorsed by ALDE and the UDIA. The fee
reimbursement will be calculated following completion of the design and
determination of the construction reimbursement.

Unless tender variations and the associated costs are approved by Melbourne Water
in writing prior to construction it is not guaranteed that Melbourne Water will meet



3.1.7

3.1.8

3.2

4.1

4.2

4.3

4.3.1

4.3.2

any additional costs.

It is the responsibility of third party providers of taxable supplies (eg: tenders) to
include any applicable GST in costs reimbursable by Melbourne Water.

Subject to the works being in compliance with this Offer, Melbourne Water will pay
correctly rendered invoices within 30 days of the end of the month in which the
invoice is received.

Recipient Created Tax Invoices

With regard to the following transaction that may result from acceptance of the
Offer:

e The offsetting of any amounts payable by the Owner against Melbourne Water
reimbursements.

The Owner must agree for GST purposes not to issue a tax invoice but instead agree
to Melbourne Water preparing a Recipient Created Tax Invoice (RCTI).

Melbourne Water is authorised to prepare RCTIs under ATO ruling GSTR 2000/10 in
order to comply with tax requirements where transactions include non-cash
components.

Please complete the attached Recipient Created Tax Invoice Agreement and return it
with the Offer Acceptance / Remittance form.

KEY CONDITIONS OF AGREEMENT

Melbourne Water's Standard Conditions must be read in conjunction with this Offer
and are proposed to form part of the Agreement. Your attention is particularly drawn
to summarised key provisions of the Standard Conditions set out below.

Agreement between Owner and Melbourne Water

The Agreement referred to in this letter is an Agreement under the provisions of the
Water Act.

Responsibilities of the parties to the Agreement

The Owner is expected to engage a qualified engineering consultant (Consultant)
acceptable to Melbourne Water to project manage the provision of the Works.

The Owner and Melbourne Water are all parties to the Agreement. Both parties and
the Consultant have responsibilities within it.

Acceptance of Conditions of Agreement

If acceptable to the Owner, written acceptance of the Conditions of Agreement
(including the Standard Conditions) must be provided to Melbourne Water, using the
Acceptance Form contained herein. The Acceptance Form must be signed and
returned to Melbourne Water prior to the commencement of construction or within 3
months of the date of this Offer, whichever is earlier.

If this Offer is accepted but payment is not made within three months from the date
of this letter, contributions will be calculated at the rates current at the time of
payment. As the rates are subject to periodical review, the future rate may be

10



4.3.3

4.4

4.5

4.6

4.6.1

4.6.2

4.6.3

4.7

4.8

higher than the current. For registered users, two months’ notice of any change in
rates will be provided on Melbourne Water’s Planning and Building page at
www.melbournewater.com.au.

The payment of contributions defined in this Offer does not constitute a valid
acceptance of the Offer. The Offer may be invalid if condition 4.3.1 is not met and if
all requirements of a Valid Acceptance is not met. See 1.1 Definitions for more
information.

Expiry of Offer

This Offer is open for three months from the date of this letter and will expire if not
accepted within this time. A new Offer application will be required for any expired
Offers. New applications will be subject to Melbourne Water’s 60 day processing
timeframe.

Works to meet Melbourne Water's requirements

The Works to be provided must meet Melbourne Water's requirements.

Indemnities and Insurance requirements

The Owner indemnifies and keeps indemnified Melbourne Water against any
liabilities, losses, costs, expenses, claims and proceedings of any kind whatsoever in
respect of:

e destruction or damage to property (real or personal); and

e personal injury to or the death of, any person whether arising under statute or at
common law,

e that may be sustained or incurred by Melbourne Water as a result of or in
connection with the execution of the Works.

The Owner must comply with the insurance requirements in the Standard Conditions
and ensure that the following insurance policies are in place:

e liability for damage to property;

e liability for injury to persons;

e public liability insurance;

e professional indemnity insurance;

e contract works — material damage; and
e  WorkCover.

The Owner must ensure that the Contractor is registered as an employer for
WorkCover, at all relevant times including at all times during construction and until a
Certificate of Completion is issued.

Date for completion of the Works

The Agreement may be terminated if the Works are not completed within eighteen
months.

Issue of Melbourne Water consent to Statement of Compliance

Melbourne Water will issue a consent to Statement of Compliance when ALL
applicable conditions of the Agreement have been complied with.
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4.9

Vesting of the Works in Melbourne Water

Other than works serving a local drainage function, the Works will vest in Melbourne
Water after the completion of a Defects Liability Period.

FURTHER INFORMATION

The Special Conditions and Financial Conditions set out above, and the ‘Standard
Conditions” are the basis of the Agreement between the Owner and Melbourne
Water. It is important that you understand the conditions and in particular, the
responsibilities of the parties to the Agreement as outlined in Attachment 1.
Therefore, you are encouraged to discuss the proposed Agreement and the Works
with your Consultant. If any issues are not clear, it is suggested that you or your
Consultant should seek further clarification from Melbourne Water.

ACTION NOW REQUIRED

If you wish to accept this Offer and proceed with the Works, the attached Acceptance
Form should be completed, signed by both the Owner and the Consultant, and
returned to Melbourne Water with any necessary payment/s. A copy of the
Acceptance Form can be located at the Application forms page of the Planning and
Building section of www.melbournewater.com.au.

In accepting this Offer, the Owner is asked to acknowledge that it has
received or is aware of and accepts the Standard Conditions. Once Melbourne
Water has received a correctly completed Acceptance of Offer, an Agreement
incorporating the terms of the Offer and the Standard Conditions will exist.

Yours sincerely,

ra
,/ - é’}f

Nathan Hardwick David Reginato

Urban Growth Officer Acting Team Leader

Urban Growth Services Urban Growth Services
Enquiries
Telephone: 9679 7531
Email: Nathan.Hardwick@melbournewater.com.au
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ATTACHMENT 1: GENERAL RESPONSIBILITIES

Owner

The Owner must:

e Enter into an Agreement with Melbourne Water for the acceptance of surface and
stormwater runoff from the development into Melbourne Water's drainage and
waterways systems and the provision of waterway and drainage Works to service
the development, (unless the lots are Stage Lots on the plan of subdivision). The
Agreement will facilitate and require provision of Works and payment of
Contributions

e Ensure that the Works provide drainage services in accordance with the following
documents:

— The Agreement, including any Special Conditions

— These Standard Conditions

— All relevant policies, procedures and technical guidelines and requirements
contained in the Melbourne Water Planning and Building website

— Any other documents related to the construction of Works which form part of
the Agreement

e  Comply with all relevant laws, regulations and by-laws

e  Obtain all necessary permits for the Works

e Give notice and pay fees as required by relevant laws, regulations or by-laws
affecting the Works

e Ensure that any necessary Works not specified in the Melbourne Water Planning
and Building website are carried out under separate specifications approved by
Melbourne Water

e Engage a Consultant to take responsibility for the design, contract administration
and supervision, certification and recording of the Works (unless specified to the
contrary in the Agreement)

e Agree to accept advice from the Consultant in regard to the design, installation
and quality of the Works

e  Supply all materials and carry out all Works unless otherwise specified on the
design drawings and in the Special Conditions in the Agreement

e Agree to pay Melbourne Water costs or expenses associated with specific
inspection, audit or surveillance activities specified in the Special Conditions of
the Agreement. These costs may include the cost of intensive audits by
Melbourne Water (Intensive audits are carried out where Melbourne Water does
not have confidence that its requirements can be met by relying on the
Consultant's quality management system alone)

e Give Melbourne Water written notice of the name of the appointed Consultant on
the application for the Offer

e  Give Melbourne Water written notice if a new Consultant is appointed during the
term of the Agreement. This notice must include the name of the new Consultant
and be given no later than five (5) working days after the appointment is made

e Give Melbourne Water written notice if the whole of the land subject to the
Agreement is sold or transferred before the Works are complete. This notice
must be given no later than five (5) working days after the Agreement or
contract to sell the land is signed

e  Supply the local council and relevant authorities with a copy of the drawings
submitted to Melbourne Water

®  Obtain all necessary permits

e Give all notices and pay all fees as required by relevant laws, regulations and by-
laws.

13



Consultant

Unless otherwise specified in the Agreement, the Consultant is responsible for the
design, construction, recording and certification of Works on behalf of the Owner.
The Consultant must:

Operate under an effective documented quality management system, which is
currently third party certified as meeting the requirements of AS/NZS 1SO 9001
— 2000

Conform to Melbourne Water quality acceptance requirements (see Part | —
Quality Management))

Facilitate any quality audits and surveillance activities by Melbourne Water
Retain all records and documentation to demonstrate conformance to Melbourne
Water quality requirements for the duration of the Agreement and five (5) years
after the Works are vested in Melbourne Water

Respond within five (5) days to any request by Melbourne Water for additional
information

Co-ordinate the design of the drainage, waterway, floodway, water quality
Works, and the environmental management of the Works with any other works,
operations and services involving Melbourne Water

Co-ordinate the design with councils, other authorities and individuals that may
have a direct or indirect interest in the location, design and construction of the
proposed Works

Satisfy Melbourne Water insurance requirements

Accept the period of responsibility as from the agreement date until two years
after the date of issue of a Certificate of Completion

Melbourne Water

Melbourne Water is responsible for:

Establishing functional design criteria and/or requirements for drainage,
waterway, floodway, water quality Works, and environmental management of
the Works, as part of an overall catchment strategy or drainage scheme
Providing information relevant to the design, construction and recording of the
Works to the Consultant in a timely manner

Determining the standards for design, construction, performance and recording
of the Works

Determining the quality management requirements for the Works (including
quality assurance and/or quality control requirements and associated reporting
arrangements)

Undertaking or arranging quality audits, surveillance and inspections

Providing acknowledgment after receiving a Certification Statement from the
Consultant

Providing a Certificate of Practical Completion and a Certificate of Completion
when appropriate

14



RECIPIENT CREATED TAX INVOICE AGREEMENT

This agreement is made between Melbourne Water (ABN 81 945 386 953) (the recipient)
and Bodawill Investments & BG Griffith_(ABN ) (the supplier) for
works carried out under MWA-1067915 and M10925 in order to comply with the

requirements of the Goods and Services Tax (GST).

Both parties hereby agree that:

a)

b)

c)

d)

gl; i i
r‘ﬂ - é’}f
:L -

The recipient can issue Tax Invoices in respect of the items supplied under the
Agreement;

The supplier will not issue Tax Invoices in respect of the supplies under the
Agreement;

The supplier acknowledges that it is currently registered for GST and that it will
notify the recipient if it ceases to be registered;

The recipient acknowledges that it is currently registered for GST and that it will
notify the supplier if it ceases to be registered for GST; and

The recipient must not issue a document that would otherwise be an RCTI, on or
after the date when the recipient or the supplier failed to comply with any of the

requirements of the determination.

Name: Nathan Hardwick Name:

On behalf of On behalf of

Melbourne Water
Date 30/10/2019

Date / /
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Land Development - Acceptance of Offer of Conditions

of Agreement for the provision of Drainage Facilities

To Melbourne Water:

Job description: Masons Lane Drain, Section 2

Municipality:

Oowner:

Consultant:

Consultant Ref. No.:

Melbourne Water Ref.: MWA-1067915

Owner’s Acceptance

NOTE: Items marked * below are not applicable to acceptance of a Non-Works Offer

As the Owner/s of the land referred to in the Offer of Conditions from Melbourne Water dated

/ / , Reference No. ,

1/we:

e accept the conditions under which drainage Works will be constructed to service that land

e *authorise [Consultant's name] of

to act on my/our behalf

in all matters to do with the planning, design, construction and 'As-Constructed’ survey of

the Works

e *agree to accept advice from the Consultant about quality and installation of the Works

e *request any reimbursement by Melbourne Water under the terms of the Agreement, to be
made to:

e *agree to pay any costs incurred by Melbourne Water if the Works are not completed by
me/us or my/our representative/s in accordance with the Agreement.

e *agree to pay to Melbourne Water any intensive audit fee in accordance with the Standard
Conditions for Provision of Drainage Works by Agreement.

Signature of Owner(s):

Date: / /

Office use only: Amount Centre No. Account No.
Development Services

Scheme Contribution: $0 DS8504 5414

Other : $
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Consultant’s Acceptance

**Note: Consultant’s Acceptance is not required for acceptance of a Non-Works Offer

As the Owner's nominated Consultant, 1/we:

agree to manage this project under a quality management system which is currently third
party certified as meeting the requirements of AS/NZS ISO 9001 - 1994,

accept Melbourne Water as a quality auditor,

accept responsibility for the design, contract administration and supervision, and provision
of 'As-Constructed’ survey information for the Works,

agree to pay for rectification works resulting from non-compliance with Melbourne Water's
requirements or the requirements of the above quality management system,

agree to comply with the requirements of Melbourne Water's Standard Conditions for
Provision of Drainage Works by Agreement,

have read and understood all relevant Melbourne Water Land Development documentation
without limitation, concerning provision of the Works by Agreement, and

acknowledge that the signatory below binds me/us to the terms and conditions of this
Acceptance Form.

**Signature of Consultant:

On behalf of: Date: _ / /
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