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'SF = Sanitary Flow
2 GWI = Groundwater infiltration
3 SWI = Annual stormwater infiltration

* Gravity PWWF is approximately 6 x ADWF based on current peak flow information (based on trucking volumes) from
the catchment

As indicated above in Table 6.1, the Average Dry Weather Flow (ADWF) in the Bingara Scheme is
estimated to be 450 kL/day during Stage 1 and increases up to 945 kL/day at Ultimate
development of 2000 ET.

The Peak Wet Weather Flow (PWWF) is based on:

e A peaking factor of 6 x ADWF in terms of instantaneous flow from the gravity catchment
has been allowed, as this is the current peaking factor observed in the gravity catchment
based on available information of pump outs, and there is significant storage in the
catchment to buffer instantaneous peaks (see Section 9.3); and

e A peaking factor of 1.5 x ADWF from the pressure catchment as this is the maximum
design capacity of the system.

With allowances for stormwater infiltration to the sewerage systems, the total annual flow is
estimated to increase to approximately 550 kL/day (200 ML/year) during stage 1 and up to
approximately 1100 kL/day (400 ML/year) at the Ultimate development of 2000 ET.

The relative impact of the additional stormwater and groundwater infiltration on the gravity
sewerage catchment is most pronounced during the early stages of development when there is
less pressure sewer network.

6 Recycled Water Demands

The proposed Bingara Scheme will supply Class A+ recycled water for the following uses:

Golf Course Irrigation Network

The Lilac Recycled Water Supply Network

Irrigation of public open space, streetscapes and Wilton Oval
Recycled water usage on customer premises.

An overview of the above recycled water demands is outlined below.
6.1 Golf Course Irrigation Demands

The Bingara Gorge master planned subdivision includes an 18-hole golf course. This golf course
will have a large ongoing irrigation water demand. Irrigation of the golf course using recycled water
also provides the dual benefit of maximising beneficial reuse of wastewater produced onsite to
avoid excessive discharges to the Nepean River.
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The 18-hole golf course has its own dedicated irrigation network supplied with recycled water from
the wet weather storage pond. The available irrigation areas supplied from the golf course
irrigation network is summarised below in Table 3.

The irrigation demand for the golf course has been estimated based on a peak day irrigation rate of
5 mm/day. These irrigation rates have been supported by daily water balance modelling in MEDLI
(Department of Natural Resources, 1998). The model was based on irrigation occurring when a
5mm soil water deficit was achieved. The model indicated that the irrigation demand of the golf
course will not be achieved by treated effluent alone and will need to be supplemented with
stormwater or potable water.

Table 3: Golf course irrigation area and estimated irrigation demand

Zone Area (ha) Peak Demand
Rate’ Demand
(mm/d) (kL/day)
Total Golf 46.7 5 2335
Course
Irrigation
Network

! Peak irrigation rate based on Specifications for Bingara Gorge Golf Course Irrigation & Water Transfer Systems (Paul
F. Jones & Associates Pty Ltd, Sep 2011). Higher irrigation demands may apply during short term periods of extreme
evapotranspiration demand.

6.2 Class A + Recycled Water Demands
6.2.1 Recycled Water uses on Customer Premises

The recycled water demands on private property have been estimated based on the Water Supply
Code of Australia - Sydney Water Edition; WSA 03-2011-3.1 (WSAA, 2012). In the Bingara
Scheme, Class A+ recycled water from the lilac recycled water network can be reused on
customer premises for the following uses:

Toilet flushing

Irrigation

Outdoor cleaning and washdown, including bin and car washing
Hard plumbed laundry washing machine cold water (voluntary)

Note: There will be no supply of recycled water to Sydney Water customers in the existing Wilton
Village. The only supply of recycled water to Wilton Village will be for irrigation of Wilton Oval as
discussed below in Section 6.2.2. Recycled water demands were calculated based on the water
demand loading rates for dual water systems in the Water Supply Code of Australia - Sydney
Water Edition; WSA 03-2011-3.1 (WSAA, 2012). The adopted water demand loading rates are
outlined below in Table 7.2.
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Table 7.2: Property specific water demand criteria for dual water systems

Land Use Units Potable Water' Recycled Water' | %Recycled Water
ADD? MDD’ ADD MDD ADD MDD
Residential | kL/ET/day 0.5 0.8 0.25* 1.15* 33% 59%
(0.35) (1.6)
Commercial | kL/net 10 20 10.52 21 51% 51%
Ha/day
School kL/500 45 90 45 90 50% 50%
students/day
Childcare kL/500 45 90 45 90 50% 50%
students/day
Golf Club kL/ET/day 0.5 0.8 0.35 1.6 41% 67%
Industrial kL/net 12.5 20 6.25 10 33% 33%
Ha/day

' Water demands as per Water Supply Code of Australia - Sydney Water Edition; WSA 03-2011-3.1 (WSAA, 2012).

2 ADD = Average Day Demand.

* MDD = Maximum Day Demand.

40.25 kL/ET/day ADD excludes reuse for laundry washing machine cold water as this has not been mandated across the
Bingara Scheme. Values in brackets indicate recycled water demands with laundry washing machine cold water reuse.

The supply of Class A+ recycled water into the lilac recycled water network will commence
following commissioning and performance proving of the Bingara PRWP. Prior to this, recycled

water network will continue to be supplied with potable water from the Sydney Water network.

The estimated demands for recycled water at each stage of the Bingara Scheme are outlined
below in Table 4. It can be seen from Table 4 that there is no recycled water supply to the existing
Sydney Water customers inside Wilton Village. The only recycled water supply to Wilton Village will

be Class A+ recycled water for irrigation of Wilton Oval.

Table 4: Estimated recycled water demands for each stage

Recycled Water Demand (kL/day)
Size With Laundry No Laundry
Land Use Reuse Reuse
No Units ADD MDD ADD MDD
BG 525 Lots
Residential
Lots 184 840 131 604
Primary 400 Pupils 36.0 72.0 36.6 72
School
Stage 1 Childcare 80 Children 7.2 14.4 7.2 14.4
Centre
Golf/Country 400 Visitors 11.7 53.3 11.7 53.3
Club
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Commercial 1.03 ha 10.8 21.6 10.8 21.6
Light Industry 0 ha 0 0 0 0
Total Stage 1- 900 ET 250 1001 197 765
BG 1165 Lots 407.8 1864.0 291.3 1339.8
Residential
Lots
Primary 400 Pupils 36.0 72.0 36.6 72
School
Childcare 80 Children 7.2 14.4 7.2 14.4
Stage 2 Centre
Golf/Country 400 Visitors 11.7 53.3 11.7 53.3
Club
Commercial 1.03 ha 10.8 21.6 10.8 21.6
Light Industry 0 ha 0 0 0 0
Total Stage 2- 1540 ET 473.5 2025.4 357.0 1501.1
BG 1520 Lots 532.0 2432.0 380.0 1748.0
Residential
Lots
Primary 400 Pupils 36.0 72.0 36.0 72.0
School
Ultimate Childcare 80 Children 7.2 14.4 7.2 14.4
Centre
Golf/Country 400 Visitors 11.7 53.3 11.7 53.3
Club
Commercial 1.03 ha 10.8 21.6 10.8 21.6
Light Industry 4.2 ha 26.3 42.0 26.3 42.0
Total Ultimate- 2000 ET 624.0 2635.4 472.0 1951.4

The recycled water demands in Table 4 are presented for two scenarios, with and without reuse for
laundry washing machine cold water (laundry reuse). Laundry reuse has not been mandated in
the Bingara Gorge development by Lend Lease Communities; hence laundry reuse is regarded as
optional for customers inside the Bingara Scheme.

As recommended in the Water Supply Code of Australia - Sydney Water Edition; WSA 03-2011-3.1
(WSAA, 2012), allowance has been made for laundry reuse in both the recycled water supply
system and in the surplus effluent irrigation system proposed for the site. In operation the actual
volume of recycled water reused onsite will fall somewhere in between the two values presented in
Table 4 based on the actual number of customers that elect to undertake laundry reuse of recycled
water.

6.2.2 Public Open Space Irrigation Demands

Table 5: Public open space irrigation areas and estimated irrigation demand

Zone Total Assumed Peak Demand
Open Irrigation
Space Rate Demand
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(ha) Area (ha) | (mm/d) (kL/d)

BG Open 13.1 3.7 5 185.0
Space &
Parks

Wilton 7.00 2.5 5 125.0
Oval
Sports
Field

Total 201 6.2 310.0
Open
Space
Irrigation

It can be seen from Table 7.4 there is a total of approximately 20.1 ha of open space and
parklands provided within the Bingara Scheme boundary. It has been assumed that out of the total
available area, approximately 6.2 ha would be suitable for irrigation following allowances for
internal irrigation constraints like stormwater management, footpaths, shelters, picnic tables etc.

The irrigation demands for public open space and parklands has been estimated based on a peak
day irrigation rate of 5 mm/day. These irrigation rates have been supported by daily water balance
modelling in MEDLI (Department of Natural Resources, 1998). The model was based on irrigation
occurring when a 5mm soil water deficit was achieved.

The demand for recycled water for irrigation of open space and park areas is estimated to be up to
approximately 310 kL/day on a peak day. Higher irrigation rates may apply during short term
periods of peak evapotranspiration demand.

6.2.3 Salinity Management

An evaluation has been conducted of the most appropriate mechanism for management of salinity,
sodium adsorption ratio and other dissolved salt parameters to ensure that levels will not result in
adverse effects to the environment and vegetation in irrigation water provided to the golf course,
public spaces and recycled water customers. Total dissolved solids (TDS) has been selected as
the most appropriate parameter for assessment of this as data is available at the existing Bingara
temporary plant to provide a basis for assessment.

Based on the available data for the existing Bingara temporary plant the influent TDS is
consistently less than 620 mg/ and has a median of approximately 560 mg/L. These values have
been adopted for analysis of the expected TDS with the input from the lilac network returns.
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No correlation is observed between TDS and COD in the influent to the plant and it is therefore
assumed that where infiltration occurs, this is relatively similar in TDS of wastewater. The current
TDS measured at the inlet to the temporary plant has therefore been adopted as a basis of design.

The measured TDS in wastewater to the plant is expected to be slightly below the TDS of recycled
water provided following implementation of the recycled water network, with return of some TDS to
the plant. The level of TDS increase will depend on the uptake of laundries in the catchment with a
higher uptake of laundries resulting in greater return of TDS to the Bingara PRWP from the
network.

After a short period of operation the TDS in the network will reach a steady state where the
discharge to irrigation is equal to the input in each recycled water cycle through the system.

An evaluation has therefore been conducted on the steady state TDS of the recycled water in the
system based on the following scenarios:

e 0% uptake of laundry connections to recycled water
e 30% uptake of laundry connections to recycled water
e 100% uptake of laundry connections to recycled water

This demonstrates that even at 100% uptake of laundry connections (a very unlikely scenario), the
TDS will be maintained at < 1000 mg/L. This is considered acceptable even for more sensitive
users (e.g. the golf course.)

To ensure no adverse effects of recycled water on plants the approach will be to monitor and
inform users of the total dissolved solids (TDS), electrical conductivity (EC), Sodium Adsorption
Ratio (SAR), Phosphorous and other levels, and inform users of appropriate planting strategies for
the provided recycled water.

Table 7.4: Expected TDS with Laundry Uptake at Bingara PRWP

Scenario 0% Uptake of Laundry 30% Uptake of 100% Uptake of Laundry
Connections Laundry Connections Connections
Median Maximum Median Maximum | Median TDS | Maximum
TDS TDS TDS TDS TDS
TDS mg/L 713 785 737 811 800 882

7 Sewerage Collection System

7.1 Overview

The Bingara scheme includes collection of wastewater as follows:
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Non Technical
Bingara Gorge

Risk Assessment
PWTP

Potential Likelihood (Risk of) ] Consequence of . . . . ) ) . . . . - .
Context Adverse Event Immediate Consequence of Occur(rence ) OCCLCJ‘rrenCe Risk Rating Risk Evaluation: Example Risk Treatment Residual Residual Residual Risk Risk Treatment Responsibility Responsibility
Example Risk Treatment to
(Penultimate ) mitigate impact of Adverse . . . . )
And category Consequence Risk) (Risk Outcome) Acceptable to Avert an Adverse Event Likelihood Consequence Rating Adequate Prevention at D&C Mitigate impact
Outcome (Y/N) Event of occurrence (Significance) (Y/N) By By
External
D&C good stormwater
. . . . . . VWS h infl i t & drai & .
Access & security|Flood, extreme rain event |No access Loss of production Possible Major High N as no influence overrain)management & drainage Unchanged Reduced Low Y Not applicable LL & VWS
event. These will occur ability to run infrastructure
remotely. Implement EPRP
. VWS has no influence over
. . . Safety of Injury or plant . . . N ) ightni .
Access & security|Lightning v jury or p Possible Major V High N lightning event. These will Install adequate Ilghtr.nng and Unchanged Reduced Low Y Not applicable LL & VWS
personnel & plant [failure occur surge current protection
VWS has no influence over Design and install adequate fire
Access & security|Bush fire No access Loss of production Possible Moderate High N bush fire event. These may ar ea Unchanged Reduced Low Y Not applicable LL & VWS
oceur detection and protection
VWS has no influence over
. Infrastructure . . . . )
Access & security|Earthquake Loss of production Rare event Major High N earthquake event. These may D&C to earthquake standards Unchanged Reduced Low Y Not applicable VWS
damage occur Implement EPRP.
Road accident restricting VWS has no influence over Construct good access roads
Access & security No access Loss of production Possible Moderate High N third party drivers on main or  |into and within Bingara Gorge Unchanged Reduced Low Y Not applicable LL
access approach roads. development
. . Security fencing; intruder o
.. |Vandalism or other risk to |Infrastructure . . . . ; . . ’
Access & security Loss of production Possible Major V High N security alarm with back to Have ;ufﬂmen_t insurance spares Unlikely Minor/Moderate Low Y VWS LL
Treatment Infrastructure |damage N for critical equipment
base notification
Utilities, suppliers [Power supply failure Plant stoppage Loss of production Possible Major V High N V\.NS has no influence over UPS for P'.‘C' Hire emergency Unchanged Minor/Moderate Low Y VWS LL
third party power supply generator if long term event
. . . Strict rules on dial before you
— ' Third party excavation Service Customer } . ; ) . " . .
Utilities, suppliers pd v int " laint Possible Major V High N dig; heavy penalties; visible Emergency call out to repair Lessened Minor/Moderate Low Y LL VWS
cause damage interruption complain routes
Legal & VWS must Have in place excellent Take whatever action is required
lat WICA licence breach It IPART Loss of licence Rare event Severe High N contract administration and applicable to the matter to rectify Lessened Minor/Moderate Low Y LL VWS
regulatory consu infrastructure management breach
. . . VWS has no influence over . . .
Legal & Change in law for licence |VWS must Licence . . )
g g Possible Moderate High N change in law. These may Negotiate sensibly with IPART No change Reduced Low Y Not applicable LL & VWS
regulatory holder consult IPART amendment oceur and DLL
Sufficient surge capacity in
. Customer contracts and other :
Consumer llegal d_lscharge of Process upset Loss of production Possible Major V High N documentation including sewage storage to dilute Reduced Reduced Low Y LL & VWS LL & VWS
customer contaminants - . . contaminants and procedures to
penalties highlighting as illegal -
handle various
llegal connection of Customer contracts and other
Consumer Consumer Health ) . . I ) i
" recycle to potable water |. Consumer fined Possible Severe V High N documentation including ::ée;quéijer;gitfg::;ell'ng Reduced Reduced Low Y LL & VWS LL & VWS
customer piping Issue penalties highlighting as illegal P
Infrastructure design to have eg|iImplement Odour Release Plan
adequate odour control. or EPRP as applicable.
Community complaint eg Operate, maintain and monitor |Immediate route cause analysis
; PR and Loss of reputation } ; i i i ion. )
Stakeholder odour (relates to internal I o p Possible Severe V High N treatment infrastructure to h'gh and corrective action. Engage Reduced Reduced Medium Y LL & VWS LL & VWS
blic health rectification costs |or litigation standard. Refer IOPs. Have in|Odour consultant to further
context public health) place Codes for Complaints investigate. Consult community
Handling and Debt collection  |to alleviate concerns & abate
incl associated requirements  |reputation issues arising
Shire council complaint )
) PR and Loss of reputation . .
Stakeholder eg odour (refer to internal rectification costs |or litiaation Possible Severe V High N Refer above Refer above Refer above Refer above Refer above Refer above Refer above Refer above
context public health) 9
Facilities mgt complaint )
: PR and Loss of reputation . .
Stakeholder eg odour (refer to internal rectification costs |or it atiorF\) Possible Severe V High N Refer above Refer above Refer above Refer above Refer above Refer above Refer above Refer above
context public health) 9
Golf course complaint e .
P 9 PR and Loss of reputation . .
Stakeholder odour (relates to internal rectification costs |or litiaation Possible Severe V High N Refer above Refer above Refer above Refer above Refer above Refer above Refer above Refer above
context public health) 9
POSSi_b“ity of any Have in place excellent
perceived or actual threat PR and Loss of reputation communications and marketing
Stakeholder to customers or public rectification costs |or litigation Possible Severe V High N material in place for customers |Implement that section of EPRP Reduced Reduced Medium Y LL & VWS LL & VWS
health as a result of the 9 including emergency contact
company's operations information
Internal
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Non Technical Risk Assessment
Bingara Gorge PWTP

Potential Likelihood (Risk of) ] Consequence of . . . . ) ) ) ) ) ) - -
Context Adverse Event . Consequence Risk Rating Risk Evaluation: Example Risk Treatment Residual Residual Residual Risk Risk Treatment Responsibility Responsibility
Immediate of Occurrence Occurrence )
Example Risk Treatment to
(Penultimate i mitigate impact of Adverse o .
And category Consequence Risk) (Risk Outcome) Acceptable to Avert an Adverse Event Likelihood Consequence Rating Adequate Prevention at D&C Mitigate impact
Outcome (Y/N) Event of occurrence (Significance) (Y/N) By By
Infrastructure design to have Follow standard procedure in
adequate odour control to 0O&M manual for determining
. Sewage odour (sewage |Fines & Fines & loss of . .
Public Health . g ( 9 P ) Possible Severe V High N DECC ;tandard(s. Operate, cause and corrective action. Reduced Reduced Medium Y LL & VWS VWS
itself) rectification costs |reputation maintain & monitor treatment )
. ; Engage odour consultant if
infrastructure to high standard. needed
Refer 10Ps '
Infrastructure design to have .
Follow standard procedure in
adequate odour control o 0&M manual for determining
. Recycle water odour Fines & Fines & loss of . . . ) . )
Public Health 4 P ) Possible Severe V High N DECC standards. Operate, cause and corrective action. Reduced Reduced Medium Y VWS VWS
(product water) rectification costs |reputation maintain & monitor treatment )
. ; Engage odour consultant if
infrastructure to high standard.
needed.
IOPs i
In(;‘rastrl:ctu;e deSIer tol Tave Follow standard procedure in
Treatment Infrastructure Fines & Fines & loss of gEegéa te 0 doué Cogm Ot 0&M manual for determining
Public Health odour (sewerage and e ) Possible Severe V High N -~ stanarcs. Operate, cause and corrective action. Reduced Reduced Medium Y LL & VWS VWS
treatment facilities) rectification costs |reputation maintain & monitor treatment Engage odour consultant if
rea infrastructure to high standard. needed
Refer 10Ps '
Infrastructure design to be Follow standard procedure in
) Recycle water quali Potential for ) L . . ifi i - )
Public Health bel Y ii 1 .ty health i Fines and litigation Unlikely Severe V High N 2223'::;:;’;??2%23655 O&M manual for determining Reduced Reduced Medium Y VWS VWS
elow specitication, ealth Issues cause and corrective action.
treated water
Have in place stringent OHS Follow Incident response and
. WorkCover ) ; . . . )
OHS Work related illness - Loss of reputation Possible Major V High N .M.a nagem?m Plan and enforce management proc.?dure Rep(.m Reduced Reduced Medium Y VWS VWS
reporting it in behavioural based to relevant authorities depending
awareness manner on severity
Have in place stringent OHS Follow Incident response and
. WorkCover ) ; . . . )
OHS Work related injury - Loss of reputation Possible Major V High N .M.a nagem?m Plan and enforce management proc.?dure Rep(.m Reduced Reduced Medium Y VWS VWS
reporting it in behavioural based to relevant authorities depending
awareness manner on severity
Inadequate supply of Operate remotely. Source
) Unable to do . . . i o )
OHS Personal Protection A Loss of production Rare event Major High N Robust {nventory management (o yemate supplies from nearest Rare event Minor-moderate Low Y VWS VWS
. certain works system in place )
Equipment (PPE) supplier
) ] Recognise any poor
. . . Train and practice our
OHS Inadequate resources Staff shortage Plant failure possible moderate High N management and replace Rare Event Moderate Low Y VWS VWS
documented EPRP regularly .
responsible person
Permanent bunding;
. . ) Environmental ) - . i ; i i
Environmental Chemical spill - Fines and litigation Rare event Severe High N eStE’.Ib“Shed p ro.ce.dures' Follow Pmce.dures including Rare event Moderate Low Y VWS VWS
pollution available spill kits; adequate source isolation.
training
ID and isolate the offending
. . Design and build to meet or equipment; determine root
. . ] Communit Fines & loss of . . . - ) ) .
Environmental Operational noise. . Y ) Unlikely Major High N better minimum noise levels;  |cause and rectify. Implement unchanged Moderate Low-medium Y VWS VWS
complaint reputation ] ] - A
monitor noise community consultation if
needed
. [ . — . L Relocate birds; potentially may
. Excessive birdlife on Pollution of . . ;
Environmental Retreatment Possible Severe V High N P.OSS.Ibly install netting; limit need to have VWS re-treat unchanged Moderate Low-medium Y LL LL
storage pond treated water bird life by way of removal effluent
Excessive aquatic Pollution of
Environmental plants/algae in storage treated water Retreatment Possible Severe V High N Pond maintenance program  |Concerted eradication unchanged Moderate Low-medium Y LL LL
pond
. High numbers of Mosquito borne  [Fines & loss of . . i
Environmental ghnt 10sa ) Possible Severe V High N Pond Maintenance program |, o teq eradication unchanged Moderate Low-medium Y LL LL
mosquitoes diseases reputation including spraying
. Integrity of storage pond |Flooding of Loss of treated . ign i i
Environmental grity gep I 9 Rare event Severe High N Porjd design integrity and Implement DLL EPRP unchanged Moderate Low-medium Y LL LL
breached environment water maintenance program
Note while the above environmental concerns related to the storage pond are documented, the management and care of the storage pond is not in VWS scope. Nonetheless here could be a perception that VWS is at fault which could impact on VWS reputation.
Loss of telephone, fax No real control over third party
. ' lier of these services;
IT systems & and/or mobile phone . . . . . . supp ’ i .
Y obl'e p Plant interruption [Loss of production Possible Major V High N however, have in place Ensure 24 site aqenQance rather unchanged lessened Low-medium Y VWS VWS
coms communication for more h . than remote monitoring
adequate supplier services
than a day agreement
IT systems & Server and internet . . . . . . ; di )
Y - Plant interruption [Loss of production Possible Major V High N Robust back ue: disaster 'mplemem normal. recovery of unchanged lessened Low-medium VWS VWS
coms failure recovery plan in place disaster recovery if needed
Have critical spares available . .
IT systems & Loss of PLC/SCADA . . . . . . )
Y N Plant interruption [Loss of production Possible Major V High N eg PLC cards, back up ::gr:::t'i';;’ determine cause unchanged lessened Low-medium VWS VWS
coms system program and the like.
Material breach (eg Understand contract before . -
c - . . L Meet with DLL and authorities to .
ontractual unable to meet Litigation Loss of contract Rare event Severe High N signing and properly administer unchanged lessened Low-medium Y VWS VWS

obligations)

by competent personnel

mitigate negative outcomes
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Non Technical Risk Assessment
Bingara Gorge PWTP

Potential Likelihood (Risk of) ] Consequence of . . . . ) . . ) ) ) - .
Context Adverse Event . Consequence Risk Rating Risk Evaluation: Example Risk Treatment Residual Residual Residual Risk Risk Treatment Responsibility Responsibility
Immediate of Occurrence Occurrence )
Example Risk Treatment to
(Penultimate i mitigate impact of Adverse o .
And category Consequence Risk) (Risk Outcome) Acceptable to Avert an Adverse Event Likelihood Consequence Rating Adequate Prevention at D&C Mitigate impact
Outcome (Y/N) Event of occurrence (Significance) (Y/N) By By
. Contract } ; i i i iti
Contractual Change in law Increase costs Possible Moderate High N P Otem.'al for amending contract (Meet with DLL and a.Uthom'es o unchanged lessened Low-medium Y VWS VWS
amendment in equitable way amend contract equitably
: . Breach of . ) .
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Site Analysis Report
Bingara Gorge Waste Water Treatment Plant — EPL Variation

Executive Summary

This Site Analysis Report has been prepared to inform the Veolia Water Solutions & Technologies (Veolia)
application to vary Environment Protection Licence (EPL) 20335 associated with an Onsite Wastewater and
water recycling scheme. The Waste Water Treatment Plant (WWTP) associated with the scheme has not
yet been constructed, with a change of operator occurring in the period since the EPL was issues.
Consequently, a variation to the EPL is required to address the revised WWTP.

This Report provides an overview of the site context, proposed variation and the associated environmental
aspects. A number of detailed technical studies have been undertaken to inform the Site Analysis, which are
cross referenced. Technical studies comprise:

> Plant and Civil Design

> Water Balance Assessment

> Combined Sewerage and Water Infrastructure Operating Plan
> Sewage Management Plan

> Stormwater and Services Review

> Odour Assessment

> Noise Assessment

The technical studies illustrate that subject to implementation of the identified management and mitigation
measures there would not be an unacceptable impact on the surrounding environment as a result of plant
emissions. Conversely the proposal will provide a wastewater treatment facility for the Bingara Gorge
Residential subdivision and adjacent township of Wilton. Based on the conclusions of this Report it is
recommended that the EPA approve the proposed EPL variation subject to the controls identified.
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1 Introduction

1.1 Background

This Site Analysis Report has been prepared on behalf of Veolia Water Solutions & Technologies (Veolia) in
relation to Environment Protection Licence (EPL) 20335 associated with an Onsite Wastewater and water
recycling scheme at Condell Park Road, Wilton. An EPL is required for the Waste Water Treatment Plant
(WWTP) subject to Schedule 1 of the Protection of Environment Operations Act 1997 (POEO Act). The
WWTP associated with the scheme has not yet been constructed, with a change of operator occurring in the
period since the EPL was issued. Veolia propose to vary the design of the WWTP with an associated
variation to the EPL required.

The WWTP is proposed to provide a sewage treatment service for the existing township of Wilton and the
Bingara Gorge residential subdivision, as well as treated recycled water for landscape irrigation and use
within dwellings for non-potable purposes within Bingara Gorge. The WWTP would service a total of 2,000
equivalent tenement (ET) in the ultimate scheme.

1.2 Structure of this Report

The structure of this report is as follows:

> Section 1 — provides an overview of the site context and proposed development
> Section 2 — identifies the legislative context of the proposed development

> Section 3 —reviews the environmental impacts from the proposed development

> Section 4 — summarises the report findings

This Report has been prepared based on the following technical inputs and plans:

> Civil drawings prepared by Cardno (2015) — Appendix A

> Process design drawings prepared by Veolia (2015) — Appendix B

> Combined Sewerage and Water Infrastructure Operating Plan prepared by Veolia (2015)— Appendix C

> MEDLI modelling outputs informing the Water Balance Assessment prepared by Cardno (2015) —
Appendix D

> Sewage Management Plan prepared by Veolia (2015) — Appendix E

> Stormwater and Services Review prepared by Cardno (2015) — Appendix F
> Odour Assessment prepared by Pacific Environment (2015) — Appendix G
> Noise Assessment, prepared by Vipac (2015) — Appendix H

> Landscape Plans, prepared by Cardno (2015) — Appendix |

1.3 Subject Site Location & Surrounds

The WWTP site is located within the western portion of the industrial lands precinct of the Bingara Gorge
residential development area, 60km south of Sydney (refer to Figure 1-1). The site is within the south west
corner of the development area, immediately adjacent to the Hume Highway, which runs along the western
boundary of the site.
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The industrial lands precinct comprises industrial zoned land split into a number of lots to service future
industrial uses. The site is bound by:

> To the North — by the Hume Highway to the north west and unconstructed industrial subdivision to the
north east (Bingara Gorge Golf Course, future residential land and areas of existing bushland

> To the East — by unconstructed industrial subdivision and access road, with the Bingara Gorge
Residential Subdivision beyond

> To the South — by unconstructed industrial subdivision with Condell Park Road further to the south and
large lot rural land beyond

> To the West — by the Hume Highway.

The WWTP will be connected to the road network via an access handle leading to the internal industrial
lands access road, which connects to Condell Park Road. Condell Park Road then connects to Pembroke
Avenue, Picton Road and the Hume Highway providing access north to Sydney and south to Canberra.

1.4 Site Review

The site is has previously been cleared with bulk earthworks undertaken to make the site ready for future
industrial land use. Consequently, potential impacts associated with contamination, ecology or heritage
aspects have already been assessed across the site. The site was initially identified and approved for the
construction and operation of a WWTP by DA ID993_05, issued on 18 May 2006 for Staged Development.

The site currently contains areas of cleared land, along with an interim WWTP and associated areas of
hardstand approved subject to DA 010.2014.0042.001, issued on 8 October 2014.

DA 010.2014.0042.001 approved the staged construction of a Sewerage Treatment Plant (STP), Water
Recycling Scheme and Sewer Rising Main. The stages of development comprised:

> Stage 1 - Installation of a water main, sewer main, sewer rising main from the treatment plant site, early
commissioning works package and bulk earthworks.

> Stage 2 - STP Stage 1
> Stage 3 — STP Stage 2
> Stage 4 — STP Stage 3

The Stage 1 plant has been partially constructed with the following works undertaken:

\Y

Redundancy tank and bund

\Y

Truck fill slab with bund

\

Flow monitoring slab

\Y

Hardstand

The remaining Stage 1 plant items, along with the Stage 2 and 3 plant works are proposed to be modified in
line with Veolia’s plant design with no significant change in the general magnitude of works at each stage.
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15 Development Overview

The proposed development comprises a WWTP serviced via the following infrastructure:
> Gravity sewerage systems, collection tank and transfer pump station

> Pressure sewerage system

> Lilac System

> |rrigation (golf course) storage lagoon

The development drawings are located at Appendix A (civil) and Appendix B (process). Operational details

of the development are located in the Combined Sewerage and Water Infrastructure Operating Plan (Veolia,
2015) (Operations Plan) located at Appendix C. The Operations Plan has been prepared by Veolia to

support an application for a NSW Network Operator's Licence associated with the WWTP and associated
sewer and recycled water networks. The Operations Plan identifies the proposed operations comprising:

> Collection and conveyance of wastewater from Bingara Gorge Development, Bingara Gorge Existing
catchment and Wilton Village (rising main from boundary of Sydney Water assets only) to the WWTP

> Treatment of wastewater at the WWTP to recycled water standard suitable for reuse within a household
lilac pipework system

> Supply of recycled water services to lots in the Bingara Gorge Residential Subdivision
> Supply of recycled water services to lots in the existing Bingara Gorge catchment

> Provision of other services required for the operation, maintenance and repair of the infrastructure
associated with wastewater conveyance, wastewater treatment and recycled water supply.

The Bingara Scheme is partially developed with an interim treatment plant in place, which will be
expanded to:

> Accommodate additional residential and commercial tenements with connection to the network
> Treat additional wastewater on a daily basis and provide greater capacity to manage peak flows

> Upgrade the treatment standard provided for wastewater to increase recycled water usage, with provision
of recycled water to the lilac network.

Veolia holds a Network Operator’s Licence and a Retail Supplier's Licence for operation of the
existing scheme. It should be noted that there is no EPL required under the existing operations as
the volume of wastewater treated does not exceed the threshold volume at which this is required.

The scheme will service an estimated total of 2000 equivalent tenements (ET) from the three
connected catchments, equating to treatment of an average dry weather flow (ADWF) up to
approximately 1.5 ML/d, and peak wet weather flows up to 3.0 ML/d.

A comparison between the scope of operations within the existing Bingara Scheme (authorised to
operate by IPART) and the proposed plant design with the required EPL amendments is provided
in Table 1 of the Combined Sewerage and Water Infrastructure Operating Plan at Appendix C.

The proposed maodifications as identified in the Combined Sewerage and Water Infrastructure
Operating Plan facilitate the capacity to collect and treat a larger volume of wastewater to a higher
standard to accommodate an increase in the number of customers serviced, and enable usage of
recycled water in the lilac network to offset potable water usage through the scheme. Additional
benefits offered by the Bingara Scheme upgrades include improving the quality of water provided to
the golf course irrigation lagoon, minimising restrictions on irrigation water usage, increasing the
volume that can be used on the golf course, and therefore reducing the requirements for
environmental discharge (Veolia, 2015).
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1.6 Civil Works

Refer to Appendix A for details of the civil engineering design drawings.

1.6.1.1 Bulk Earthworks

The bulk earthwork design is detailed on Drawing C1005 of Appendix A. The bulk earthworks will consist of
traditional cut and fill exercise. There is minimal earthworks required for the WWTP site as this was
completed as part of Stage 1 of works approved under DA 010.2014.0042.001.

Bulk earthworks associated with the wet weather storage ponds were partially completed under Stage 1 of
DA 010.2014.0042.001. The revised Veolia plant design requires less ponds than was approved under DA
010.2014.0042.001. The simplified pond layout is shown on Drawing C1003 of Appendix A.

1.6.1.2 Roads

The proposal is serviced via an access handle from the access road servicing the industrial lands precinct.
Roads are detailed in Drawing C1003 and C1004 of Appendix A.

1.6.1.3 Utilities
The plant would be serviced via mains water and electricity, entering the site from Condell Park Road.

A Telstra service will be supplied to the development from the existing network within the Bingara Gorge
Residential Subdivision.

1.6.1.4 Stormwater

The proposed stormwater reticulation works are detailed in Drawing C1009 of Appendix A and described in
the Stormwater and Services Review (Cardno, 2015) located at Appendix B.

The key recommendations of the Stormwater and Services Review are as follows:

> An OSD system with an approximate 104m?2 storage volume. Orifice plate / choke pipe be incorporated
into the design to effectively attenuate peak flows in the developed scenario

> A GPT unit, bio-retention basin and grassed buffer strips to be installed to provide stormwater treatment.
Treatment devices to be assessed for suitability during detailed design. Other treatment options may
need to be considered due to site constraints.

1.6.1.5 Landscaping

Landscape plans have been prepared for the site in accordance with the Wollondilly Shire Council
Development Control Plan. The landscape plans are located at Appendix | and illustrate screening to the
Hume Highway to the north and west, along with tree planting along the internal industrial lands access road
to screen the plant from dwellings within the Bingara Gorge Residential Subdivision.
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2 Regulatory Framework

2.1 Protection of Environment Operations Act 1997

The Protection of Environment Operations Act 1997 (POEO Act) Schedule 1 identifies activities that require
an EPL. Clause 36 of Schedule 1 relates to sewage treatment, which includes:

“the operation of sewage treatment systems (including the treatment works,
pumping stations, sewage overflow structures and the reticulation system) that
involve the discharge or likely discharge of wastes or by-products to
land or waters”.

Subject to Section 58 an EPL may be varied by the regulatory authority. Section 58 (5) states that a licence
is varied by naotice in writing given to the holder of the licence. It is noted that the proposed variation is
subject to assessment and public consultation under the Environmental Planning and Assessment Act 1979
(EP&A Act). Consequently, the EPA is not required to invite and consider public submissions before it varies
the licence as identified by Section 58(6).
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3 Environmental Impact Assessment

This section considers the existing environment and how the proposed works will be integrated into the
existing environment to determine the level of potential impacts as a result of the proposed works.

3.1 Traffic & Access

3.1.1 Existing Environment

Access to the site will be via an access handle to the south eastern portion of the site that connects with the
industrial lands internal access road. The on-site road network allows trucks to service the facility with a
turning bay located at the northern extremity of the road adjacent to the activated sludge tank next to the
existing plant and adjacent to the activated sludge tanks. The turning bays will allow delivery trucks to turn
around prior to exiting the site.

Roads, car parking and access have been design in accordance with the relevant Australian Standards.
Preliminary designs are included in Appendix A. Traffic movements to and from the site would be limited to
operational staff and irregular delivery of chemicals for plant operation and dewatered sludge removal. The
following is a summary of truck movements for operational purposes:

> Chemical (ferric, polymer and sodium hypochlorite) deliveries approximately once per week (at maximum
demand) in tankers that are 12m L x2.5mW x 2.8 mH.;

> Dewatered biosolids removal approximately twice per week viaa 10 m L x 2.5 m W x 2.8 m H vehicle;
and

> Screenings removal approximately once per week via a 8.2m L x 2.5m W x 3.1m H vehicle.

Limited irregular movements would occur associated with plant maintenance, e.g. for membrane and major
equipment repair once per 6-months where a crane will be required onsite to remove membranes from tanks
to the concrete pad area. Due to the limited number of vehicle movements, mitigation and management
measures would only be required during the construction phase.

3.1.2 Mitigation Measures

The following mitigation measures are proposed to ensure works do not significantly impact on the existing
road network:

> The Construction Environmental Management Plan would include a Traffic Management Plan (TMP) to
address traffic movements during construction. Measures within the TMP would include:

- Washing down of vehicles prior to leaving site where required
- Vehicle movements limited to standard construction hours
- Turning off engines when vehicles are not in use

- Traffic entering the site will be staggered to ensure roads are not blocked as a result of the proposed
works.

3.2 Land Use Analysis & Suitability

3.21 Existing Environment

The historic use of the site is characterised by rural activities, primarily grazing. The site is located on land
with a low gradient adjacent to the Hume Highway to the west. The land surrounding the site, associated
with the industrial subdivision falls away to the south, east and north east, with treatment ponds and
residential subdivision beyond.
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The site area is cleared as a result of works associated with previously approved DA’s. These DA’s were
associated with the industrial and sewage treatment uses proposed on site as discussed at Section 1.4.
Consequently, the site is deemed appropriate for the proposal.

Major earthworks are not proposed to significantly change the site levels and water courses do not traverse
the site. Consequently, the overall topographic form will remain unchanged.

Through the implementation of appropriate landscape planning as identified at Appendix | and through the
use of a muted non-reflective colour scheme for the larger tank components of the plant, the proposal would
not create significant impacts on the existing landscape features or the future use of the surrounding area.
Furthermore, the site is identified for industrial purposes and would meet the demands of the existing and
proposed residential development in the area. The proposed works will therefore, positively impact on the
community, facilitating the residential precinct of Bingara Gorge and sustaining the township of Wilton.

3.2.2 Mitigation Measures

The following mitigation measures will ensure that land use and suitability impacts are to be minimised
during the proposed works:

> Areas under construction will be fenced to ensure prevention of the general public entering areas of
construction hazards

> Works will be managed to ensure that the usability of adjacent land parcels is not reduced as a result of
the proposed works

> Implementation of landscape planting as a component of the construction works

> During the detailed design phase, lighting will be designed in accordance with the relevant Australian
Standards including AS4282 Control of the Obtrusive Effects of Outdoor Lighting

> Construction lighting will be directed toward the construction site to minimise use of excessive lighting
and potential spill.

3.3 Odour

The Bingara Gorge Wastewater Treatment Plant Odour Assessment — Preliminary Layout (2015) was
undertaken by Pacific Environment. The Assessment is located at Appendix G. The Assessment intent
was to establish the potential odour footprint from the proposed upgraded WWTP with and without the
treatment tanks being covered to inform design considerations.

The Assessment included the following scope:

> Meteorological modelling

> Estimating emissions for the site based on Sydney Water odour emission rate database values
> Predicting the dispersion of odour using CALPUFF

> Comparing the predicted concentrations against the New South Wales odour criterion.

The Assessment found that emissions from the site were dominated by the odour control unit based on a
conservative assessment. The predicted odour concentrations (Pacific Environment, 2015) identified that:

The site is expected to comply with the C99 1sec = 2ou criterion for both scenarios.

Covering the treatment tanks is unlikely to significantly change the odour footprint of the site due to the
dominance of the odour control unit emissions.

The dispersion modelling of predicted odour emissions from the WWTP indicates that “the site would meet
the most stringent of the NSW Criteria, namely C99 1 sec = 2 ou at nearby receptors, for both scenarios
modelled” (Pacific Environment, 2015). Furthermore, should the preliminary layout, on which the
Assessment was made undergo minor modification within the site with the odour sources being relocated
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(i.e. treatment and treated water storage tanks), and minor modification in the location of the OCU, the C99 1
sec = 2 ou criterion would still be met at nearby sensitive locations. This is based on the very large buffer
distance between the point at which the NSW Criteria are achieved and the nearby sensitive locations.

3.3.1 Mitigation Measures

The WWTP would satisfy the odour emissions criteria, with no further mitigation and management measures
beyond the proposed design required.

34 Noise & Vibration

Vipac Engineers and Scientists Pty Ltd (Vipac) (2015) prepared the Bingara Gorge Wastewater Treatment
Plant Noise Impact Assessment (Noise Assessment) based on the NSW Industrial Noise Policy (INP) and
Australian Standard AS 1055-1997. The Noise Assessment is located at Appendix H. The Noise
Assessment was undertaken to determine potential impacts of the revised WWTP design on sensitive
receivers and updates the previous Vipac Noise Impact Assessment report (2013).

Potentially impacted receivers include three residences to the south comprising part of the existing Wilton
Village, as well as two future stages of the Bingara Gorge Residential Subdivision being Highlands and
Fairways. Background noise monitoring was undertaken at one location to establish the background levels,
with modelling subsequently undertaken to establish the extent of potential impact.

Noise modelling was undertaken for both operating scenarios being Stage 1 and 2 operating concurrently
and Stage 3 operations. The modelling examined neutral and worst case conditions during the day and
night, with the difference in noise generation between the two operating scenarios considered negligible
(approximately 1dB).

The predicted noise impact on sensitive receivers ranged from between 15 to 40 dB(A) dependent upon the
criteria used (Vipac, 2015). Consequently, the noise generation fell below the applicable criteria during day,
evening and night time. Consequently, Vipac are of the opinion that the WWTP is acceptable from a noise
generation perspective (Vipac, 2015) with no mitigation required, other than that already incorporated into
the design.

341 Mitigation Measures

The WWTP would satisfy the noise emissions criteria, with no further mitigation and management measures
beyond the proposed design required.

3.5 Water Cycle

351 Water Balance

Water, nutrient and salt balance modelling of the proposed recycled water irrigation scheme was undertaken
using the MEDLI model version 1.3 (Model for Effluent Disposal by Land Irrigation) developed by the
Queensland Department of Natural Resources (Department of Natural Resources, 1998). MEDLI is a daily
water, nutrient and salt balance model that uses derived site specific daily rainfall, pan evaporation,
temperature and solar radiation data to simulate the water balance, plant growth and nutrient and salt
transport in an irrigation system. MEDLI modelling was undertaken to demonstrate the proposed irrigation
scheme will comply with the requirements outlined in the NSW Environmental Guidelines: Use of Effluent by
Irrigation (NSW DEC, 2004).
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3.5.2 Sewage Management Plan prepared by Veolia (2015)

Veolia prepared a Sewage Management Plan (2015), which provides an overview of the design of the
sewage management, treatment and distribution system associated with the PRWP. The Management Plan
located at Appendix E identifies the current temporary treatment plant function along with that of the
proposed plant. The Management Plan also identifies discharge during wet weather operations, associated
water quality and monitoring.

A monitoring regime is identified, along with operational management measures including customer service
and complaints handling mechanisms, along with emergency response plans and incident reporting.

3.6 Waste

Veolia is acutely aware of their role and responsibility in the conservation of natural resources and impacts to
the environment. Opportunities to minimise waste generation and maximise the use of existing resources on
site will be implemented where possible.

Waste comprising scrap metal, masonry, packaging materials and plastics generated during the construction
phase would be collected in sorted skip bins on-site and would be removed by a licensed contractor.
General waste generated by contractors working on site will be collected and recycled where possible or
disposed at a licensed waste facility.

A Site Waste Minimisation and Management Plan (SWMMP) will be developed as part of the proposed
works to ensure waste is minimised and recycled where possible and that the appropriate measures are
employed throughout the project to ensure that waste is disposed of in a legal manner.

Biosolids and screenings will be transferred via a licenced contractor to a suitable disposal facility. Solids
storage bins onsite will be fully enclosed with odour extraction.

3.6.1 Mitigation Measures

The following mitigation measures will be utilised to minimise potential impacts associated with waste
generation during development:

> Development and implementation of a SWMMP

3.7 Cumulative Impacts

Cumulative impacts relate to the compounding effects and interactions arising from both the individual
environmental impacts interacting to exacerbate the overall impact and the interactions between
developments proposed or operating within the locality or at a similar time. Together these impacts can
affect the natural or built environment. Consideration of cumulative impacts ensures that environmental
impacts from the proposal are not viewed in isolation from surrounding developments.

Consideration of the cumulative impacts is primarily achieved by each specific environmental assessment
within this SEE, with, each assessment that has the potential to affect offsite locations undertaken in the
context of the surrounds. This approach ensures that both on and off-site impacts are considered along with
those in the surrounding environment.

Development within the wider Bingara Gorge Residential Subdivision is the primary contributor to cumulative
impacts within the locality. Works within Bingara Gorge currently occurring are primarily to the east and
northeast in the form of civil works for residential subdivision, as well as around the golf course club house
and golf course. The master planning of the development has resulted in the cumulative impacts of the
overall site being considered from the outset, with the Bingara Gorge Subdivision considered in its wider
context.
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The master planning of the Estate ensures that the final land form would not create an unacceptable
cumulative impact. Cumulative impacts associated with the construction of the WWTP have been addressed
through the staging of development and incorporation of mitigation and management measures identified
within this Report into the contractors CEMP.

The staging of development ensures that extensive works are not being undertaken concurrently across the
Bingara Gorge Subdivision, as this would have the potential to create impacts through cumulative noise
generation and truck movements. The staging of works packages dilutes the potential impacts to an
acceptable level as identified in the impact assessments undertaken.

This assessment has found that there are no anticipated cumulative impacts created by interactions between
the WWTP construction and operation, and the wider subdivision works on account of the staging of works.
Potential cumulative impacts associated with a number of on-site construction activities occurring
concurrently are not anticipated subject to the incorporation of the mitigation measures including the use of
erosion control measures to limit potential impacts from earthworks and transport off site, and the
consideration of traffic noise as well as on-site construction noise when addressing the overall noise impact
from the works, as identified in the individual impact assessment sections.
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4 Conclusion

4.1 Conclusion

This Report has been prepared to support a variation to Environment Protection Licence (EPL) 20335
associated with an Onsite Wastewater and water recycling scheme at Condell Park Road, Wilton. Veolia
propose to vary the design of the Waste Water Treatment Plant (WWTP) with an associated variation to the
EPL required.

The analysis within this Report has been undertaken to inform the WWTP design to ensure that potential
impacts on the environment are minimised during both construction and operation. A Water Balance
Assessment has been undertaken, with these findings informing the design capacity of the Plant. The
refinements have ensured that overflows are managed at acceptable levels in accordance with the
previously approved EPL. Operational and Waste Water Management Plans have been prepared to address
the Plant operation, with management and reporting regimes put in place to guide future operation.

The site is located between the Hume Highway to the west and the Bingara Gorge Residential Subdivision to
the east. The proximity of the site to residential areas has been considered, with a noise and air quality
assessment undertaken. These assessments found that the noise generated by the WWTP would not
impact on the surrounding residential areas. Further, the odour generation from the WWTP does not exceed
the level of the previously approved plant and complies with the applicable criteria.

In summary the assessments have found that the WWTP would not create an unacceptable impact to the
environment, with an appropriate monitoring regime proposed to ensure these impacts are considered on a
continuous basis. Consequently, it is considered that the proposed WWTP plant design, construction and
operation is acceptable and that an EPL variation should be supported.
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xxxxxxxxxxxxxxxxxx

SUMMARY OUTPUT
MEDLI Version 1.30

Data Set: Bingara Gorge 3
Run Date: 29/04/15 Time:14:33:41.98

EEAEXEAXAXAXAAXAXAAXAAAXAAXAXAAAXAAAAAAAAXAAAXAAAXAXdX

GENERAL INFORMATION

R R e e R R R R e e b

Title: Bingara Gorge 2

Subject: Stormwater Infiltration Ignored
Client: Lend lease

User: Lynn Morrissey

Time: Wed Apr 29 14:30:08 2015
Comments: [no entry]

RUN PERIOD

EAE R R = e

1/ 1/1959
31/12/2014
56 years

Starting Date
Ending Date

Run Length 0 days

CLIMATE INFORMATION

AR R R R R R R R R R R R

Enterprise site: Bingara Gorge
Weather station: WILTON_34.25S_150.70E

ANNUAL TOTALS 10 Percentile 50 percentile

90 Percentile

Nov
89
157

-34.3 deg S 150.7 deg E

Dec
76
184

Year

906
1389

Rainfall mm/year 534. 912. 1326.
Pan Evap mm/year 1255. 1387. 1533.

MONTHLY Jan Feb Mar Apr May Jun Jul Aug Sep Oct
Rainfall (mm) 86 111 98 76 65 84 44 61 47 73
Pan Evap (mm) 180 142 127 92 65 52 59 84 111 139
Ave Max Temp DegC 27 27 25 22 19 16 15 17 20 22
Ave Min Temp DegC 16 16 15 12 9 6 5 6 10
Rad (MJI/m2/day) 22 19 17 14 11 9 10 14 17 20
MONTHLY IRRIGATION
Irrigation (m) 45 34 33 29 26 21 24 34 37 41

38

50

412

SOIL PROPERTIES

*Ahkkkkiikkhkikikikiikx

Soil type: Low Perm Red Brown Earth
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SOIL WATER PROPERTIES

Layer 1 Layer 2 Layer 3 Layer 4
Bulk Density (g/cm3) 1.4 1.5 1.5 1.5
Porosity (mm/layer) 46.4 218.9 271.7 129.1
Saturated Water Content (mm/layer) 46.0 217.5 268.8 128.4
Drained Upper Limit (mm/layer) 25.7 160.0 203.4 96.9
Lower Storage Limit (mm/layer) 8.6 100.5 153.6 78.6
Air Dry Moisture Content (mm/layer) 4.3
Layer Thickness (mm) 100.0 500.0 600.0 300.0
Profile Max Rootzone

Total Saturated Water Content (mm) 660.7 263.5
Total Drained Upper Limit (mm) 486.0 185.7
Total Lower Storage Limit (mm) 341.3 109.1
Total Air Dry Moisture Content (mm) 5.7 4.8
Total Depth (mm) 1500.0 600.0
Maximum Plant Available Water Capacity 76.6
Saturated Hydraulic Conductivity

At Surface (mm/hr) 20.0

Limiting (mm/hr) 0.5
RUNOFF
Runoff curve No 11 75.0
SOIL EVAPORATION
CONA (mm/day”0.5) 4.0
URITCH (mm) 10.0

AVERAGE WASTE STREAM

xxxxxxxxx

Other waste stream
(All values relate to influent after any screening and recycling, if applicable).

Inflow Volume (ML/year) 220.2
Nitrogen (tonne/year) 2.2
Phosphorus (tonne/year) 0.2
Salinity (tonne/year) 109.9
Nitrogen Concentration (mg/L) 10.0
Phosphorus Concentration (mg/L) 1.0
Salinity (mg/L) 499.0
Salinity (dS/m) 0.8

WASTE STREAM DETAILS (for last inflow event):
Nitrogen Concentration (mg/L) 10.0
Phosphorus Concentration (mg/L}hge1&?8261
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Maximum pond volume (ML) 80.0
Minimum allowable pond volume ML) 5.3
Average pond depth m) 1.7
Pond depth at outlet m) 6.0
Maximum water surface area (m2 x1000) 13.3
Pond catchment area (m2 x1000) 13.6
Pond footprint length m) 188.4
Pond footprint width m) 72.4

POND WATER BALANCE

Inflow of Effluent to pond system (ML/yr) 220.2
Recycle Volume from pond system (MLZyr) 0.0
Rain water added to pond system (MLZyr) 12.4
Evaporation loss from pond system (MLZyr) 13.0
Seepage loss from pond system (MLZyr) 0.5
Irrigation from last pond (ML/Zyr) 217.4
Volume of overtopping (MLZyr) 2.1
Sludge accumulated (MLZyr) 0.0
Sludge accumulated (t DM/yr) 0.0

Sludge removed (MLZyr) 0.0
No of desludging events every 10 years 0.0
Increase in pond water volume (MLZyr) -0.4
OVERTOPPING EVENTS
Volume of overtopping (MLZyr) 2.14
No. of days pond overtops per 10 years 36.43
Average Length of overtopping events (days) 9.71
% Reuse 98.81
No. of overtopping events every 10 years

> 0.000 ML 3.75

> 0.005 ML* 3.75

> 1.000 ML 3.21

> 2.000 ML 2.86

> 5.000 ML 1.96

> 10.000 ML 0.71

> 20.000 ML 0.00

> 50.000 ML 0.00
* Volume equivalent to 1 mm depth of water
>>> NO-IRRIGATION EVENTS <<<
%Days rain prevents irrigation 27.5
%Days water demand too small to trigger irr. 38.6
No. periods/year without irrigable effluent 0.0
Average Length of such periods (days) 0.0

POND NITROGEN BALANCE

Nitrogen Added by Effluent (tonne/yr) 2.2
Nitrogen removed by Irrigation (tonne/yr) 1.7
Nitrogen removed by Volatilisation(tonne/yr) 0.5
Nitrogen removed by Seepage (tonne/yr)Pagelg;(QZG1

Irrig. from pond (ML/yr) 217.4

-4-
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Nitrogen accumulated in Sludge (tonne/yr) 0.0

Nitrogen lost by Overtopping (tonne/yr) 0.0
Nitrogen involved in Recycling (tonne/yr) 0.0
Increase in pond Nitrogen (tonne/yr) 0.0

POND PHOSPHORUS BALANCE

Phosphorus Added by Effluent (tonne/yr) Irrig. from pond (ML/yr) 217.4
Phosphorus removed by Irrigation (tonne/yr)
Phosphorus removed by Seepage (tonne/yr)

Phosphorus accumulated in Sludge (tonne/yr)
Phosphorus lost by Overtopping (tonne/yr)
Phosphorus involved in Recycling (tonne/yr)
Increase in pond Phosphorus (tonne/yr)

OO OO0 OoOOo
OO OOONN

POND SALINITY BALANCE

Salinity Added by Effluent (tonne/yr) 109.9
Salinity removed by Irrigation (tonne/yr) 108.9
Salinity removed by Seepage (tonne/yr) 0.2
Salinity lost by Overtopping (tonne/yr) 1.0
Salinity involved in Recycling (tonne/yr) 0.0
Increase in pond Salinity (tonne/yr) -0.2

POND CONCENTRATIONS

Pond 1
Average Nitrogen Conc of Pond Liquid (mg/L) 7.4
Average Phosphorus Conc of Pond Liquid(mg/L) 1.0
Average TDS Conc of Pond Liquid (mg/L) 487.5
Average Salinity of Pond Liquid (ds/m) 0.8
Average Potassium Conc of Pond Liquid (mg/L) 0.0

(On final day of simulation)

Nitrogen Conc of Pond Liquid (mg/L) 7.6
Phosphorus Conc of Pond Liquid (mg/L) 1.0
TDS Conc of Pond Liquid (mg/L) 498.8
EC of Pond Liquid (ds/m) 0.8
Potassium Conc of Pond Liquid (mg/L) 0.0

REMOVED SLUDGE - NUTRIENT & SALT CONCENTRATIONS

Nitrogen in removed Sludge (db) (kg/tonne) 0.0
Phosphorus in removed Sludge (db) (kg/tonne) 0.0
Salt in removed Sludge (db) (kg/tonne) 0.0
Potassium in removed Sludge (db) (kg/tonne) 0.0
REMOVED SLUDGE - NUTRIENT & SALT MASSES

Nitrogen in removed Sludge (tonne/yr) 0.0
Phosphorus in removed Sludge (tonne/yr) 0.0
Salt in removed Sludge (mass bal.)(tonne/yr) 0.0
Salt in removed Sludge (tonne/yr) 0.0

Potm. in removed Sludge (mass bal.)(tonne/yrpagelgyg261
-5-
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Potassium in removed Sludge

(tonne/yr)

0.0

LAND DISPOSAL AREA

B R R e R e e

WATER BALANCE

(Initial soil water assumed to be at field capacity)
(Irrigated up to 34.11% of field capacity)

Rainfall

Irrigation

Soil Evaporation
Transpiration

Runoff

Drainage

Change in soil moisture

ANNUAL TOTALS

(mm/year)
(mm/year)
(mm/year)
(mm/year)
(mm/year)
(mm/year)
(mm/year)

906.8
412.6
153.7
634.2
38.4
492.9
0.1

Irrigation Area

(ha)

Year Rain Irrig Sevap Trans Runoff  Drain Change
(mm) (mm) (mm) (mm) (mm) (mm) (mm)
1959 1104.0 434.4 192.6 623.5 14.6 713.9 -6.3
1960 1014.0 419.9 200.7 586.1 5.4 634.2 7.5
1961 1239.0 389.6 202.6 601.2 81.5 733.4 9.8
1962 1051.0 410.2 38.3 660.6 7.7 761.1 -6.3
1963 1669.0 343.0 37.2 645.8 74.9 1263.5 -9.4
1964 1023.0 519.7 43.3 740.1 395.8 424.8 -61.4
1965 445.0 403.3 42.5 569.7 0.0 227.9 8.2
1966 715.0 400.1 40.2 622.2 39.5 359.6 53.6
1967 911.0 428.2 40.1 699.0 11.8 598.1 -9.7
1968 463.0 404.3 216.0 591.5 0.0 85.1 -25.3
1969 1307.0 331.9 39.8 667.4 41.7 858.2 31.8
1970 771.0 481.4 45.8 796.9 1.1 357.3 51.2
1971 782.0 429.5 44.9 762.4 0.0 447.7 -43.6
1972 962.0 416.8 44.1  774.5 6.5 609.4 -55.6
1973 974.0 369.9 229.2 631.3 1.9 421.1 60.4
1974 1376.0 375.0 39.0 653.2 45.4 1022.1 -8.7
1975 1011.0 455.8 43.2 741.3 68.3 624.7 -10.7
1976 1244.0 424.0 42.5 758.1 1.6 875.6 -9.8
1977 677.0 407.0 233.6 618.6 8.8 274.6 -51.6
1978 1395.0 427.6 42.9 745.2 168.5 820.3 45.6
1979 359.0 398.0 419.1 358.7 0.0 25.7 -46.4
1980 480.0 399.8 396.1 408.8 1.1 56.6 17.2
1981 984.0 404.6 356.8 582.5 5.3 362.0 82.0
1982 453.0 411.5 334.4 502.7 0.3 125.6 -98.5
1983 903.0 414.7 326.8 484.3 48.2 400.1 58.3
1984 1122.0 417.1 42.7 749.4 18.1 689.2 39.8
1985 989.0 346.4 42.0 682.4 0.0 640.3 -29.4
1986 995.0 491.7 43.6 759.9 201.0 521.9 -39.8
1987 1021.0 369.9 42.4  696.2 77.7 504.3 70.3
1988 1345.0 440.8 42.5 724.2 -13.0

52.7

222 'IJage 1§71<9 2&1
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1989 1031.0 411.4 40.4 685.6 0.9 729.2 -13.7
1990 1413.0 382.2 76.8 656.8 131.5 932.4 -2.4
1991 904.0 441.9 622.8 367.6 80.1 282.5 -7.1
1992 811.0 404.3 174.2 665.0 8.9 344.1 23.1
1993 700.0 424.3 261.1 600.6 0.0 309.8 -47.2
1994 551.0 403.8 57.3 700.1 1.2 181.9 14.2
1995 954.0 415.0 296.9 628.5 34.9 399.1 9.6
1996 806.0 415.7 42.8 736.5 1.1 441.7 -0.3
1997 702.0 409.6 42.9 769.7 5.2 335.6 -41.8
1998 992.0 370.4 41.0 671.6 90.8 508.0 51.1
1999 1019.0 349.4 37.0 638.4 34.1 602.3 56.6
2000 674.0 470.8 38.8 703.3 0.0 463.0 -60.3
2001 710.0 472.7 287.6 612.6 0.0 323.9 -41.5
2002 603.0 406.7 43.5 694.4 1.1 289.4 -18.7
2003 703.0 410.9 283.5 571.5 0.3 210.0 48.6
2004 733.0 411.9 42.3 782.8 0.1 323.6 -4.0
2005 816.0 408.7 39.8 630.3 7.1 531.8 15.5
2006 516.0 410.3 522.6 265.5 0.5 207.7 -69.9
2007 1165.0 397.3 319.3 488.6 66.7 615.4 72.3
2008 875.0 420.8 37.9 692.1 28.1 541.6 -3.9
2009 654.0 435.2 348.6 555.5 0.0 178.0 7.1
2010 1000.0 395.8 351.6 528.5 1.6 512.0 2.0
2011 913.0 420.5 274.5 531.4 12.6 517.5 -2.4
2012 899.0 383.9 37.6 629.1 4.5 612.1 -0.3
2013 1017.0 477.1 342.9 573.3 91.1 492.5 -5.7
2014 834.0 388.6 40.8 697.2 1.9 466.5 16.1
NUTRIENT BALANCE

NITROGEN

Total N irrigated from ponds (kg/ha/year) 31.7 % of Total as ammonium
Nitrogn lost by ammonia volat. (kg/ha/year) 5.1 Deep Drainage (mm/year)
Nitrogen added in irrigation (kg/ha/year) 26.6

Nitrogen added in seed (kg/ha/year) 0.7

Nitrogen removed by crop (kg/ha/year) 84.9
Denitrification (kg/ha/year) 0.3

Leached NO3-N (kg/ha/year) 0.5

Change in soil organic-N (kg/ha/year) -57.4

Change in soil solution NH4-N (kg/ha/year) 0.0

Change in soil solution NO3-N (kg/ha/year) -1.0

Change in adsorbed NH4-N (kg/ha/year) 0.0

Initial soil organic-N (kg/ha) 3520.0

Final soil organic-N (kg/ha) 304.3

Initial soil inorganic-N (kg/ha) 55.3

Final soil inorganic-N (kg/ha) 0.0

Average NO3-N conc in the root zone (mg/L) 0.0

Average NO3-N conc below root zone (mg/L) 0.1

Average NO3-N conc of deep drainage (mg/L) 0.1

PHOSPHORUS
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Phosphorus added in irrigatn (kg/ha/year) 4.2 % of Total as phosphate 100.0
Phosphorus added in seed (kg/ha/year) 0.1
Phosphorus removed by crop (kg/ha/year) 3.5
Leached P04-P (kg/ha/year) 0.0
Change in dissolved PO4-P (kg/ha/year) 0.0
Change in adsorbed P04-P (kg/ha/year) 0.6
Average P04-P conc in the root zone (mg/L) 0.0
Average P04-P conc below root zone (mg/L) 0.0
SOIL P STORAGE LIFE

Year YearNo. Tot P stored P leached in year

kg/ha kg/ha

1959 1 1951.4 0.1

1960 2 1960.5 0.1

1961 3 1958.5 0.1

1962 4 1960.8 0.1

1963 5 1963.0 0.1

1964 6 1971.2 0.0

1965 7 1968.3 0.0

1966 8 1970.1 0.0

1967 9 1971.3 0.1

1968 10 1978.7 0.0

1969 11 1974.0 0.1

1970 12 1974.9 0.0

1971 13 1975.6 0.0

1972 14 1981.6 0.1

1973 15 1976.8 0.0

1974 16 1976.4 0.1

1975 17 1977.1 0.1

1976 18 1982.7 0.1

1977 19 1978.5 0.0

1978 20 1978.7 0.1

1979 21 1980.2 0.0

1980 22 1987.3 0.0

1981 23 1983.0 0.0

1982 24 1983.4 0.0

1983 25 1984.2 0.0

1984 26 1988.5 0.1

1985 27 1982.8 0.1

1986 28 1982.8 0.1

1987 29 1982.6 0.1

1988 30 1987.9 0.1

1989 31 1982.2 0.1

1990 32 1982.1 0.1

1991 33 1983.9 0.0

1992 34 1989.8 0.0

1993 35 1984.0 0.0

1994 36 1983.7 0.0

1995 37 1984.1 0.0

1996 38 1989.0 0.0

1997 39 1983.2 0.0

Page 159 of 261
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1998 40 1983.0 0.1
1999 41 1982.7 0.1
2000 42 1988.1 0.0
2001 43 1983.7 0.0
2002 44 1983.5 0.0
2003 45 1984 .2 0.0
2004 46 1989.3 0.0
2005 47 1983.4 0.1
2006 48 1984.7 0.0
2007 49 1985.4 0.1
2008 50 1989.5 0.1
2009 51 1984.5 0.0
2010 52 1984.9 0.1
2011 53 1984 .6 0.1
2012 54 1988.8 0.1
2013 55 1984 .4 0.0
2014 56 1984.0 0.0
PLANT

Plant species: Ryegrass pasture

PLANT WATER USE

Irrigation (mm/year)
Pan coefficient %)
Maximum crop coefficient %)
Average Plant Cover (%)
Average Plant Total Cover (%)
Average Plant Rootdepth (mm)
Average Plant Available Water Capacity (mm)
Average Plant Available Water (mm)

Yield produced per unit transp. (kg/ha/mm)
PLANT NUTRIENT UPTAKE
Dry Matter Yield (Shoots) (kg/ha/yr)

Net nitrogen removed by plant (kg/ha/yr)
Net phosphorus removed by plant (kg/ha/yr)

413.
1.0
0.8

61.
86.
527.
7.
65.
12.

7650.
84.
3.

Totl Irrigation Area(ha)

Shoot Concn
Shoot Concn

AVERAGE MONTHLY GROWTH STRESS (0=no stress, 1=full stress)

Month Yield Nitr Temp Water Water
kg/ha Defic Logging

1 767. 0.6 0.2 0.1 0.0

2 614. 0.5 0.2 0.1 0.0

3 685. 0.6 0.1 0.1 0.0

4 562. 0.6 0.0 0.1 0.0

h Page 160 of 261
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5 469. 0.
6 416.
7 513.
8 612.
9 687.
10 761.
11 744.
12 821.

O OO OO0 OoOOo
O 0N O OO

6

0.0

>>> NO-PLANT EVENTS <<<

O O O0OO0OO0OO0OOoOOo
PP, OOOOOO]|

0.0

0.
0.
0.
0.
0.
0.
0.

ol eoleolNolNolNoNo

%Days due to temperature stress 0.2
%Days due to scorching 0.2
%Days due to water stress 1.3
%Days due to nitrogen stress 0.1
No. of forced harvests per year 0.7
No. of normal harvests per year 1.8
SALINITY
Salt tolerance - plant species: tolerant
Average EC of Irrigation Water (ds/m) 0.8 Irrigation (mm/year) 412.6
Average EC of Rainwater (dS/m x10) 0.3 Rainfall (mm/year) 906.8
Average EC of Infiltrated water (dS/m) 0.3
Av. water-upt-weightd rootzone EC(dS/m s.e.) 0.2
EC soil soln (FC) at base of rootzone (dS/m) 0.8 Deep Drainage (mm/year) 492.9
Reduction in Crop yield due to Salinity (%) 0.0
Percentage of yrs that crop yld falls below
90% of potential because of soil salinity 0.0
Period ECrootzone ECbase Rel Yield
sat ext in situ
(dS/m) (ds/m) )

1959 - 1968 0.20 0.60 100.

1960 - 1969 0.19 0.58 100.

1961 - 1970 0.20 0.61 100.

1962 - 1971 0.21 0.65 100.

1963 - 1972 0.22 0.67 100.

1964 - 1973 0.24 0.80 100.

1965 - 1974 0.22 0.69 100.

1966 - 1975 0.21 0.65 100.

1967 - 1976 0.19 0.59 100.

1968 - 1977 0.20 0.62 100.

1969 - 1978 0.18 0.56 100.

1970 - 1979 0.21 0.65 100.

1971 - 1980 0.22 0.68 100.

1972 - 1981 0.22 0.68 100.

1973 - 1982 0.23 0.75 100.

1974 - 1983 0.24 0.76 100

“Page 161 of 261

-10-



WAUWOLCFSO01\Projects\FY15\063_Bingara WWTP - EPL\_Data-In\Water Balance\20150429\0118SUMM.STA Friday, 1 May 2015 10:46 AM

1975 - 1984 0.25 0.83 100.
1976 - 1985 0.24 0.81 100.
1977 - 1986 0.26 0.89 100.
1978 - 1987 0.25 0.83 100.
1979 - 1988 0.25 0.84 100.
1980 - 1989 0.22 0.72 100.
1981 - 1990 0.20 0.61 100.
1982 - 1991 0.20 0.62 100.
1983 - 1992 0.19 0.60 100.
1984 - 1993 0.20 0.61 100.
1985 - 1994 0.21 0.66 100.
1986 - 1995 0.22 0.70 100.
1987 - 1996 0.22 0.71 100.
1988 - 1997 0.23 0.74 100.
1989 - 1998 0.23 0.78 100.
1990 - 1999 0.23 0.77 100.
1991 - 2000 0.26 0.90 100.
1992 - 2001 0.26 0.89 100.
1993 - 2002 0.26 0.91 100.
1994 - 2003 0.27 0.93 100.
1995 - 2004 0.26 0.89 100.
1996 - 2005 0.25 0.86 100.
1997 - 2006 0.27 0.91 100.
1998 - 2007 0.25 0.85 100.
1999 - 2008 0.26 0.85 100.
2000 - 2009 0.28 0.98 100.
2001 - 2010 0.27 0.94 100.
2002 - 2011 0.26 0.88 100.
2003 - 2012 0.24 0.81 100.
2004 - 2013 0.24 0.77 100.
2005 - 2014 0.23 0.74 100.

GROUNDWATER

E = S e e o o

Average Groundwater Recharge (m3/day) 711.0

Average Nitrate-N Conc of Recharge (mg/L) 0.1

Thickness of the Aquifer m) 10.0

Distance (m) from Irrigation Area to where
Nitrate-N Conc in Groundwater is Calculated 1020.0

Concentration of NITRATE-N in Groundwater (mg/L)

Year Depth Below Water Table Surface
0.0m 50m 9.0m

1963 0.0 0.0 0.0

1968 0.1 0.1 0.1

1973 0.1 0.1 0.1

1978 0.1 0.1 0.1

1983 0.1 0.1 0.1

- Page 162 of 261
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1988 0.1 0.1 0.1

1993 0.1 0.1 0.1

1998 0.1 0.1 0.1

2003 0.1 0.1 0.1

2008 0.1 0.1 0.1

2013 0.1 0.1 0.1
Last 2014 0.1 0.1 0.1
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Stormwater & Services Report

1. Introduction

Cardno South Coast has been commissioned by Veolia Pty Ltd to complete a civil, stormwater & service
design and associated report for the proposed Wastewater Treatment Plant at the Bingara Gorge industrial
lands for development approval purposes. It is proposed to construct a process building, storage tanks,
pavement, stormwater drainage infrastructure and associated services utilities as part of the scope of works
for the Wastewater Treatment Plant.

This stormwater design employs the principals of Water Sensitive Urban Design (WSUD), with a focus on
reducing pollutant export and managing storm flows while improving the visual aesthetics of the urban
landscape as a part of the greater concept of Ecologically Sustainable Development. Stormwater quality
modelling has been undertaken using the MUSIC 5.0 program as a part of the WSUD treatment train
selection process. The water quality improvement devices chosen for the development will reduce post
development stormwater pollutant loads in accordance with the objectives in the Bingara Gorge: Flooding,
Stormwater and Water Quality Management Strategy Report (J. Wyndham Prince, Sept 2013).

The DRAINS stormwater modelling program has been used to determine the peak stormwater flow rates for
all Average Recurrence Interval (ARI) storm events up to and including the Q100 ARI event for the post
development site. DRAINS has been utilised to establish the increase in peak stormwater flow rates for all
ARI storm events and the On-site Detention (OSD) storage volumes required to attenuate these flows back
to existing rates.

2.  Site Description

The subject site is located at the western extent of Condell Park Road, Bingara Gorge. The subject site is
approximately 6,700m?2 and is bounded by the ARTC rail corridor to the east and the Hume Highway to the
north.

The site is currently a small wastewater treatment facility, with existing infrastructure consisting of a single
wastewater treatment process building (approximately 700m? of roof area), formed driveways and storage
areas. The remaining site is vacant and clear of any development consisting of grasses. Figure 1 shows the
location of the site and the existing infrastructure.

Site topography is characterised by a small hilltop plateau in the central area of the site. The plateau area
has relatively flat grades with slopes between 0% and 3% which gradually increases towards the site
perimeter from between 3% and 5%. The site slopes towards the ARTC Rail Corridor to the eastern
boundary and the Hume Highway to the west.
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4.  Site Services

The following services will be provided to the site, by the service providers listed below when the main
access road in constructed as per pending DA approval 2013.0283.

Service Service Provider
Gas Jemena
Telecommunications Telstra

Electricity Endeavour Energy
Water Sydney Water
Recycled Water SoloWater

Sewer SoloWater

There are existing services located in Condell Park Road and applications will be made to these service
providers at detailed design stage.

There are existing services connected to the existing Veolia sewerage treatment plant. These services will
be used temporarily for this proposed development.

5.  Minor Drainage System

The minor drainage system has been designed for the 10 year ARI design storm spectrum in accordance
with Wollondilly Shire Council’'s (WSC) Specification D5: Stormwater Drainage Design, and the Institution of
Engineer’s publication Australian Rainfall and Runoff (1987). Peak runoff volumes have been calculated
using DRAINS stormwater modelling software.

DRAINS is based around the ILSAX hydrological model (loss and routing model). It uses a loss model
involving depression storages and the Horton infiltration model for pervious areas, and the time-area method
as a routing model to convert rainfall hyetographs to runoff hydrographs.

Peak runoff volumes have been calculated using the DRAINS stormwater modelling software. Interallotment
drainage systems have been designed using DRAINS.

6. Major Drainage System

The major drainage system has been designed for the 100 year ARI design storm spectrum in accordance
with Wollondilly Shire Council's (WSC) Specification D5: Stormwater Drainage Design, and the Institution of
Engineer’s publication Australian Rainfall and Runoff (1987). Peak runoff volumes have been calculated
using DRAINS stormwater modelling software.

Overflows from pits will flow towards the Hume Highway to the west of the site.

All overflow paths meet the V*D requirements safety requirements.
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0. Conclusion & Recommendations

The Stormwater Management Plan for the Wastewater Treatment Plant has been prepared to support a
development application for the site.

The SWMP for the development of the site has been prepared in accordance with WSC’s Specification D5:
Stormwater Drainage Design. Stormwater runoff is to be conveyed using a pit and pipe drainage system
which operates within the proposed site.

OSD has been incorporated into the drainage design via and underground OSD tank with a 104m? storage
capacity. The drainage design is such that there are no adverse effects to adjoining properties or upon the
land as a result of stormwater run-off.

The stormwater treatment developed for the site provides reductions in post development stormwater runoff
pollutant concentrations entering the inter-allotment drainage design proposed for the Bingara Gorge
Industrial Lands. To achieve these improvements stormwater flows from the site are directed to a WSUD
treatment system comprising a GPT, bio-retention basin and grassed buffer strips rather than direct
discharge off site. Constructability issues on site may require the use of other stormwater treatment options.

It is recommended that:

> An OSD system with an approximate 104m? storage volume. Orifice plate / choke pipe be incorporated
into the design to effectively attenuate peak flows in the developed scenario

> A GPT unit, bio-retention basin and grassed buffer strips to be installed to provide stormwater treatment.
Treatment devices to be assessed for suitability during detailed design. Other treatment options may
need to be considered due to site constraints.
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DISCLAIMER

Pacific Environment acts in all professional matters as a faithful advisor to the Client and exercises all
reasonable skill and care in the provision of its professional services.

Reports are commissioned by and prepared for the exclusive use of the Client. They are subject to and
issued in accordance with the agreement between the Client and Pacific Environment. Pacific
Environment is not responsible for any liability and accepts no responsibility whatsoever arising from the
misapplication or misinterpretation by third parties of the contents of ifs reports.

Except where expressly stated, Pacific Environment does not attempt to verify the accuracy, validity or
comprehensiveness of any information supplied to Pacific Environment for its reports.

Reports cannot be copied or reproduced in whole or part for any purpose without the prior written
agreement of Pacific Environment.

Where site inspections, testing or fieldwork have taken place, the report is based on the information
made available by the client or their nominees during the visit, visual observations and any subsequent
discussions with regulatory authorities. The validity and comprehensiveness of supplied information has
not been independently verified and, for the purposes of this report, it is assumed that the information
provided to Pacific Environment is both complete and accurate. It is further assumed that normal
activities were being undertaken at the site on the day of the site visit(s), unless explicitly stated
otherwise.
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1 INTRODUCTION

Veolia engaged Pacific Environment to perform an odour assessment relating to a proposed expansion
of the Bingara Gorge Wastewater Treatment Plant (WWTP). The subject site is shown in Figure 1-1 and
the proposed site and plant layout is shown in Figure 1-2. The plant layout is indicative, and has been
used to provide an indication of the potential range of odour impact for the site.

The nearest potential sensitive locations can be seen to the east of the subject site in in Figure 1-1. These
are the residential allotments and are shown as yellow rectangles.

1.1  Background

Bingara Gorge is a Master planned community with a total site area of 450 hectares. When complete,
Bingara Gorge will feature a series of individual villages surrounded by bushland centred around an 18
hole championship golf course.

The WWTP will service the community and will expand the current capacity of the existing WWTP on the
site. It proposed to consist of:

= one feed tank (covered)

= three equalisation tanks (covered)

= three freatment tanks (anoxic/aerobic)

= three freated water storage tanks (uncovered)

= g centrifuge with odour exfraction

= g dewatered sludge skip with odour extraction

= odour control units:

= one treating air from the equalisation tanks, tfransfer sumps, dewatering unifs, screening units,
solids conveyers and solids handling skips.

= one from the feed tank (Carbon Filter).

1.2 Objectives of the Study

The objective of the study was to determine the potential odour footprint from the proposed upgraded
WWTP with and without the treatment tanks being covered.

1.3 Scope of Work

The scope of work included:

= Modelling meteorology for the site using recognised methods.

= Estimating emissions for the site based on Sydney Water odour emission rate database values.
= Predicting the dispersion of odour using CALPUFF.

= Comparing the predicted concentrations against the New South Wales odour criterion.

= Preparing areport.
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2 ODOUR ASSESSMENT CRITERIA

2.1 Introduction

The determination of air quality assessment criteria for odour (i.e. the setting of suitable odour impact
assessment criteria) and the use of the assessment criteria (i.e. evaluation of impacts) are recognised as
challenging areas in air quality assessments. The topic has received considerable attention in recent
years and the procedures and guidelines for assessing odour impacts using dispersion models have
been refined considerably. However, there is still debate in the scientific community about appropriate
odour criteria in odour impact assessments with dispersion modelling.

The NSW EPA have developed odour assessment criteria and defined the way in which they should be
applied with dispersion models to assess the likelihood of nuisance impact arising from odour emissions.

There are two topics that need to be considered in evaluation of suitable assessment criteria:

=  What"level of exposure" to odour is considered acceptable fo meet current community
standards in NSW2

= How can dispersion models be used to determine if a source of odour meets the criteria which
are based on the adopted acceptable level of exposure?

The term "level of exposure” has been used to reflect the fact that odour impacts are determined by
several factors, the most important of which are (the so-called FIDOL factors):

= The Frequency of the exposure.

= The Intensity of the odour.

= The Duration of the odour episodes.
= The Offensiveness of the odour.

= The Location of the source.

In determining the offensiveness of an odour it needs to be recognised that for most odours the context
in which an odour is perceived is also relevant. Some odours, for example the smell of sewage,
hydrogen sulfide, butyric acid, landfill gas etc., are likely to be judged offensive regardless of the
context in which they occur. Other odours such as the smell of jet fuel may be acceptable at an
airport, but not in a house, and diesel exhaust odour may be acceptable near a busy road, but notin a
restaurant.

In summary, whether or not an individual considers an odour to be a nuisance will depend on the FIDOL
factors outlined above and although it is possible to derive formulae for assessing odour annoyance in
a community, the response of any individual to an odour is still unpredictable. Odour assessment
criteria need fo take account of these factors.

2.1.1 Complex Mixtures of Odorous Air Pollutants

The Approved Methods (NSW EPA, 2005) include a ground-level concentration (glc) criterion for
complex mixtures of odorous air pollutants. They have been refined by the NSW EPA to take account
of population density in the area. Table 2-1 lists the odour glc criterion which applies to the 99t
percentile of predicted result concentrations (not o be exceeded more than 1% of the time), for
different population sizes/densities at a defined averaging time.
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3 STUDY APPROACH AND METHODOLOGY

To assess the potential odour impacts associated with the proposed plant expansion, we performed
dispersion modelling. This is described below.

3.1 Odour Emissions Estimation

3.1.1 Odour Sources Modelled

There are a number of processes on the site which have the potential to emit odour. These include:

= feedtank

= three equalisation tfanks

= three freatment tanks (anoxic/aerobic)
= three freated water storage tanks

= certifuge;

= dewatered sludge skip;

= odour control unit (OCU)

= carbon filfration unit.

Each source is discussed further below with regard for its potential to emit to air.

3.1.1.1 Feed Tank

The feed tank is located towards the northern end of the site. It has a volume of 300 m3 and holds raw
sewage. It is understood that the tank will be covered, with odorous air drawn from the tank being
freated using an activated carbon unit. This is discussed further in Section 3.1.1.8.

3.1.1.2 Equalisation Tanks

There will be three equalisation tanks on the site. These will be covered, and the extracted air will be
freated using an odour control unit on the site. In line with the Sydney Water (2011) requirements, we
have adopted a maximum outlet concentration of 500 ou for the odour conftrol unit.

It is assumed that the covers on the tanks will be 100% efficient.

3.1.1.3 Treatment Tanks

There will be three activated sludge treatment tanks on site, which will consist of both aerobic and
anoxic zones. The surface area for the aerobic zone for each tank was modelled at 33 m? per tank,
and the anoxic zones were modelled with a surface area of 25 m2 per tank.

The tanks were modelled as both covered and uncovered to assess whether tank covering would be
required. When covered, it was assumed that the covers were 100% efficient. Comment with regard to
the assumed efficiency of the tank covers is provided below in Section 3.1.2.

3.1.1.4  Treated Water Storage Tanks

Three treated water storage tanks were included in the assessment, each with a surface area of
219 mZ2. The tanks will be used to store fully treated effluent and were not covered.

If they were to be covered, the odour emissions from the site would be lower.

3.1.1.5 Equipment Shed

There is an equipment shed on site which will hold the cenfrifuge. We have assumed that odour from
the centrifuge and screening area will be exiracted and freated in the main OCU. This does not
include the full extraction of the shed.
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3.1.1.6  Dewatered Sludge Skip

It is proposed that the dewatered sludge generated by the site will be kept in a skip. For the purposes of
the modelling we assumed that the sludge skip would be kept covered, with odorous air drawn out of
the skip and treated in the OCU.

3.1.1.7 Odour Control Unit

It has been assumed that the odour control unit used to tfreat odour from the site will meet the minimum
requirements of Odour Control Unit Standard Specification (Sydney Water, 2011) with a maximum
discharge concentration of 500 ou. The height of the discharge stack was assumed to be 10 m with a
diameter of 0.3 m. The modelled exhaust exit velocity was 15 m/s and the exit temperature was set to
be ambient, which is conservative as this excludes thermal buoyancy in the modelling.

We note that the emission rate for the odour control unit was based on a design airflow of 18,000 m3/hr,
which is greater than the flow from the 0.3 m diameter stack with a velocity of 15 m/s (equivalent to an
air flow rate of 3,817 m3/hr). Using the design airflow for the emissions estimation achieves a realistic
upper odour emission rate combined with a conservative assessment of momentum flux.

3.1.1.8 Carbon Filtration Unit

The carbon filfration unit was located near the feed tank. It is assumed that the carbon filter unit tfreats
1,000 m3/hr (0.3 m3/s). The size of the unit is unknown, however it was assumed that it holds sufficient
carbon of a suitable quality to treat the typical loadings on the plant for an extended period.

Although activated carbon is highly efficient in removing sulfide based odours, for conservatism we
have assumed an outlet concentration of 500 ou based on the requirements of Sydney Water (2011) for
odour control units. It is assumed that the cover over the feed tank will be 100% efficient.

3.1.2 Emission Rate Data

As odour sampling was not performed for this assessment, odour emission rate data were taken from a
number of sources. These included:

= the Sydney Water odour emission rate database (including New South Wales sites and
Queensland sites including Cairns and Luggage Point)

= datarecently collected by Pacific Environment for sites at Hervey Bay (Qld), Murwillumbah
(Northern NSW) and Redcliffe (Qld) and also data held for a site in Tasmania.

To analyse the odour emissions data, we put all data into a single dataset grouped by source type. We
then extracted the 70t percentile emission rate value for each source type. It is our experience that the
70" percentile typically provides an upper representative range of potential emissions. The alternative
of using maximum emission rate values, is offen unrealistic.

The emission rate data used in the modelling is shown in Table 3-1 for the area sources and Table 3-2 for
the point sources.
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Figure 3-1: Modelling Methodology Used in this Study

3.2.1 TAPM

The closest weather station with readily available data is located approximately 20 km away in an area
with different land use and terrain. This means that the data may not be representative of the WWTP
location. Considering this we modelled wind patterns in the area using The Air Pollution Model (TAPM)
using the ‘No Observation’ approach outlined in NSW OEH (2011). This method makes use of prognostic
meteorological data from TAPM for the study.

TAPM (version 4), is a three-dimensional meteorological and air pollution model developed by the
CSIRO Division of Atmospheric Research. The Technical Paper by Hurley (2008a) describes technical
details of the model equations, parameterisations, and numerical methods. A summary of some
verification studies using TAPM is also given in Hurley et al. (2008b). The model predicts airflow important
to local scale air pollution, such as sea breezes and terrain-induced flows, against a background of
larger scale meteorology provided by synoptic analyses.

The modelling was centred on 34°13.5’S and 150°40.5'E and was configured with a 30 x 30 grid, with an
outer spacing of 30 km and 25 vertical levels. In total, four domains were set up with grid spacing of

30 km, 10 km, 3 km and 1 km. This setup is consistent with good practice and the guidance prepared by
DEC NSW (2005).

Australian synoptic data for the year 2008 was used. We selected this year as it is representative of long
term frends in south eastern Queensland. Surface data was taken from the TAPM v4 database. To
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enable the model to spin up, the modelling started on 29 December 2007 and finished on 1 January
2009.

We used TAPM-generated data in the No Observation approach detailed in the Generic Guidance
and Optimum Model Settings for the CALPUFF modelling system for inclusion info the 'Approved
methods for the Modeling and Assessment of Air Pollutants in NSW (NSW OEH, 2011). As noted above,
this method was selected due to the distance to the nearest weather station.

3.22 CALMET

CALMET is the meteorological pre-processor to CALPUFF and includes a wind field generator containing
objective analysis and parameterised treatments of slope flows, terrain effects, and terrain blocking
effects. The pre-processor uses the meteorological inputs in combination with land use and geophysical
information for the modelling domain to predict a gridded three dimensional meteorological field
(containing data on wind components, air temperature, relative humidity, mixing height, and other
micro meteorological variables) for the domain used in the CALPUFF dispersion model.

CALMET uses the meteorological data input in combination with land use and geophysical information

to predict a gridded meteorological field for the modelling domain. The gridded TAPM generated data
were processed in CALMET with fine terrain resolution (100 m grid point spacing) for an outer domain of
approximately and an inner domain of approximately 10 km x 10 km domain (with an outer domain of

400 m). This step further resolved the effects of smaller scale terrain features on the wind field.

3.23  CALPUFF

CALPUFF is a multi layer, multi species, non-steady state puff dispersion model that can simulate the
effects of time and space varying meteorological conditions on pollutant tfransport, transformation and
removal. The model contains algorithms for near source effects such as building downwash, partial
plume penetration, sub-grid scale interactions as well as longer range effects such as pollutant
removal, chemical transformation, vertical wind shear and coastal interaction effects. The model
employs dispersion equations based on a Gaussian distribution of pollutants across released puffs and
takes into account the complex arrangement of emissions from point, area, volume and line sources.

In addifion to the three-dimensional meteorological data output from CALMET; CALPUFF requires the
following input data:

= emission data and plant layout
= receptorinformation.

CALPUFF is a US EPA regulatory model for long-range transport or for modelling in regions of complex
meteorology. It is the preferred dispersion model for use in coastal and complex terrain situations in
Australia. Detailed description of CALPUFF is provided in the user manual (TRC, 2006).

The receptor grid for the dispersion modelling of concentration was, as for the meteorological
modelling, at a grid spacing of 100 m with additional discrete receptors representing the nearest
houses to the site.

As noted above, each source was modelled as either a point or area source using the emission rate
data detailed in Section 3.1.

20074 Veolia WWTP Odour Assessment R1-2.docx 10
Bingara Gorge Wastewater Treatment Plant Odour Assessment — Preliminary Layout
Veolia | Job Number 20074 Page 190 of 261



4 METEOROLOGICAL DATA USED IN THE ASSESSMENT

The primary meteorological parameters involved in modelling plume dispersion from WWTPs are wind
direction, wind speed, turbulence (atmospheric stability) and mixing height (depth of turbulent layer).
The meteorological data used in the dispersion modelling are evaluated below.

4.1 Wind

The wind roses show the frequency of occurrence of winds by direction and strength. The bars
correspond to the 16 compass points (north, north-north-east, north-east etc). The bar at the top of
each wind rose diagram represents winds blowing from the north (i.e. northerly winds), and so on. The
length of the bar represents the frequency of occurrence of winds from that direction, and the colour
and width of the bar sections correspond to wind speed categories, as per the legend. Thus it is
possible to visualise how often winds of a cerfain direction and strength occur over any period of time.

The wind roses plotted from data extracted from CALMET is presented in Figure 4-1 and Figure 4-2. The
annual wind rose (Figure 4-1) shows that the prevailing wind direction is from a west-southerly direction
which is a reflection of the terrain in the area. In the early morning and at night, the winds are typically
from the south west, reflecting terrain-induced flow. During the day, the wind speed increases and is
from the east, representing a combination of common synoptic-scale influences and the sea breeze
effect.

Overall the wind data show a high frequency of calm to light winds (up to 3 m/s), occurring é69% of the
time. The frequency of light winds generated by TAPM is high compared fo typical sites in southern
Queensland and may be significantly higher than the actual frequency. Hence the wind data should
lead to a conservative estimate of impacts (given that light winds are least favourable for odour
dispersion).
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Location: Data Period: Data Type:
WWTP site 2008 CALMET extract
Calm winds: Average wind speed: Plot:

3.4% 2.6 m/s G. Galvin

Figure 4-1: Wind rose for the site
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12 AM to 6 AM

7 AM to 12 PM

1PMto 6 PM

7PMto 12 AM

Time of day Average wind speed Calm winds frequency %
(m/s)
12 AM to 6 AM 1.8 6.0
7 AM to 12 PM 3.1 3.4
1 PM 1o 6 PM 3.6 0.1
7 PM to 12 AM 1.8 3.5
Location: Data Period: Data Type: Plot:
WWTP site 2008 CALMET extract G. Galvin

The wind speed frequency is shown in Figure 4-3.

Figure 4-2: Time of day wind roses for the WWTP site
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Figure 4-3: Wind Speed Frequency (hourly average)
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42 Stability

Atmospheric turbulence is an important factor in plume dispersion. Turbulence acts to increase the
cross-sectional area of the plume due to random motions, thus diluting or diffusing a plume. As
turbulence increases, the rate of plume dilution or diffusion increases. Weak turbulence limits plume
diffusion and is a critical factor in causing high plume concentrations downwind of a source,
particularly when combined with very low wind speeds.

Turbulence is related to the vertical femperature gradient, the condition of which determines what is
known as stability, or thermal stability. For fraditional dispersion modelling using Gaussian plume models,
categories of atmospheric stability are used in conjunction with other meteorological data to describe
atmospheric conditions and thus dispersion.

The most well-known stability classification is the Pasquill-Gifford scheme?, which denotes stability
classes from A to F. Class A is described as highly unstable and occurs in association with strong surface
heating and light winds, leading to intense convective turbulence and much enhanced plume dilution.
At the other extreme, class F denotes very stable conditions associated with strong tfemperature
inversions and light winds, which commonly occur under clear skies at night and in early mornings.
Under these conditions plumes can remain relatively undiluted for considerable distances downwind.

Intfermediate stability classes grade from moderately unstable (B), through neutral (D) to slightly stable
(E). Whilst classes A and F are strongly associated with clear skies, class D is linked to windy and/or
cloudy weather, and short periods around sunset and sunrise when surface heating or cooling is small.
As a general rule, unstable (or convective) conditions dominate during the daytime and stable flows
are dominant at night. This diurnal pattern is most pronounced when there is relatively little cloud cover
and light to moderate winds.

The frequency distributions of stability classes in the CALMET meteorological file are presented in Figure
4-4. The data shows a typical frequency of occurrence of Neutral and Calm stability for inland
locations.

a A more accurate furbulence scheme within CALPUFF, based on micrometeorological parameters
was used for the modelling.
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Figure 4-4: Frequency distribution of the estimated stability classes at the WWTP site

4.3 Mixing Height

Mixing height is the depth of the atmospheric mixing layer beneath an elevated temperature inversion.
It is an important parameter in air pollution meteorology as vertical diffusion or mixing of a plume is
generally considered to be limited by the mixing height. This is because the air above this layer tends to
be stable, with restricted vertical motions.

The estimated diurnal variation of mixing height at the site is presented in Figure Figure 4-5. The diurnal
cycle is clear in this figure. At night, mixing height is normally relatively low. After sunrise, it increases in
response to convective mixing due to solar heating of the earth’s surface. The estimated mixing height
behaviour is consistent with expectations.
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Figure 4-5: Estimated mixing heights at the WWTP site
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5 RESULTS

The results from the dispersion modelling are shown below (including peak-to-mean conversion) as

followsb:

= Figure 5-1 WWTP as proposed — Uncovered freatment tanks
= Figure 5-2 WWTP as proposed — Covered treatment tanks

For clarity, both scenarios have been shown together in Figure 5-3.

Species: Location: Scenario: Percentile: Averaging Time:
Odour Bingara Gorge WWTP with Covered 99th 1 sec (incl P/M)
Treatment Tanks
Model Used: Units: Guideline: Met Data: Plot:
CALPUFFvé6.42 | ou 2 ou 2008 CALMET-
Green line Generated G. Galvin

Figure 5-1: Model Results - Preliminary Layout with Uncovered Treatment Tanks

b The white squares are used to indicate the location of the area sources. The larger squares are the
location of the freated water tanks, the smaller squares are the locations of the freatment tanks.
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Species: Location: Scenario: Percentile: Averaging Time:
Odour Bingara Gorge WWTP with Uncovered 99t 1 sec (incl P/M)
Treatment Tanks
Model Used: Units: Guideline: Met Data: Plot:
CALPUFF vé6.42 | ou 2 ou 2008 CALMET-
Red line Generated G. Galvin

Figure 5-2: Model Results - Preliminary Layout with Covered Treatment Tanks
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Species: Location: Scenario: Percentile: Averaging Time:
Odour Bingara Gorge WWTP with Covered 99t 1 sec (incl P/M)
Treatment Tanks (red line)
Uncovered (green line)
Treatment Tanks
Model Used: Units: Guideline: Met Data: Plot:
CALPUFF v6.42 ou 2 ou 2008 CALMET-
Green line Generated G. Galvin

Figure 5-3: Model Results - Preliminary Layout — Both Scenarios
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6 DISCUSSION

The model results, based on the odour emission rate data in Table 3-1 and Table 3-2 are shown in Figure
5-1 to Figure 5-3. The emission rate data shown in Table 3-1 and Table 3-2 indicated that for the area
source emissions, the odour emission rate from the holding tanks were similar to that from the treatment
tanks. This would be expected as the treatment tanks have a smaller area, but a higher emission rate,
compared to the treated water tanks, which are larger, but have a lower emission rate.

Overdall, the emissions from the site were dominated by the odour control unit. This was expected due to
the conservative maximum outlet concentration of 500 ou in combination with the design airflow of
18,000 m3/hr. In redlity, the airflows may be lower, and the outlet concentration will be less. Therefore,
the assessment can be regarded as conservative.

The predicted odour concenfrations as shown in Figure 5-1 to Figure 5-3 showed:

= The site is expected to comply with the Co9 15ec = 20U criterion for both scenarios.
= Covering the treatment tanks is unlikely to significantly change the footprint of the site due to
the dominance of the odour control unit emissions.

Given that the layout modelled is preliminary, if the odour control unit emissions were to decrease, the
odour impact footprint of the site would also decrease, and still be in compliance. Moreover, if the
layout of the tfreatment tanks or freated water tanks were to change with the OCU remaining in the
same position, the site footprint would be unlikely to change due to the magnitude of emissions from
the OCU, compared to the emissions from the rest of the site.
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7 CONCLUSIONS

The odour emissions used in this assessment were based on the 70 percentile emission rate values of
data held by Pacific Environment which included both the Sydney Water database values and other
data held by Pacific Environment. The use of upper range of emissions data (like the 70" percentile)
means that the emission rates should cover a wide range of possible emission conditions which is
conservative.

Dispersion modelling using CALPUFF of predicted odour emissions from the WWTP indicates that the site
would meet the most stringent of the NSW Criteria, namely Co915ec = 2 Ou af nearby receptors, for both
scenarios modelled.

The modelling indicated that if sources on the site were to be moved (i.e. treatment and treated water
storage tanks), but the OCU were to remain in the same place, the Cy91sec = 2 ou criterion would still be
met at nearby sensitive locations.
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Cardno
Bingara Gorge Wastewater Treatment Plant

Noise Impact Assessment

EXECUTIVE SUMMARY

Vipac Engineers and Scientists Ltd (Vipac) was engaged by Cardno on behalf of Veolia to carry out the
acoustic assessment of a Proposed Wastewater Treatment Plant (WWTP) at Condell Park Road, Bingara
Gorge, Wilton NSW.

The following standards and guidelines were used for this assessment:

« NSW Environmental Protection Agency (EPA) (Office of Environmental and Heritage (OEH)) Industrial
Noise Policy (INP),

e Australian Standard AS 1055-1997- “Acoustics Description and Measurement of Environmental Noise,
Part 1- General Procedure”.

A noise impact assessment has been undertaken to determine the potential noise impact on noise sensitive
receptors in the surrounding area, for the revised design for the proposed Wastewater Treatment Plant, which
includes the effects of a new proposed WWTP layout plan and the proposed equipment associated the new
design for the proposed WWTP.

The acoustic impact of the proposed Wastewater Treatment Plant is predicted to be within the applicable
noise criteria during day, evening and night time criteria for all development/operational stages of the WWTP.

It is therefore Vipac's professional opinion that the proposed Wastewater Treatment Plant (stages 1 - 3) is
acceptable from an acoustic point of view.

12 May 2015
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Noise Impact Assessment

Noise prediction modelling has been undertaken for each of the two operational stages taking into
consideration two scenarios considering both the neutral and worst-case conditions during day time and night
time. The difference between the predicted noise levels for each stage was negligible, at approximately 1dB.
The slight difference in the predicted noise levels is primarily due to the operations of the floating pump at the
wet weather storage pond during Stage 1, which is the dominant noise source.

The predicted noise impact from the proposed Wastewater Treatment Plant on the noise sensitive receivers
ranged between 15 to 40dB(A), falling below the applicable criteria during day, evening and night time.

Appendix F and Appendix G provide the noise contour maps associated with the acoustic modelled
scenarios.

7 CONCLUSION

A noise impact assessment has been undertaken to determine the potential noise impact of the proposed
Wastewater Treatment Plant operations on noise sensitive receptors in the surrounding area.

The acoustic impact of the proposed Wastewater Treatment Plant is predicted to be within the applicable
noise criteria during day, evening and night time criteria for all development/operational stages of the WWTP.

It is therefore Vipac's professional opinion that the proposed Wastewater Treatment Plant (Stages 1 - 3) is
acceptable from an acoustic point of view.

12 May 2015
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Appendix C NOISE LOGGING SURVEY- MEASUREMENT RESULTS

Figure 2: Unattended Noise Results — Day 1

Figure 3: Unattended Noise Results — Day 2

12 May 2015
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Figure 4: Unattended Noise Results — Day 3

Figure 5: Unattended Noise Results — Day 4

12 May 2015
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Figure 6: Unattended Noise Results — Day 5

Figure 7: Unattended Noise Results — Day 6
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Figure 8: Unattended Noise Results — Day 7

Figure 9: Unattended Noise Results — Day 8

12 May 2015
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11.7 Discharge Event Monitoring

Monitoring will be undertaken during all discharge events to demonstrate no significant impacts on
the downstream environment are occurring.

For every discharge event the following monitoring will be undertaken:

e Visual inspection of the discharge by the operator to ensure it is functioning correctly,
achieving adequate mixing and not contributing to soil erosion or other visual impacts
Recycled water quality monitoring from the wet weather storage
Detection of stormwater lake overflow
Monitoring of the discharge flow rate
Water quality monitoring downstream of the discharge location, as deemed necessary
based on key environmental indicators.

12 Ancillary Issues

12.1 Waste Management
12.1.1 Screenings

All incoming wastewater passes through a fine screen. The screen will never be bypassed.
Overflows from the screen will be returned to the WWTP feed tank via the drainage sump outside
the WWTP building.

An alarm will be activated if a high level is reached in the screens. This will give the operator time
to close the inlet of the screens prior to overflow occurring.

Screenings are dewatered via a combined screenings conveyor/press. Dewatered screenings are
disposed in a storage bin for transport offsite at an approved landfill facility.

All incoming wastewater is macerated to ensure efficient screening performance.

12.1.2 Waste Activated Sludge

The Activated Sludge process produces a Waste Activated Sludge (WAS) or biosolids stream of 1
— 3.5% of the flow rate. The estimated volume and weight of WAS produced at each stage is
outlined in Table 23.

Sludge wasting is conducted on a timer basis, with the operator able to select the start time and
duration of sludge wasting. Each activated sludge tank is fitted with an MLSS sensor. This will
allow the operator to monitor and adjust wasting as required. In general, the activated sludge
MLSS will be controlled at < 13,000 mg/L, to ensure that the MLSS in the membrane tanks does
not exceed 15,000 mg/L.

Sludge will be pumped directly from the activated sludge tanks to the dewatering centrifuge. To
reduce complexity in control and pumping, sludge dewatering will occur from each activated sludge
tank over a separate interval.

Initially, the sludge will be pumped to a holding tank inside the new building from where it is
periodically removed from the site by a licensed liquid waste transport contractor.
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During construction of Stage 2, a dewatering centrifuge will be installed. This will allow all WAS to
be thickened to reduce the total volume requiring disposal.

Table 23: Expected Sludge Generation

Pollutant Waste Activated Sludge (WAS) Dewatered Sludge (WAS)

WAS MLSS Dry Weight | Volume %DS Dry Weight
Volume | (mg/L) | (kg/day) (m*day) | Minimum | (kg/day)"
(m®/day)

Stage 1 13.08 13,000 170 1.13 15 170

Stage 2 26.15 13,000 340 2.27 15 340

Ultimate

Development 39.23 13,000 510 3.40 15 510

" Assumes no loss in dewatering, in reality will be lower

12.2 Chemicals Management

The following water treatment chemicals will be used in the Bingara PRWP:

Ferric chloride for phosphorus removal

Acetic Acid as a supplementary carbon source for MLSS control and denitrification (if this is
required — to be installed at a later stage as an extension of the VWS current scope.)

Citric acid for membrane cleaning.

Sodium hypochlorite for disinfection and membrane cleaning.

All chemicals used in the scheme will be managed based on best practice strategy, including:

Online continuous monitoring of chemical dosing provided from pumps.
Control of chemical dosing as required to minimise consumption.

All chemicals delivered to the site in an appropriate road bund area to minimise
environmental risk.

Separation of strong acid (ferric chloride) and strong base (sodium hypochlorite.)
Material Safety Data Sheets will be maintained onsite for all chemicals;
Spill response kits will be maintained onsite for all chemicals;

Procedures to control the acceptance of chemicals to the site to ensure only the correct
chemicals are unloaded;

Emergency response procedures for chemical spills;
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>75% full Precautionary Undertake precautionary discharge as per
discharge Section 11.2.
(>60 ML)
>97% full Emergency discharge | Undertake emergency discharge as per
Section 11.2.
(>77.5ML)

The level set points shown above in Table 19 are preliminary. The control system will be
programmed with adjustable level set points so the scheme can be optimised during operation to
maximise the availability of recycled water and minimise the potential for discharge to the
environment.

11 Wet Weather Operations

11.1 Overview

The Bingara Scheme has been designed to ensure effective operation during dry weather with a
target of zero dry weather over flows or discharges. The scheme includes a centralised control
system that will monitor, report and alarm system performance, faults and potential overflows.

However, like all sewerage schemes, during periods of extended wet weather the scheme will be
required to discharge to the environment in a controlled manner. The discharges are required in
order to minimise the public health and environmental risks associated with uncontrolled overflows.

The previous design that received development and EPA approval allowed for discharge of raw
sewage in the sewer network. This has not been considered here due to the environmental and
reputational risks associated. Instead, discharge to environment will only be permitted from the
irrigation storage lagoon.

This discharge will be via precautionary and emergency discharges of recycled water (treated to a
standard suitable for unrestricted reuse) from the wet weather storage in less than 50% of years
into a tributary of Stringybark Creek;

11.2 Minimising Discharges

The potential for recycled water discharges to the environment have been minimised through
implementation of the following best practice measures:

e \Wastewater reuse and recycling is maximised in the scheme through the supply of Class
A+ recycled water to customers for toilet flushing, laundry and outdoor recycled water uses

e Irrigation of the Bingara Gorge golf course with recycled water with Class A+ water,
reducing restriction on irrigation and increasing the volume of water that can be used (by
providing a higher level of treatment.

e The irrigation area and 80 ML irrigation storage provided for the scheme has been
modelled to achieve an average storage overflow frequency in less than 50% of years, as
required by the NSW Environmental Guidelines: Use of Effluent by Irrigation (NSW
Department of Environment and Conservation, Oct 2004)
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e Pressure sewerage network to service all future development to minimise stormwater and
groundwater infiltration and hence minimise the annual volume of surplus recycled water
requiring management

e Precautionary discharge events during conditions of high creek flow are proposed to
minimise emergency discharge during dry periods when less dilution with stormwater can
be achieved at the discharge location.

e Selecting a discharge location that maximises the flow path, land contact and dilution with
stormwater prior to entering Stringybark Creek.

With implementation of the wastewater minimisation and water recycling initiatives, the Bingara
Scheme will still require an emergency discharge that will be used following periods of extended
wet weather and low irrigation demand. These discharges are expected to occur infrequently and
the system will be managed during operation to minimise environmental and public health risks.
An overview of the proposed emergency discharge is provided below.

11.3 Discharge Triggers

As outlined in Table 20 it is proposed to undertake precautionary and emergency discharges from
the wet weather storage to minimise the risk of uncontrolled overflows from the storage during wet
weather. Triggers for precautionary and emergency discharge events are described below in
Table 20.

Table 20: Triggers for precautionary and emergency discharge events

Discharge Event Trigger Limits

Precautionary Discharge | 1. Wet weather storage >75% full; | 1. Discharge up to 25% of
the daily flow out of the

2. Main golf course stormwater main golf course

lake overflowing at >2 ML/day stormwater lake.

2. Maximum discharge of
2 ML/day.

Emergency Discharge 1. Wet weather storage >97% full | 1. Discharge the daily
volume of surplus recycled
water to ensure
uncontrolled overflows
from the wet weather
storage do not occur.

Precautionary discharge during periods of high stream flow are used to minimise the risk of
emergency discharges, however emergency discharges may still be required under certain
conditions. The wet weather storage also includes a 0.5 metre freeboard provided over and above
the 100% full level that will be utilised under emergency situations.

11.4 Discharge Location & Receiving Environment

The proposed discharge location is the stormwater overflow structure from the main golf course
Stormwater Lake (see Appendix B). This discharge location was selected to maximise dilution of
recycled water with stormwater before entering the natural environment.
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Details of the proposed discharge location and downstream environment are outlined below in
Table 21.

Table 21: Infrequent (<50% of years) treated effluent discharge location and receiving environment

Coordinates Address Description of Receiving Environment

Precautionary and emergency discharges will be released
from the golf course irrigation system into the main golf
course stormwater lake overflow structure.

From the discharge location the  recycled
water/stormwater mixture will flow approximately 100

286629.9 E, Greenbridge | metres through the golf course stormwater swale and
6210991.3 N | Drive, Bingara | overland flow system before discharging into a vegetated
Gorge natural gully that forms a tributary to Stringybark Creek.

Once the water reaches the vegetated natural gully it
would flow for a further 650 metres before discharging
into Stringybark Creek.

Water would then flow a further 1.6 km along Stringybark
Creek before discharging to the Allens Creek. Allens
Creek flows into the Nepean River approximately 4.5 km
further downstream.

11.5 Environmental Values

The environmental values of the downstream environment in Stringybark Creek relate to the
protection of aquatic ecosystems and primary contact recreation. The water quality objectives
adopted for Stringybark Creek from the National Water Quality Management Strategy: An
Introduction to the Australian and New Zealand Guidelines for Fresh and Marine Water Quality
(Australian and New Zealand Environment and Conservation Council (ANZECC); Agriculture and
Resource Management Council of Australia and New Zealand, 2000) are based on requirements
for a “slightly disturbed Low Land River”, as follows:

e Total Nitrogen: <500 ug/L (0.5 mg/L)
e Total Phosphorus: <50 ug/L (0.05 mg/L)
e Faecal Coliform: <150 cfu/100 mL

It is not expected based on the relatively low discharge volumes per year, and low discharge
frequency, that the above water quality objectives for Stringybark Creek will be impacted. In
particular this risk will be minimised via the high quality of treatment at the Bingara PRWP and
ensuring that adequate dilution with stormwater occurs during controlled overflow periods.

11.6 Discharge Water Quality

The proposed recycled water to be discharged to the environment is Class A+ treated recycled
water from the wet weather storage.

This water contains relatively low concentration of BOD, turbidity and nutrients and pathogens;
however dilution with catchment stormwater flows is still required to achieve water quality
objectives during discharge events.
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The Class A+ treated discharge water complies with the microbiological water quality objectives
without dilution as this water has undergone multiple barrier disinfection processes with MBR
membrane microfiltration and ultraviolet irradiation; hence the discharge poses minimal public
health risks in the downstream environment. Nutrient limits (nitrogen and phosphorus) are
achieved via dilution with storm flow over these periods.

The approximate discharge water quality and estimates of the downstream concentrations are
outlined below in Table 22. The concentrations were estimated based 5 to 1 dilution with
stormwater at the discharge location and as the tributary enters Stringybark Creek.

The data in Table 22 demonstrates that the quality of water in Stringybark Creek downstream of
the tributary gully will comply with the water quality target concentrations for nutrients and Faecal
Coliform in the ANZECC Guidelines (Australian and New Zealand Environment and Conservation
Council (ANZECC); Agriculture and Resource Management Council of Australia and New Zealand,
2000).

Table 22: Precautionary discharge water and estimated downstream concentrations

Pollutant Discharge Limits’ Estimated Downstream Concentration

In tributary gully | Where tributary
downstream of | gully enters
stormwater lake® Stringybank Creek®

Biochemical Oxygen <10 mg/L <2 mg/L <0.4 mg/L

Demand

Suspended Solids <10 mg/L <2 mg/L <0.4 mg/L

Total Nitrogen <10 mg/L <2 mg/L <0.4 mg/L

Total Phosphorus <0.5 mg/L <0.1 mg/L <0.02 mg/L

Total Dissolved <1500 mg/L <300 mg/L <60 mg/L

Solids

Faecal Coliform <10 cfu/100 mL <2 cfu/100 mL <1 cfu/100 mL

" Measured in the wet weather storage.
2 Assumes a daily discharge up to 25% of daily overflow volume from main stormwater pond.

® Assumes additional mixing of 25% where the tributary gully meets Stringybark Creek, based on proportioning of
stormwater catchment areas. Stringybark Creek total catchment area of 538 ha, tributary gully catchment area of 118 ha.

Given the high quality water, dilution achieved and that the proposed discharge will occur
infrequently in less than 50% of years, the strategy is not expected to result in significant impacts
on the receiving environment nor compromise environmental values of primary contact recreation
or protection of aquatic ecosystems in the downstream natural environment.

Commercial in Confidence - Veolia Water Technologies
Bingara Gorge PRWP — Sewage Management Plan
April 2014

Page 53 of 82 Page 248 of 261



11.7 Discharge Event Monitoring

Monitoring will be undertaken during all discharge events to demonstrate no significant impacts on
the downstream environment are occurring.

For every discharge event the following monitoring will be undertaken:

e Visual inspection of the discharge by the operator to ensure it is functioning correctly,
achieving adequate mixing and not contributing to soil erosion or other visual impacts
Recycled water quality monitoring from the wet weather storage
Detection of stormwater lake overflow
Monitoring of the discharge flow rate
Water quality monitoring downstream of the discharge location, as deemed necessary
based on key environmental indicators.

12 Ancillary Issues

12.1 Waste Management
12.1.1 Screenings

All incoming wastewater passes through a fine screen. The screen will never be bypassed.
Overflows from the screen will be returned to the WWTP feed tank via the drainage sump outside
the WWTP building.

An alarm will be activated if a high level is reached in the screens. This will give the operator time
to close the inlet of the screens prior to overflow occurring.

Screenings are dewatered via a combined screenings conveyor/press. Dewatered screenings are
disposed in a storage bin for transport offsite at an approved landfill facility.

All incoming wastewater is macerated to ensure efficient screening performance.

12.1.2 Waste Activated Sludge

The Activated Sludge process produces a Waste Activated Sludge (WAS) or biosolids stream of 1
— 3.5% of the flow rate. The estimated volume and weight of WAS produced at each stage is
outlined in Table 23.

Sludge wasting is conducted on a timer basis, with the operator able to select the start time and
duration of sludge wasting. Each activated sludge tank is fitted with an MLSS sensor. This will
allow the operator to monitor and adjust wasting as required. In general, the activated sludge
MLSS will be controlled at < 13,000 mg/L, to ensure that the MLSS in the membrane tanks does
not exceed 15,000 mg/L.

Sludge will be pumped directly from the activated sludge tanks to the dewatering centrifuge. To
reduce complexity in control and pumping, sludge dewatering will occur from each activated sludge
tank over a separate interval.

Initially, the sludge will be pumped to a holding tank inside the new building from where it is
periodically removed from the site by a licensed liquid waste transport contractor.

Commercial in Confidence - Veolia Water Technologies
Bingara Gorge PRWP — Sewage Management Plan
April 2014

Page 54 of 82 Page 249 of 261






T | 98ed

9)eJapPoA

9}BISPON| €

Anun

sjue|d 01 3s14/A11jenb Jood Jo ysu e paulwualap Ji padinbau se 3ulioyuow [10S 9

984eydsip d1 MM 3y3 1e Sulioyiuow asueljdwod uan|y3 's

's92130e.4d 935eMm apeJ) 9leludosddeul paldadsns 10919p 03

s|jam dwnd Jamas aunssaud olul (019 DO L ‘Hd ‘S@L “8'9) soqoud Sulioliuow Aljenb uaiem suljuo |je1sul 01 ANjIqy ‘v
‘sjuawaa.de a1sem apeul y3m aoueljdwod d13199ds Jowo1snd Jo Sulioiuow 9|qeud 03 uoilels

dwnd 23emas 2unssaid MO| UMO S} 9ABY ||IM JUSWYIILD J9MIS 24Nnssa.ad 9Y3 Ul JOWOISNI |BI3USPISII-UOU YdeT '€
‘wa3sAs 98e1amas ay3 ojul 384eydsip 94043 SpJepuUBlS J]3SDWOP 0} PaleaJl

-94d S1 191EM3]1SEM 3JNSUD 03 SIBWOISNI |BIIUDPISI-UOU YIed y3m pado|aAap aq ||Im Judwaa.de aisem aped] ¢
‘palesauasd

J91BMIISEM ||B JO %0T 404 JUNOIIL SISWOISNI [BIIUIPISDI-UOU YIIM JUdWIYIed 33esamas |elauapisal Aj@reujwopald ‘T

seale
uoiesidl Juan|ya uo sedw
|EIUSWIUOIIAUD |B13Ud}Od

Ja1eM
pa[oAIaJ Ul S|9AS| JUBUIWEIUOD
9AISS2X3 Ul Sunynsads sadioeld
Juswaseuew a3sem apeJ} J0od

Ja1eMalsem
|erJaWIWOd Ul
SJUBUIWEIUOD dJBJ]

Mo

Jouln| ¢

Aun

‘d4/Md eseduig ayl 1e

1uU3N}Jul |[EWJIOUQE UO Paseq AJessadau pawaap i) sad13oeld aisem apeuy ajeludoiddeul pa1dadsns 10919p 01 S||lam
dwind Jamas ainssaud ojul (2392 D01 ‘Hd ‘sal "8'9) saqoud Sulioliuow Aljenb uszem auljuo |jeisul 0177 Jo ANjIQY €
(/ne'wo21a1empapAdiAwmmm//:d1ay) a1sgam SMA Sunsixa ayl

pue (xdse-jnejop/1a18 \-paj2Aday /newodauljuoadioseleduigmmm//:sd1iy) alsqam 3109 eledulg asea

pua7 9yl ysnouyl g ||1q Ja1eM Yyoea yim papinoad uonewsolul g sudiedwed ssauaseme Jawoisnd ulosuQ ‘g
(*s@aueysqns pauueq Jo 984eydsip 01 a|gedljdde sauly Yyiim) paploAe 9 Isnw 1eyl

$92UR1SONS 13 98eJ9MBS 01 JO pasodsip ag 03 sadueisqns o1elidosdde Suipiedas uoieanpa pue suoiedijqo sapnjoul
||IM pue JawWwo1snd yoea yim pado|ansp a4 [|Im JusawaaiSe asn ua3em pajdAdal pue s1oesiuod Ajddns uswoisn) *T

seale
uonesull Juan|yye uo sedwi
|EIUSWIUOIIAUD [BI3UDIO(

Ja1eM padAdRI UL

S|9A3] JUBUILLEIUOD DAISSIIXD Ul
BunnsauJ saonoeud jesodsip pue
asn |e21WAYD pjoyasnoy Jood

191EM31SEM
J13s9WOp Ul
SJUBUIWERIUOD 3Bl

ysiH

Jolepy v

aiey

v

(mo]y49n0 Juanaud 01 9suUdDI| suonesado SAMA
ay1 Japun Ajpualind 3uliunddo si se) palinbau Ji yuel adueleq 13|ul pue sNSd |eNPIAIPUI woJ) 1no dwnd Jayuel peoy ‘ST
‘€ 98e1s 1e Suipnjpul ‘quans
WJ01S 3WaJIXd 1S0W 331 USAS J0J SuImo||e ‘sunoy g si (Al1oeded YgIA pue uasads UsaM1a( 3IUSI344IP JO SWU)
ul) syjue] uonesijenb3 ays jo Ayoeded 98e101s 9A13109449 9Y) ‘94042491 pue JAAY X T 104 pazIs aJe suun Ygn
"Yyimou3 aininy Joy € a8e1s 1e A € pue ¢ 23e1s 1e A ¢ Jo a8elo1s yue] uonesiienbl ‘pT
*'SMOJ} Jay1eam 1am Joj z adeis Sulinp papinoad Ayoeded jeuonippe Juediyiudis yum ‘ymous
uone|ndod 01 Jolid }40M}BU BY] Ul UOIIENUDIIE MO|J 9SEDJDUI 01 JUSWIINDBI 3Y] JO JUSWISSISSE 10} MOJ|B |[IM SIY |
‘(y/€w 7T 29 01 pardadxa Ajuo st JMMdJ 2412YyM) ¢ 93e1s 1. (Y/cw S02) MM € 98815 J0) pazis aJe SuaaJds 19|u| “€T
‘93e103s yue) uonezienba ayj 01
J2JSuUkJ) 104 SMOJ} Jay1eam 19m dead Jo Suluaauds 4o) Ajoeded smoje siy) € 98e1S 18 Jamas aunssaud syl 4oy 4MAY
X G'T pue Jamas Alnels ayl 1oy JMAV X 9 40 1uajeAlnba sI yolym y/sw SOz 404 pazis ale suaa4ds pue sdwind pasy 19jul ‘2T
T 0€€~ duUE) ddUE|Rq 19Ul d IMM 1T
'919YyMmas|a aousliadxa uo paseq pajdadxa Aep/d3/108T ayl aAoqge sisiyl (218
‘uonesyjyur uipnpui) Aep/d3/100¢-~ 40 1ajeAinba ‘Aep/d3/1 59 Sulwinsse pazis a1njonJIsel Ul JUSWIeal | ‘0T
(/ne‘wodr1a1empa|pAdaiAwr-mmm//:d1ay) asgam SMA Sunisixa ayi pue (xdsesynejsp/ia1ep\
-paoAday/ne wodauljuoadiodelseduliq mmm//:sd1y) a1sqam 98109 eledulg asea puai ayl 1@ 9joAd Sul||iq yoea
1e paplinoad uolewlojul [euolippe Yy3noJayl s1awoisnd Sullsixa Ylim uoledlunwwod pue sssuaieme 3ulosuQ ‘6
*s92130e4d [esodsip a3sem pue a8esn Ja3em ajelidoadde
0] pJedaJ y1m JaWo3Isnd 3yl Jo $all|igisuodsal 8yl aul|IN0 1ey] SJUSWaI3. SS92J. pUe $10eJ1U0d JaWO0ISN) '8
(2uenajad 1) walsAs |043u09 [ea3udd 3Y3 ySnouyl sadieyasip
91seMm apeuJ] Jo SulioluoW 193J1p 3|qeUd 01 NS PAILIIPSP UMO J13Y] SARY ||IM SISWOISND |BIIUSPISI-UOU || L
(1ueAs|a4 J1) S12WOISND |BIIUBPISBI-UOU JOJ paJinbal aq |[IM sue|d UoIleS|WIUIW 91SEM pUE SJUSWaJ3e 31semapel] 9
‘W)SAS |043U0D |BIIUD BY3 AQ PI12319P 9 01 SMOJJ |eLUIOUde MO|[e 0] (SdS) uoliels dwnd a8esamas
AnneJ3 ayl pue (NSd) 11U JOMSS 24NSSaUd Yoed uo sinoy unu pue syiels dwnd Jo ulioiuow auljuo snonuiuo) g
uoneJyjijul
191BMWIO0)S 73 J91BMPUNOIS 3SIWIUIW 03 }JoMIau 93eiamas Alaesd ays jo Juswadeuew pue Sulioyuow SuiosuQ
*J91EMUWIO0)S PUB J91EMPUNOJS JO UOIIRIY|IJUI SSILUIUIW 0] SO MU ||B UO W1SAS UOI103||02 98BI9MIS 24NSSaUd €
‘3ulialaw Ja1em pews pue sadueldde pue saunixiy Je1s-g
Yum Aduaid1yye 491em 92130eud 3159Q SPJEMO] SAOW 0] SI9WO0ISNI JO JuaWIamodwa pue Juswadelnodus ‘uolleanpy ‘¢
"XISv4 Ag paJinbau
se saouel|dde pue saunixij JUaId1y)s J91eM paled Jels-¢ wnuwiuiw Suipnjdul ASajells JuswaSeuew puewsap Ja1ep\ ‘T

Anpeded juswiealy ayenbapeu

JUBWIUOJIAUD
3Y3 0} MO|}JAN0 |e[3UDIOd "SNSd
pue Sds “jue} aduejeq 13|ul Y}
ul Jojemalsem med jo dn-pjing

a8esn Jajem
9AISS90XD Jo uolie|ndod yead

uonesauasd
Jajemalsem
9AISSDIX]

uonesauasd
191BM3ISEN

Asty

dJuanbasuo)

pooya

Asty pareSiuiN

ASajensjosauo)

pedw)

JuanjsnopJiezeH

paezeH

juauodwo)
awayds

(9002) T @seyd-sysiy [eauawuoliAug pue yijeaH SuiSeueln :8u1joAday Ja1eA 104 SBUIBPING UBI|BIISNY :£°2 '8 9°C ‘S Z S9|qe] Jad sy

ST0T/€0/LT
TH

uoliedl|ddy 14Vdl 104 dDIVH 93e4omas

Sa11IUNWWO)) 3sea  pua

juawaSeueln Ja3emalsep) esedulg

‘elaD YISy
(uoisinay) meqg
soyiny

PPl

Ul

:309foud

Page 251 of 261



T | 98ed

uel aduejed 1d|ul d LMM Y1 Sulialua 03 Jolid palesadew aue SMO|S JUaWYI1ed AYARID /.

'so98e00]q Suliea|d 4oy usawdinba yiim |2 uo 3q ||IM SMA 9

“340M13U JaM3S ainssaud ay3 Joj pado|anap aq ||IM dwiSal dUeUSIUIBIA °S

‘panss| sa2130u s2ueljdwod Jo pajuswa|dwi aq

||IIM UOI1BINP3 /SSaUBIEME J3WO0ISNI 214129dS ‘UOIIBIO| SWES 331 1. PaJindd0 aAey sadeyd0|q a|dinw aisyM 't
‘SUOI10E DAI1EIURASId pUE 9SNED 93N0J JO UOIIBIIHIIUSPI

10} sda1s apn|aul ||IM pue awaYds a1 Joj padolanap a4 ||IM ue|d asuodsay Adouadiaw3 aSexd0|q dwnd/iamas ‘¢
'$311190|3A Sulsuea|2-}9s aA3IYdE 01 pausisap yJomiau Alaess pausisap Aj@rendoiddy 'z

MO|}Jan0

MO|}J2N0 pue ages|do|q
JaMas ul SunynsaJ saonoead

Jalemalsemmel

91eJIPOIA JOUIN 4 9|q1ssod b) “domiau adid ay3 Suluaiua 03 Jolid a8emas a1esadew |[Im sdwnd Japuli8 yum walsAs a8esamas ainssaid mo ‘T pue a3e00|q JomMas |e1lul0d| jusawaSeuew 91sem pijos1ood|  uisiueln|jod ssoio
wa3sAs 93e19Mas syl 0ul 981eYISIP 910497 SPIEPUER]S J13SIWOP 0} Paleat]
-2.d S1191EMIISEM DINSUS 01 SISWOISND [BIIUSPISDI-UOU Yo YUM pado|anap a4 ||Im JudwaaiSe a1sem aped| ‘9
"paJinbau Jiyuel aduejeq 19|ul d MM Y3 WOJJ J91eM pajeulweluod jo Ino dwnd Jayuel peoy g |erzualod asnau uo pedw|
*paJinbaJ Jl UOI1EUIWEIUOD JO SIINOS pJezey
juaisisiad Sudes 4o sNSd 19adsns ojul pajjeisul aq ued saqoad Sulioliuow Ayljenb uajem suljuo jeuonippy ‘| SHO ue aq osje Aew sjeaiway)
'219 sjuawaa.Se a1sem apeu] ‘erep a8esn Ja1em ‘elep [euollesado (NSd) HuN JOMIS INSSAld JO MIIAI juawdinba Jaylo
9AJOAUI ABW SIY] "UOIIBUIWIEIUOD JO 93JNOS Y] 0IUI U BIIDPUN 3] [|IM UOI1ESIISIAU] UB ‘PD10919pP SIUBUIWEIUOD | *E pue saueiqwaw uo edw| g uo
(3uanyya uo pue siojoealolq ul) ssad0ad JuUawWIeas1ay) uo spedwi |eljualod Aljenb|  sjueulwelUOd JO PEO| O0YS Ul SJUBUIWEIUOD
10919p 01 d¥/Md eJeSulg ay3 1e sia1aweded ssad04d Jayio pue 33 ‘Hd ‘OQ ‘SSTIAI JO SulIOIUOW BUIUO SNONUIIUO) *Z 1UaN|}4 YGIN Ul uondnpal| Sunnsaisadioeldusawadeuew 49410 JO |ed1WAYD
Mo Jouln € aJey v AYIAIOB SSBWOIQ 40} SSN|BA [BJI1114D SAOQE 3 01 Aj9)jIjun S1a1dweled JO SUOIIBIIUIIUO) ' pue 4Jo a1p ssewolq |[e13ualod 91SeM 3peu) Jo |edIWSYD J00d 10 peo| }20ys
dsiy 9suanbasuo) pooyiayn jauodwo)
ASejensjosnuo) edw| juanjsnop.iezeq piezeH
Asty pareSiuiN awayds
(9007) T @seyd-sysiy [eauswuoJinug pue yieaH SuiSeue|n :8ulpAday J21B AN J0) SBUIIBPIND UBI|BIISNY i/ 7 8 9°C ‘S Z S9|qe] Jad sy ‘elaD YISy
S107/€0/LT  :(uolsiaay)aieq
H uoyiny
uonedl|ddy 14VdI 40} dDDVH 28elamas :BUL
S9I3IUNWWO) 3Sea pua BUET k)

juawaSeueln Ja3emalsep) esedulg

:309foud

Page 252 of 261



€ | 98ed

‘paJinbau y1 1anoa8ueyd yainb o4 aysuo pautejuiew sdwnd aseds yum sdwnd paepueis g
2411 udisap 8uo| yym sdwnd 3snqos Ayijenb ysiH
*a4n|1e) wa1sAs |041u0d Sulunp ajesado ued dwnd 0s Wa1SAS |BI14109| Ul 94esS |1ed €
‘JUsWY23ed 98esamas aunssaud 98409 eaeduig ayl ul NSd yoes ul sdwnd Agpueis pue Aing 'z
‘uoipdwnsuod A3J1aua
pue dniels Suunp pue uollesado ul medp 1ualind ‘(s/g a1aym) sdwnd Agpueis pue Axnp ayi yioq Joj sinoy
unJ pue s1els Jo Jaquinu ‘uoiidalap 3 nej walsAs Jamod ‘uoi1d91ap 3 nej dwnd ‘|aAs| J21BM ||2M 1M :SapN|oul 1USWUOJIAUS 8] 01 23eM3S '218 U0I12NS JO SsO| ‘@3exo0|q
MO JOUlA € Anun <] Suloyuoy pa3dalap st Ayjewlsouqe Aue jl pasies waeje ue pue paloiuow ale awayds ayj ul sdwnd ||y 'T MeJ Jo 934eydsip |ellualod ‘98uns sjamod Aq aunjiej dwng ainjie{ dwnd
‘seaJe paydly4ell Jo 1IN0 SNSd €
'sa4nssaud |10s pue d13e3s04pAy Sulpn|doul SPeO| |BANIDNUIS ||B JOJ SDIUBMO||e 3pN|dUl 03 paUSISap ||9M DM T J1empunoJd 93eyea| adensgns ul IELRELD
Mo JOUIN 4 Ayun g *U0139N41SU0I SULINP [|9M 19M Ye?d JO 153} anssaud d11e1s Ja1em ues|) ' 031 98emas meu Jo 981eyasiqg| Suiynsad ||om 19m NSd JO aJnjied NSd wouyadexea
‘padojanap aq ||Im sainpadold dn-ues|d pue ue|d asuodsay Aduadiaw] A
'J4e1S suollesado Joj sawil asuodsas wnwixew yum uiliodsu 1jnej pue a4jua) 3JIAIBS JBWO0ISN) ‘9
*921A43s 81p NOA 210494 [eIp Yaim pauaisiSau suonedo| adid Jamas ||y 'S
‘sulew aanssaud ||e aAoqge paj|eisul 9q 03 ade) uonesyinuapl pue ageudis
*1aMas a1nssaud ay1 a40jaq sa2130ead uoljeAedxs Jood wouy padewep
94 ||Im sadid JaY10 92UaY ‘YdoUa4] SIIIAISS UOLIWOI B JO WO0110q Y] 18 Paledo| A||e1auasd ale sulew J9Mas 91nssald '€ AllADR UOIIBARIXD
*u0139NJISU0D SulINp PaI4I1I3d pue PAYSa) 84nssaud aue sulew ||y ' 1UBWUOJIAUD panoiddeun o1anp adeyeauq
Mo JOoulN z APyun g *s8uny pue sjuiof paplam yym adid 3daH 9TNd ‘00T3d Y3m paldnuisuod sutew [y “T| 9y 01 a8emas meu jo a8ieydsiq 10 2Jn|lej ulew 3unssald| 3eauq ulew aunssald
‘aN0gD SMOJfU] dNISS3IX3 JOf S|0JIUOI [DUOIIIPPD 33
VEETRIY
(Asessa0au JI pajewoine aq 03) NSd #0 Ydoums 03 Aldede) 'z 18|u] 40 A1PedED PaRIXD SMOjUI
‘suonels dwnd |enpiaipul 01 Jue|d Juawieaul ayl 1e pajjoJluod Ajjesjusd uonijesado dwnd NSd 'T pauIquiod 41 yuel aduejeq 1MaV X
Mo JOUIN 4 aJey v 13|Ul WOJJ MO|JIBAO0 [B11US10d smojjulead anlssadx3| G T anoge moy) yead
‘A1essadau JI sa8ey20|q Sulnowal 10y Ul pa||ed S1010.IU0D G
's98ex20|q Suinowad 4o uswdinba Suluea|d yum [|ed uo SMA ‘v
‘paJdinbau J1 papinoad 4 ||IM S92110U  UOIILDIH130DI
pue uoeaINPa Jawoisn) 'sageyd0|q JO $324N0s AjlIuapl 03 NSd Yoes jeawnuni/uels dwnd pue SulioHUOW [9A3] '€ (nsd)wun
‘3uisues|d J|9s 4oy apeJd 09: T YUM apod uiquin|d 00SESY 01 Pa1dNJIISU0d pue paudisap sadid weasisdn ¢ sjule|dwod Jawoisnd (NSd) Hun 1amas 19M3G 34Nnssald Jo
91eJ3pPON JOUIN 4 9|qIssod o) "3WYIS Y3 Ul BUIIOM SI03IBIIUOD JDMIS .nssad 4oy Sululed} SSSUSIEME PUB UOIINPU| “T[  pue pjoyasnoy Woly MOIIAQ| a4nssald jo weasisdn sagexydo|g| weassdnsagexdolg
*S19mas gns AiAedS ul syulof pap|am JUSA|0S *S
‘paJinbau §1 papinoad 94 ||IMSII110U UOIIBIIH11I94 PUB UOIIBINPS JBWOISND 1 (nsd)nun
‘uoljeJl|iyul Sui30913p Ul 1sISse 01 ‘|lejules Sulnp Sulpnjpul ‘SawUNI ‘S|aA3| NSd U0 suoday *¢ J9MIS 24Nssald Jo
NSd 2Y1 01 Ja1eMUIEJ 103UU0I 10U OP 1ey) paJinbaJ 10eJ1U0d JaW0Isn) 7 (NSd) 1un Jamas aunssaid Jo| weasisdn uonesyjyul
91eJ2PON JOUIN 4 9|qIssod o) ‘uo1399uu0d 03 Jolid uone|eisul Suiquinid pjoyasnoy ||e jo uoindadsul Suiquin|d ‘T NSd W01} MO|JIDA0 [B13USI0d| Weaslsdn uolieul|iyul pue moju| pue moju|
uonenys Aduadiswa ul saue| ‘1T
Z 98e3s A ¢ 28eJ01s duey uonesijenby ‘0T
*'SMO[4 J3Y1eaM 1aM oy g 38e1s Sulinp papiroad Aloeded jeuonippe Juedyiusis yum ‘yimous
uone|ndod 01 Jolid }40M}3U BY] Ul UOIIBNUDIIE MO|J 9SEDJDUI 01 JUBWIINDBI 3Y] JO JUSWISSISSE 10} MOJ|B |[IM SIY |
‘(y/sw zzZT 29 01 pa1dadxa Ajuo sI JMMd 248Yym) Z 93e1S 18 (Y/sW S0Z) MM € 2881 Joj pazIs ale suaauds 19Ul 6
‘93e103s yue) uoneziienba ay3 01
J2JSuUkJ) 104 SMO|} Jay1eam 19m dead Jo Suluaauds Jo) Ajoeded smoje siy) € 98e1S 1e Jamas aunssaud ayl 4oy 4MAY
X G'T pue Jamas Alnes3 sy Joj 4MAV X 9 JO JUB|_AIND3 S| YdIYM Y/sw 50T 404 PazIs aJe suaauds pue sdwnd pasy 1a|u| '8
'NSd yoea ul Ayoeded 93e103s SuY g UBYL DIOA “L
‘98e103s AduaBiawa pue uay4nq sapiroad yuel sduejeqg 19|u] d LMM 9
*MO[JUl JO S924N0S 12913p 01 NSd YIea 1e awnuni/suels dwng *g
*u0139NJ3su0d Sulnp adueunsse Ajijenb pue uonoadsul *f sdwnd/suaaJds 39Ul
*uoI1e2NPa pUE UOoI1dNPUIJ01I.IIUO) '€ 2yl Jo >u_umamu P233X3 SMo|jul 40Mlau 28eJamas C\_m“m>m uoI339||0)
NSd 40 Axofew ay ur sdwind /@ ¢ paulqwiod Jiyuel aduejeq }JoMi1auadesamas ay1 01 uonen|yul a3eJ1amas
MO JOUIN 4 Ayiun ) 's3unly pue syulol pap|am yum 3daH 9TNd ‘00T3d YIM pa1dnaisuod walsAs a8esamas aunssaid moq ' 13|Ul WOJJ MO|JIBAO0 [B11US10d 31 01 Uol1eJ]|IJul pUB MOJJU| pue mojul 91NSsaid MO
sty 9suanbasuo) pooyiayn jauodwo)
ASajensjonuo) edw) JUdA3 snopJiezeHq pJezeHq
Asty pareSiuiN awayds
(900¢) T @seyd-sysiy |eauswuoliAug pue yijeaH SuiSeuen :8uljpAday 1918\ 104 SDUIISPIND UBIRIISNY (/28 9°C ‘G Z S9|qe L Jad sy ‘elaD YISy
ST0Z/€0/LT  :(uoisinay)aieq
H uoyiny
uoliedl|ddy 14Vdl 104 dDIVH 93e4omas Pl
S911UNWWOD 3SeIT pUST BUET)

juawaSeueln Ja3emalsep) esedulg

:309foud

Page 253 of 261



¥ | 98ed

Mo

Joul z

aley

1JeA |euJnip Joj d1enbape ueyy
9Jow pue ‘awnjoA jue] uonesijenb3 yum moyy dead uoj axenbape ‘(S/@ Yyum) 4MAVXZ 40) PazIs SQUBIQWIBIA S
*3]q181182u 3 03 SaUBIQWSW O} UOIIBLIEA |BUINIP USYIE|4 01 3|qE TN Z YHM Syuel uonesiienb] 't

*'SMOJ} Ul uoljellen eusnip Joy Ayoeded ajenbape ueyy aiow st siyl g 28e3s 1e Suipn|dul ‘quana

W.JI01S 3WJIX3 ISOW Y1 UDAS 404 SuImo||e ‘sunoy g SI (Aloeded YgIA pue usa1ds UaMID0 SJUJIHIP JO SWU)
ul) syue| uonesijenb3 ayj jo Aldeded 98e103s 9A130944 B3 ‘©4042439Y) pue JMAY X Z 4O} PazIs aJe sHuUN YGIA '€

‘€ a8e1s 18 4M\W\d 1e 98elo3s sunoy
9T < Jo 3udjealnba ayy smojje yimou3 auniny 4oy € 98e3S 1B N € pue ¢ 93e3s 1e A 7 Jo 93eJ01S yue] uonesijenby 'z

*suolje3oadxa |eusnip yead aAoge []9m SI YdIym 4AMMd 28euew 03 pazis suaaJtds 19Ul ‘T

suaaJ25/sdwngd
19|u| Jo Ayoeded pasoxa smojul
paulquwod }i jue) sduejeq 19|ul
10 SdS W04} MO|JIDA0 |el3ualod

SMoJjuldead aAISsaoX]

SMol}
Jeuanip yead ysiH

wa3sAs uo1323)|0))
28e1amasAlineln)

Mo

a1esapoN| T

aley

'SdS @Y1 WOoJ) 3DUBISWNIIID AUB JSPUN JNJJ0 0} PIPUSIUI MO[JIDAO0 OU — Jayue] 03 Aldede) *g

sdwnd sds Joamod 03 paj|e1sul J01eIBUID ‘Y

Sds ul sdwnd s/ °g

(uo119NJ3SU0D JapuUN SI YIIyM urew 3uisi

Aj3ua4und s| uonejiwi| Jolew) SMo|4 94n1Ny puUB JUJIND }99W 0] padinbau se papesddn aq 01 ulew Suisi pue Sds '
"|l9M 39M SdS dY3 Ul

SuliolUOW [9A3] J31BM UO Pased WISAS [041U00 3yl Aq Pa1d913p 34 ||IM SIUDAS MO|JIDAO ||B JO 3DUSIINII0 Y] T

1USAS MOJJI9A0 Ue SUIMO]|[04 XSI
|EIUSWIUOIIAUS JO Y3jeay dljqnd

SdS W04y MOJIBAO

JUSA3 MO|HBAO

9}eJapoN

JOUIN z

31q1ss0d

‘saunpadoud dn-uea|d pue ue|d asuodsay Aduadiaw [|1ds Jamas *g

'J4e1S suollesado Joj sawil asuodsas wnwixew yum uiliodsu 1 nej pue a4jua) 3dIAISS JBW0ISN) ‘¢
*340M13u 38esaMIS 9] 03Ul PaUSISIP SSIIJE JUBUSIUIRIA *E

‘s98e20|q Suinowau Joj Juswdinba Suiuesa|d y3m ||ed uo SMMA '

*3uisues|d-§|3s 9A31YJe 01 9P0I S/ 01 Pa1oNJ1SU0d pue pausdisap sadid weauisdn 'T

JOMB3S WOJ} MO|JISA0 |ellualod

SdS Jo weauisdn sadexdo|g

SdS 4o
weasysdnsadeyoo|g

9}eJapoAN

9}eJapoAN <

Aun

'SMOJJ Jay1eam 1am 4oy g a8e1s Sulinp papiaoad Aldeded [euoinppe uediusis yum ‘Yyimous

uone|ndod 03 Jolid }40M13U 3Y3] Ul UOIIENUDIIE MO} 3SESJIUI 0] JUBWaJINbal Byl JO JUSWISSISSE JOJ MOJ(E |[IM SIY |
‘(Y/€w zZT 29 01 pa1dadxa Ajuo st JMMJ 249Yym) g a3e1s 1e (Y/cw S02) IMMdJ € 98e1S 10) pazis aJe suaalds 19|u| '8

‘98e401s yuey uonezijenba sy 01

J3jsueldy JoJ SMOJJ Jayleam 1om ead Jo uluaauds Joj Ayoeded smojle siyL € 93e1s 1e Jamas ainssaid ayy Jo) 4MAY
X G'T pue Jamas Alaeld ayl Joj 4MAV X 9 JO Jus|eAINba S| YdIym y/sw SOZ J0) pazis aJe suaaJds pue sdwnd pasyis|u| L
(dLAMM 1e [aued |041u0 elA paainbal JI SNSd 841 JJO Y21UMS Ued) sWayds NSd Ul 93e401s sunoy tg< Jo |e1o] -
‘paJinbau j13uel aduejeq 19|ul wouy 1no dwnd 3anu3 Adusdiaw] -

"swe|e [9A3] YSIY UM [9AS] J9IEM |[9M 1M PUB SMO|4 SdS 9Y3 0 Sulioluow [euonesadQ
*38ewep Sunsixa JiedaJ 03 U3 EIIBPUN 3] ||IM }I0MIBU JIM3S A}ABIS DY} 4O JIpNY

9

S

JOM3BU UoI1B|N213aJ Wealysdn pue yuel 98eJ01s Aouadiawa 1) OTT ‘||oM 19M SdS ul 98esols Aduadiawa ) 0ST v
€

C

‘98eJ03s Aduasiawa pue Jagng sapinosd d1 MM 3e duelddueleq 1d|ul ‘T

suaaJ25/sdwng
19]u] Jo Ajoeded paaoxa smojjul
paulqwiod JI jue) duejeq 13|ul
JO SdS WOJ) MO|JI9A0 [B1US10d

su0mlau 28esamas Ajneas
9Y3 01 UOIIRJ}|IJUl PUB MO[JU|

}J0miau
98esamasAnneld
2yl 01 uolleJy|ipul

pue mojju|

waisAsuolla|jo)
98esamasAinesn

Mo

JoUIN z

Axun

g

"J93e2J8 SI 92UBISWNIIID SIY} Ul 98eJ01S [BENIOE 240J2J3Y3 — dJn|iey Joamod Sulinp mo| aSesn Ja1ep\ “€
"paJinbau 1 SNSd [enplAlpul wouyno dwind Jaxuel peoy ‘g
'SNSd ||e ul papinoJd si a8eJo03s sinoy v T

JUBWUOJIAUS 3y} 0} 98emas
MeJ Jo 981eydsip [e13US10d

3JOMIBU JaMas aunssaud
Ss0.e 24n|1ej Jamod papualxy

ain|iey amod

U092
wa3sAsuo1393]|0)
98esomas
94NSsaid MO

Asty

dJuanbasuo)

pooya

Asty pareSiuiN

ASajensjosauo)

pedw)

JuanjsnopJiezeH

paezeH

juauodwo)
awayds

(9002) T @seyd-sysiy [eauawuoliAug pue yijeaH SuiSeueln :8u1joAday Ja1eA 104 SBUIBPING UBI|BIISNY :£°2 '8 9°C ‘S Z S9|qe] Jad sy

ST0T/€0/LT
TH

uoliedl|ddy 14Vdl 104 dDIVH 93e4omas

Sa11IUNWWO)) 3sea  pua

juawaSeueln Ja3emalsep) esedulg

‘elaD YISy
(uoisinay) meqg
soyiny

PPl

Ul

:309foud

Page 254 of 261



G | 98ed

Ja18MpPUNOId 28eyea| adeNsgns ul ELSELD
Mo JoulN 4 aJiey a *saJnssaud |10s pue 211e1504pAY Sulpn|aul SPeO| [BJNIINJIS || 10 SOIUBMO||E 3pN|duUl 01 PaUSISap |[9M 19M SdS ‘T 03 98emas meJ jo 981eydsiq| Sunnnsad ||om 19m Sds Jo aJnjie4 SdS wouy a8exea
saJnpadoud dn-uea|d pue ue|d asuodsay Aduadiaw] [|1ds Jamas ‘T
‘JJ€1S suollelado Joy sawiy asuodsal wnwixew Yyum Suiriodal 3ney pue a43ua) 3dIAI9S JBWOISND "€ Ayanoe
*921A195 S1p NOA 910)3q |eIp Yy3m paJaisiSal suoinedo| adid Jamas ||y °¢ 1USWUOJIAUS| uolleARIXd panoiddeun olanp wa15AS UO1193]|0D)
Mo JOUlN 4 Aun g ‘sutew AyneuS ||e aA0qge paj|elsul 9q 01 adel uorediyiauapl pue a8eusis "T| a2yl o1 aSemas meu Jo a8seyasiqg| a8exealq o aunjiej ulew Auaeas|  yeauquiew Alinesn| a8esamasAyiaelo)
dsiy 9suanbasuo) pooyiayn jauodwo)
ASejensjosnuo) edw| juanjsnop.iezeq piezeH
Asty pareSiuiN awayds
(9007) T @seyd-sysiy [eauswuoJinug pue yieaH SuiSeue|n :8ulpAday J21B AN J0) SBUIIBPIND UBI|BIISNY i/ 7 8 9°C ‘S Z S9|qe] Jad sy ‘elaD YISy
S10T/€0/LT  :(uoisinay)ieq
H uoyiny
uonedl|ddy 14VdI 40} dDDVH 28elamas :BUL
S9I3IUNWWO) 3Sea pua BUET k)

juawaSeueln Ja3emalsep) esedulg

:309foud

Page 255 of 261



9 | a8ed

Jueld ay3 Jo peay 03 Jajsuedy Joj uolels dwnd uiniad 03 SI SUSDUIS JO MOJJIBAQ :J1ON
oy'suoioe juey
aAIeIURAR.d JUBWS|dWI] PUB SPI|OS SS0.3 JO 924N0S 03Ul UOIIBSIISIAUI 9 B1IDPUN SINJD0 98eX20|q SUIUDIIS §| "€ 2oue|eq 19|ul d 1 M/M O3 SMOJ} Jajemarsemmel
*sHun SuiuaaJds ul (Ino-jeip) wueje |9A3] Y3iy pue SulioluowW [9A3] J91BAM T uiniaJ 03 uonels dwnd uinyau Ul SP1|OS 9AISSIX3 Ag pasned Hun 8uluaauds
Mol JOUIN 4 Aun g Jueld ay3 423U ||IM 98emas palesadew AjuQ ‘T 91 0} SUDIUIS JO MOJHBAQ Hun Suiuaauds jo adeydo|g 19|ul jJo adexdo|g
'swia3sAs wuele jo dnyoeq Aueanieg 9
‘paJinbau ji NSd yoea wouy no dwnd Jaxuel peoy g
‘NSd yoea 1e adesols Aouadiswa sunoy g ur dn-pjing ||Im J191BMIISEM {7
UMOp 9q OS|e [|IM WsAs Jamas aunssaud se 1noxde|q Jamod Sulunp mojjul 98emas oN ‘€
SdS jo dnyoeq Jojesauan g
91eJapOoN JOUIN 4 9|q1ssod o) jue|d JuswieaJy Jo dnydeq Jolelaudn T Ayoeded Juawieauy Jo sso 1noxde|qJamod papuaix3 sInojoe|qJamod
‘paJinbau se Juawdinba Jo snieis §/@ Jo Janoa3ueyd aieniul 01 siolelado Jo) swiele 1no-jeiq ‘y
(Q18d 10 dOzVH Suunp paiaa A3a1ea1s Aouepunpad) 1uswdinba |e213D J0oJ uoisinoad Agpueis/AIng “¢
‘Aisuqul AN ‘Aipigani ‘@unssaud
aueisquiawisues} ‘SSTIN ‘Hd ‘0 “8a ‘suaaweued ssao0.d |B213140 Jo Sulioiuow Ayijenb J23eM 3uljUO ShONUIIUO) *Z swiayl Swia}l |edl3I9|9
91eJ9PON JOUIN 4 9|q1ssod ) *Sjusuodwod [eJ143099 [BIIUBYIDW |BIIILID ||B UO UOIIIRIS9P ) neq "T| Jo1empaojoAdasiueldwod-uoN| [ed1309)9 [edlueydaw Jo aln|ie /1eaueyas|n
suolipuod Sujiesado awalsixa ul pasinbau Ji 3|qissod uonels dwnd uanias ay3 wouy no dwnd 9
'Pa1413994 9 UBD BNSSI SB dWI} YINS [13Un Syuel
13|Ul d1MM Ul Smoj} 33ejnwndoe ‘sdnd 13Ul d1 MM Pue sdwing Jajsuel] UMopINys — juel uollesijenb3 ur MojJanQ - 98eu01s
s)ue) uonezijenba ul pasy ale|nwndde pue sdwnd pasy SY umopinys - 191B\\ paieaJ]
—UB} SV Ul MOJLIBAQ - ‘uoneuniolydy
‘syuey ssao0ud ul s|pAd| Y31y uo sumopinys dwnd pajewoiny g ‘uondayuIsig
(s)uey uonezijenbs 01 Jaysuely) uonels dund Jajsuedy 0} uonels dund uinial WOLS MOIBAQ ‘{7 AN ‘Syuel
SMO|JJ9A0 || JO SUlUdDJIS BINSUD 0} Juel ddue|eq 19|ul 03 uonels dwnd uiniay '€ aueiquian
‘uoljels dwnd uinial pazi|esiusd e 0] }oeq Syuel [|B U0 SMO|JIBA0 T JUDWUOJIAUD S)ue} $s920.4d JO MO|JIDA0 SMO|}J9N0 ‘syjue] a3pni|s
Mo JoulN 4 Aynun 9 "s98e3[20]q PIOAE PUE SPI|OS SS0JS 9A0WSI 01 WAIsAS SUIUSRIDS "T| 01 Js1em ss9204d Jo a81eyasig Suisnes qney 1o adeydo|g NUB}SS3I044| PIIBAIDY ‘Syue)
sadid uojjesijenby
pue syuey ssad04d “ue] duejeg
‘uolle||eisul pue ainjoejnuew yuel Sulnp adueansse Ayijenp ‘g JUSWUOJIAUD /28emas meu| 19Ju|-1uswieas)
Mol 91eJ9POA € aJiey v 's3u10oy pausissp Aj@1elidoadde yum syuel sueiquiswi dy4 / syuel |aued 2915 T 03 J91em ssa20ud jo 984eydsiq ainjieyue] | jo sain|iey|eanidniis J91BMISe
‘paJinbau §1yjuel aduejeq 19|ul wouy no dwnd Jaxuey peos papung Aduasiaw] p
‘Ajsnoauelnwisinddoaunjiey
Jamod pue auanjie) Wa3sAs [043U0D B 41 JNIJ0 P|NOJ 1Byl SMOJjul yead Joj 93el03s sapinoud yuel aduejeq 19Ul dLMM ‘€
*}40M33U uoIle|NdI1aJ Weadlsdn pue yuel 98es01s Aouadiawa T OTT ‘||oM 1I9M SdS ul 98eso03s Aduadiawa 1 0ST T JUBWUOJIAUD 3y} 01 93eM3S
Mo JOUIN 4 aley g 'SdS 1e papinoud sojesauasd samod Aqpuels ' MeJ Jo 981eydsip |e13ualod|  SdS e ainjiej sjamod papuaix] ain|iejJamod
'SdS ul sdwnd Agpueis pue Aing ‘¢
‘uondwnsuod
A84aua pue dn peis Suunp pue uonesado ur medp Jualind ‘sdund Aqpuels pue Ainp ay3 yioq Jo4 sinoy unJ pue
SME]S JO JOqUWINU ‘UOI3D919P 3 Nej WlsAs samod ‘uoida3ap 3 ney dwnd ‘|9A3] J91eM [|9M 39M :S9pN|dul SULIO}IUOA JUDWUOJIAUD BY3 0} 98emas *239 UOI12NS 4O SSO| ‘@3e320]q wiaisAs uonos|0)
91eJ9POIA 91eJ9POIA € Aun g *po19919p Sl Ayjewlouqe Aue }1 pasied WJeje Uue pue paJoyuow aJe (Sds Suipnjoul) swayds ay3 ul sdwnd ||y 'T MeuJ Jo 931eydsip |e1nualod ‘@8uns samod Aq aunjiey dwngd ainjie4dwnd| a8esamas Alineln
sty 9suanbasuo) pooyiayn jauodwo)
ASajensjosauo) 1edw| JudAnj snopaezeH piezeH
Asty pareSiuiN awayds
(900¢) T @seyd-sysiy |eauswuoliAug pue yijeaH SuiSeuen :8uljpAday 1918\ 104 SDUIISPIND UBIRIISNY (/28 9°C ‘G Z S9|qe L Jad sy ‘elaD YISy
ST0Z/€0/LT  :(uoisinay)aieq
H uoyiny
uonedl|ddy 14VdI 40} dDDVH 28elamas :BUL
S31}UNWWO) 3sea] pua BUET)

juawaSeueln Ja3emalsep) esedulg

:309foud

Page 256 of 261



L | 98ed

(snoqe)
Se) palji30ad wia|qoud [1un 321AI3S JO INO UK E] SHue) ueiquIsW ‘(SA0Qe Se PayIayd) 18W 10U ¢DJ }| :asuodsay

"awi Aue 3 1IN §°0 pue

pouad unoy-{ B UIYHM SWIl Yl JO %G Ueyl aiow NIN Z°0 :8uimo||o} ay3 o Aue paadxa 1ou saop Alpigny : TdDJ)

*24n|1e) JO pOOY1[a31| 92NPaJ 0} SSUBIGWIDW JO 3JUBUIUIEW PBINP3YIS SAIIRIUBASIJ ‘0T
‘ain|iey auesquiaw YgIA 40 padojanap a4 [|Im ue|d asuodsay Aduaiawg uy 6
*A1essadau JI uay el apun aq ued Ja1em puod Jo Juswieal] [edlwsyd g
Jue|d JO 1n0 Ja1em Jo4 ddueldwod aunsua 01 Aljenb uaiem puod jo Suliojiuow ayewLpun L
)4oM1au 9y3 03 Ja1em pajdAdal jo Ajddns
Suinelsau 03 Joud Ayjenb uaiem a8euo)s uajem paleasy Jo Sul1Sal JUIAS SIYl U] "palelliul 9g Aew yJomiau 0}
sdwnd J4a1em pajoAdIas U0 uMOPINYS ‘|leAOWL 80| T 991UeIENS 0] 9AI1D9)43Ul $S2204d UMOPINYS 1By} PRISPISUOD §| ‘9
(uonesuu
pue yJomiau Ja1em pajdAdal 03 saliddns ay3 uo pue 1)) 03 19|3N0 ‘1)) 03 19|ul) papirosd aulio|yd 4oy syulod
BUISOP-13INW ‘UJ32UOI §| "AYT 2ASIYIE |[IM BULIO|YD pUE JUN AN 1BY] 2duelnsse sapinoad yoeosdde Jsieq-nnia g
‘suleJ] 93pN|s paleAllde 21eulal|e syl 01 suinial
YHM 3wl SIY1 JSA0 pajqeud a3pn|s paleAlloe Jo uoljesado ||n4 ‘paJinbaus ji swiy e 1e syue)l suesquaw om) o3 dn Jo

UMOPINYS J0J SBPIN0Id “4MAVX Z 01 paiwl| ss9204d Y3noJayl Mol yum 4payv X ¥ = Aldeded yue) suelquiaw ¥gIA ‘v
‘3|npow aueiqusw pa|ie) ade|dau padinbad Ji pue s|npow aueiquiaw pa|ie) 21e|0s| pue AJIluap! ‘SINJJ0 JUBAS J| “€
(mo[2q 42D 99s) NLN S0 S2ydeads AlpIgund §I SSUBIQUUSW JO UMOPINYS palewolne Aq pasiuesens |erowsau T 807 ' suagoyied uewny jo JanoAuied
91eJ3pOIA| S1e43pPON € Ayun q 'a4nssaid sueiquiswsued) pue Aypiginl a1eawsad sueiquiaw Jo Suli0llUOW suljuo snonuiuo) "T|  JaiempafdAdasueldwod-uoN|  ulSulnsatain|ie) sueiquWA aJn|iejaueiquisiy
'$1019e340Iq Ul |0J3U0d
03 Asea AjaA13e[24 SSTIA 9yl Supjew ‘911s440 Jodsuely spijosolq Joj Juawalinbas paonpay "palinbal se Suliazemap Sulinojaueiquaw
0] (pai1eniul Jojesado) pasinbai se SN JO Jajsued| ‘g 93e1s e walsAs Sulislemap adpn|s Jo uolie||eisu| ‘¢ paseaJoul g Ayljenb yuan|ya sajel adpn|s
91eJ3pPON 91eJ3pPON € Ayun g ‘swuele yim diALL pue Alpigan ‘0a ‘SS1IAL 40 Suliojjuow suljuo snonuiuo) T ul aulPap “YaIN Ul SSTIA YSIH 93e1semagdpn|salenbapeu| paleAdea1sep
‘s|eaiwayd Jo asn pue 1di9dal ‘Jodsuedy 8yl Jo) saunpadsoud Suljesado piepuels ‘g spedw! SRHO [eUS10d
98eJ01s 9plIoJYd 211434 pue yuel a1ojyd0dAy wnipos usamiaq juswuodiaug 8y} 03
Mo JOUIN 4 aJey v pamoj|e aoeds yum eale AIaAI|ap pue 98e403s [BIIWBYD Ul S|ed1wayd Jo uoneledas pue Suipung ajeudouddy "I  sjediwayd jo aseajad [elnualod s|eaiwayd ssadoud jo ade||ids S|e21WaYI $S920.4d
*Alj10e) panosdde 1sa1eau 01 9IS JJO PAYONIY 3] ||IM 21SEM d|D HEIAl pPadualIadxa ale swa|qoud |euonnesado §| ¢
‘98emas med yim uoln|ip 4a1ea.d apirnoad 0
Juel aduejeq 13|ul d1/MM 341 Ul awil 38eJ03s |eUOIIPPE SARY 0] 9Jueleq 18|ul d1 MM 01 udnial d|D Jayje Alpede) ¢
*S4N220 SIY] 3INSU3 01 Paso|d aq 98e401s
|[IM SAJBA 18411} ‘dID 49UV "PO3J YUM uonn|ip Joj jue|d Jo peay 01 3deq pue dwns Jajsueuy 01 91sem d|J JO uinidy ‘¢ 30 31p ssewolq pue ssad0.d HgIA YSnoayi aysem o1sem J193e/\ paleal]
91eJ9PON 91eJ2PON € APyun g *}JO 3P SSEWOIQ J04 [SAI] |BIIID MO|S SUOIIBIIUIIUOID d|D duljul ¥GIN ‘T juawieal) Jo 19sdn [ennualod dID uape| [ea1WaYd JO uIN1dY dIDdueiqua ‘Uoneunoly)
‘uodajuIsIqg
AN ‘Syuel
SUBIQWBIA
‘e1ep dwind Jamas aunssaud pue ejep a1sem apeJy ‘4alemalsem med Suisn ‘syjue] a3pni|s
uayeBpUN 3q |[IM UOI1ESIISIAUI [0J1UO0I 32N0S B PAAISSAO aJe speo| Juein|jod y3iy o1 anp syoedw ssad04d J| ' paleAndy ‘syuel
‘wa3sAs uoiesae ayy ojul paudissp si Aloeded aAI9S9Y "UOINID|SS uonesijenby
JHuowuwy uo paseq julod 18s 0@ pue mojjul yum Ajddns Jre yalew o3 walsAs uoliesse aAlIp paads a|qeliep '€ “jue| dduefeq
‘9ouew.oyiad paJinbad analyoe 0} uollelae Jo |041u0d (Aselsiidoud eljosp) Huowwy ‘¢ 19|uU] - Juswieal]
91eJ3pPON 91eJ3pPON € Ayun g ‘SWJBle Y1IM 91BJ1IU pUB BlUOWWE ‘dYO ‘SSTIA ‘0Q SS9204d ¥YgIA 4O SuliolUOW Buljuo snonuiuo) ‘T  Ja1em pajdAdrasjueldwod-UuoN| peo| eluowwe 1o qOg aAISS9IX] peojJanoiueln|jod J91eM3ISe M\
sty 9suanbasuo) pooyiayn jauodwo)
ASajensjonuo) edw) JUdA3 snopJiezeHq pJezeHq
Asty pareSiuiN awayds
(900¢) T @seyd-sysiy |eauswuoliAug pue yijeaH SuiSeuen :8uljpAday 1918\ 104 SDUIISPIND UBIRIISNY (/28 9°C ‘G Z S9|qe L Jad sy ‘elaD YISy
S10T/€0/LT  :(uoisinay)ieq
H uoyiny
uonedl|ddy 14VdI 40} dDDVH 28elamas :BUL
S911UNWWOD 3SeIT pUST BUET)

juawaSeueln Ja3emalsep) esedulg

:309foud

Page 257 of 261



8 | 98ed

‘SHUN AN Y1 jo Jano0asueyd Agpuels
/AnQ@ sa1eniul uayy JolesadQ ‘umopinys aJe (AN Sulpaay) sdwnd a1eay|ly ‘(9A0Qge se paydayd) 18w 10U 4D 4

:asuodsay

(auswisnlpe pased
MOJ}) painseaw | AN/MO|4 3yl 1e Juawalinbal saysiew siya 1eyy Supdsyd ‘Alisuaiul AN Jo Suliojiuow auluQ :2dI))

%S9 < 1AN eyl Suoyuow QUIUQ :TdII)

9058Xg1 029paM walAx Aqpuels /Aing :papinoad syun

Hodas Y1 MS3 711404 |ENUBIAIROUEPIND UO(384uUIsIQ 13]01AB3N(900T) VdISN WOy
(smoy} € 98e3S J40) 3|qe1Nns o 01 pa3dadxa)
%S9 < LAN PUB Y/cw OZT JO 2184 MOJ} 1B Sjuswalinbal |[eAowaJ-30| YIM 1un Jo adueljdwod uo paseq uoliepl|en

:s|enoway 5017 Jo uonepijep

"Suilues|d nun AN pa|npayds 1T
‘aJnjiej dwe| AN 404 pado|anap 3q ||IM ue|d 9suodsay Aduadiaw] uy ‘0T
*A1essadau J1 uadeapuUN 3 Ued J91eM puod JO JUBWIeaJ] [BIIWSYD ‘6
*92uel|dwod aunsus 01 Ayljenb Jalem puod Jo Sulioliuow ayeuspun ‘g
*191em 3|gerod yum pa||i4a] 3q p|nom syuel
‘UMOP UuleJp SUIMO||04 "YJOMIBU ANY 10U INg ‘uonediuil Jo) a1enbape Ji puod 01 93eJ01s J1eM Paleal] JO UMOP
uleJp jJo uoidQ "}40Mmi1au 03 uoisiroid a10)aq aoueljdwod ainsus 03 Ajljenb uajem a3elols Ja1em paleasl Jo 3unss] L
Ajddns ualem ajqelod eia yiomiau Ajddns pue sdwnd yaiem pajdAdal 4Jo Inys ‘9
*Aj1199. pue 91e81159Aul
| Jojesado pue umopinys sdwnd a1e43|1) PaPI0IAU S ISOP AN MOT 4| °S
‘ain|iej dwejo Suli0}UOW SUIUO SNONUIIUOD “p
‘NLN G°0 Suipaadxa A1pIgin] UO yuel sueIqWAW JO UMOPINYS pue Alipiginy 93eawlad wealisdn Jo SulIoyUO “€
AlAIssiwsueny
pue Mmo|} painseaw uo paseq Alisuaiul Jo Juawisnipe pue ‘Alisuajul AN SulJOIIUOW BUIJUO SNONUIUOD T
papinoud

‘'syun AN Jo Agpueis/Ainp uanossueyd say

Aupigimysiy
1o mojyysiy ‘Suinoy
Jojoead ‘aunjieydwe| 03

U0D
uoia34uIsIig

AN +Joloealolg
QueIqWIBN
“jue] aouejeg
19|u| - JUBWEdI |

o1esopon|  a1e49pON € Axnun q (950p) A3ISUSIUI AN JO JUSWISNPE 10} SHUN AN O} MO} pUB AHAISSILUSURIY AN JO SULIOHUOW duljUO snonuiUo) "T|  Jo3eM papAdaIjueldwod-uoN| anp asop AN d3enbapeu] ainjies AN Ja3eMaIsem
sty ?suanbasuo) pooyiayn jauodwo)
ASajensjonuo) Pedw| judA3 snopiezeH pJezeH
%Sy paresiun awayds
(9007) T @seyd-sysiy [eauawWuUOIIAUT pue yieaH SuiSeueln :8ulpAday J91BAN 104 SBUISPIND UBIRIISNY I/ 8 9°C ‘S S9|qel Jad sy ‘eI ISIY
S10T/€0/LT  :(uoisinay)ieq
TH uoyiny
uonedl|ddy 1¥Vd| 40} dDDVH 98e4amas Bl
Sa1UNWIWO) 3sea] pua] ual)d

juawaSeueln Ja3emalsep) esedulg

:309foud

Page 258 of 261



6 | 98ed

UOI1123JUISIp |eNpISaJ J0j YJomlau MY 01 Ajddns aulio|yd uo painsesw |enpisal D 7/8w G'0:TdII 'S
(Aujigeren jeuoseas uo paseq Suipnpout) Alddns yiomiau
104 sjuj0od1as |eNpISaJ SUIIO|YD WIOoJul 01 }J0MIBU 9y Ul Julod 1S3Yiny 18 SULIO|YD 934} JO SULIOMUOIN £
‘Palj194 uIadu0d |1Iun sdwnd syl umopinys dJJ 1e ydiy Asa / moj Asea jo siwirp 9
w.ee dJJ 3e ydiy ‘mojjo sywn - g
‘ddD esisiyl (Ajjeuoseas paisnlpe) |enpisas suliojyd Ajddns yuomiau 39sa4d e 4oy |0J3u0d Suisop
punodwod uo paseq Ajjew.ou s 3i0miau Ja3em pajaAdau 03 Alddns uazem pajdoAdas uo uisop odAy wnipos  “p
(284eY2S1p MOJJ49A0) UOIIESLII 01 Yjue) wod
. uonaajuIsIig
J91eM Paleal] WoJj 1311N0 ay1 uo papiroid Sulioliuow |enpisad sulio|yd 3aJ) pue 3uisop odAH wnipos € Af + 1010831019
340M13U Ja1em pa|dAdal 03 sdwnd auBIqUBIA
Ja1eM P3JdAIaL Wouy 984eydsip uo papinosd SuioluOW |BNPISaJ dULIO|Yd 3344 pue Suisop odAy wnipos 'z yIom1au ayl ul “yue| aduejeg
(padinbau J1) ajgejieae yuel Ja1em paleady 0113|ul 1e papiaosd Buisop ajuojydodAy wnipos T 191eM| |enpisas aAs1yoe 03 asop }domiau My 01 Aiddns|  19ju] - Juswiead |
91eJ3pPOIA|  S1eJ3pPON € Ayun q pajpAdasjueldWod-UON aulolyd arenbapeu| ulaienbspeu| asoqg aulolyd Ja1eMalsep|
PaA3IYdEe S| SWI} 92UIPISAL 3UNSUS 0] Y/EW 08 > SHUB] 19BIUOD BULIO|YD 0 MO|S :Z2dDD)|
‘S UB) UOI1eUlIO[YD JO 13|INO0 UO paJinsesaw |enpisad D /3w -7 :TdI)D)|
(8uisop aulio|yd 40} uBISap JO siseq) Juawalinbai [enpisal aAsIyde 01 /3w GT JO 9SOP dulI0|Yd |e10 ]
'SUOINPUOI JUe3J0/ BIUOWWE WNWIXEW Japun julodyealq aAalyde 01 3uisop aulio|yd ul pamoj|e /8w €T [euolippy]|
(*so1ueduo /eluowwe |enpisad 3ulJBPISUOI) BULIOIYD 33J4) Y1IM [BAOWI SNJIA 30|-17 10) Pa1I3I3s 7/ulw 3w 8T JO [D
(auswainseaw
3Ul|UO) jue) 10B1U0D BUIIOIYD 3Y) WOy 284eYdSIP UO [eNpISa] SUIIOIYD T/8W Z B JO JUSWIINSE3|A :uonepl|ep
UOI1BIUBWINIISUI JUBWISINSE3W SULIOIYD [BNPISAU JO SYI8Yd Jeinday ‘€T
(uonnjos o y18uauis isnfpe 03 aqe s01esado) syndul J7d ul Joj pauNodde
2140|yd20dAy wnipos jo uolepel3ap 1eyl ainsus pue uolieiqlied dwnd Suisop sulojyd Jo sYIaYd Jenday ‘7T
'a.n|le) uolleulio|yd Joj padolansp aq [|IM ue|d asuodsay Aduadiswiuy  ‘TT
*3ouel|dwod ainsus 01 Ajljenb uajem puod jo ulojiuow ayeuspun ‘0T
*J191eM 3|qe10d YUMm paj||1yad 99 P|NOM Syuel ‘UMOP Ulesp SUIMO|[04 “}I0Mlau
MY 10U Ing ‘uonesiul Joy xenbape ji puod 0) 98e401S J91BM PI1EAJ] JO UMOP UleJp JO UoldQ }40M1au 0}
uolsinoad alojaq adueldwod ainsus 01 Ayljenb ua1em a8el03s Ja1em paleall Jo Sullsal ‘pPaleIIUI UMOPINYS )| 6
Ajddns ua1em ajqezod
elA yuomiau Ajddns pue sdwnd Ja1em pajoAdal J4o 1nys yJomiau 01 Alddns ANy uo 21enbapeur aulolyd §| ‘g
*3ul| SIY3 Uo painseaw
|enpisal a1enbapeul I puod uolesiil 03 SYUe) M\ L WOJ) MO|JISA0 UO aullo|yd |euolippe asop o Aljiqy  °/
*aul| SIY3 UO pasnseaw
|enpisal a1enbapeul JI (yJomiau dejl| 03) aull Ajlddns Ja1em pajoAdal uo auliojyd |euonnippe asop o1 ANjiqy ‘9
*(suey 28eJ01s M\ L 01 19|ul 18 7/3W T |BUOINPPE 3SOP ||IM 13]1N0 3UB] }2B1UO0D BULIO|YD Uo
7/3w T ainseaw Ji *89) ||ejadoys dn ayew 01 paishlpe aq [|IM S0P ‘|edauas ul —13[IN0 ue] 19e3U0d ULIoYd
uo paJnseaw |enpisaJ lenbapeul JiI syuey 98e401s AW\ L Syl 03 19|Ul UO UOII_ULIO|YD [euOlIIppE 350p 01 AljIqY  °'G
*Aj130au pue
91e81159AUl (dDD 40) Pa123|as Swiie|e uo paseq) wailsAs ul Julod Aue 1e paplodad SI BULIO|YD [BNPISSU MO| J|  'p
S)ue) 1083U0D BULIO|YD
01 19|ul 1e (paJnseaw |enpisal uo paseq) Suisop punodwod 4o Suisop paded MO[} JSYLID J0J UOISINOId '€
S3uUB] 10B1U0D SUIIOIYD 3y JO 13[INO0 BY] 1B SULIO|YD |BNPISa 3UlJ0}jUOW BUI|UO SNONUIUOD)
€'0 40 J010e) Buljyyeq Suiwnsse ‘93e101s laiem AY1 9A31yde 01 9sop 19|ul 12D
91eJ9pPOIA|  21e4pON € Ayun g 9AI1199J43 SaNUIW 6 pue ‘93es0)s |e10] (Mo) ead 1e) sulw OE YUM S3143s Ul palesado syuey 10euod sulolyd T pajpAdasjueldwod-uoN auliojyd a1enbapeu|| 1e ajenbapeu| asoqg auliojyd
jsiy @ouanbasuo) pooyay1 jauodwo)
ASajensjonuo) edw) JUdA3 snopiezeHq pJezeHq
%Sy paresiun awayds
(900¢) T @seyd-sysiy |eauswuoliAug pue yijeaH SuiSeuen :8uljpAday 1918\ 104 SDUIISPIND UBIRIISNY (/28 9°C ‘G Z S9|qe L Jad sy ‘elaD YISy
S107/€0/LT  :(uolsiaay)aieq
H uoyiny
uonedl|ddy 14VdI 40} dDDVH 28elamas :BUL
S911UNWWOD 3SeIT pUST BUET)

juawaSeueln Ja3emalsep) esedulg

:309foud

Page 259 of 261



| 28ed

o
9Y3 01 saJunssaud 921AJI9S 9pIN0Id 03 91IS 9Y3 JBSU |[1Y B UO JIOAIDSDI PI1BAI|D UB JONJISUOD 01 Pa3U OU S| aJay}
20uay ‘s33s dwnd 433s00q DALIp paads a|gelieA Yyiim 38e.403s 191em pajdAdal 931SUO SaSN dWIYDIS Y| I1
‘9oueseadde |ensia pue
u0139NJ3SUO JB|IWIS JO SSUIP|ING Y}IM B3JE [BIIISNPUI 9JN3NJ B Ul pa1edo| si 3ulp|ing d MM YL ‘0T
91IS SS0J2B W §°OT 40 Y3Iay Jappe| WNWIXeA ‘6
Y813y w QT 38 2e1s UnopO '8
91IS SS0JIB W 6 4O Y319y uel WnNWIXe "/
*s8ulj|amp [el3uapisal pue 9IS d 1/ /MW 24l U93M19( J94JNQ 9439W QST JO WNWIUIA ‘9
30| AJBAS 104 NS DUO S| 3J3Y} DJI3YM [9pOW JoM3S aanssaud piepuels
e 03 paJedwod 3oedwi |BNSIA JOMO]| B Ul S} NSaJ YdIYyMm ‘NSd Yoes 01 pa1dauuod s1o| 7 Aj@rewixosdde aq ||im aiay] °g
‘NSd Yyoea Joj1a44ny sjuapIsal
Mol JOUIN 4 aJiey v Jamod pue pl| ay3 sl 94n1anJisedyul 9|qisiA AjJuo syl ‘punoul mojaq pailedo| aJe (NSd) SHun Jamas aunssaud ||y ¢ Agqueau wouysuteldwo)| s3oedwi |BNSIADAISSDIXT S2139Y1say
spedw)
*}0B1U0D J03EJIDd0 JO JUSBWUOIIAUS 0} JJO 30y Juana.d 03 dn uea|d adpn|s 4o} sainpadoud NRO '€ |EIUSWIUOIIAUD [BI3UD1O(
*91154J0 1Jodsuel) SpIjosOIq 0} UOI3I3||0D 9ISEM JOJ 3|qe}INS JOJDBIIUO) T ‘syedwiyljeay
91eJapOoIA JOUIN 4 9|q1ssod o) jJuaWUIeIU0d UlyMm sdiys a8pn|s 'T 211gqnd pue S:3HO |e1ua3l0d 98pn|s jo a8e||1ds 28e||1ds a8pn|s
aJesjuleldwod ||y ‘sjulejdwod JaYlo pue Jnopo ||e Suip|aly 104 43UI ||BD IDIAIDS JDWOISND UNOY 2 ‘2T
‘Ayjenb
JIe pue uoIIe[IJUSA ulejulew 01 3iun Suluoiipuod Jie aAljelodeAs ue Jo uollesado d1jewoINe YHm ‘aueyiaw pue
apiydins uadoupAy ‘uaBAxo ‘@iniesadwal soy Sulioyuow Ayijenb aje soopul dizewoine sey Suip|ing d1MM “TT
]0J1U0D JNOPO 404 paJinbau Ji S1jes s|eaw Yyim palaalul aq ||im sulew Jamas asnssasd Suiwodul ay | ‘0T
*sase8}jo Jo uoisiadsip ajowoud 03 WQT e dIels
984eYdSIp B Y3IM }IUNn [0J3UOI JNOPO Ul pa3eal) 3q 03 sasesyjo Suluaauds ‘Suliaiemap ‘dwns uiniad ‘dwns Jajsuel] ‘6
‘pasojdua Ajny aq o031 sdiyjs spijos sSuluasuds pue Sulalemaq '8
's9sed}40 Jo uolsiadsip
210wWo4d 03 WOT 1k 3oels 984eydsip e Y}M Uoged paleAllde Yiim palealy aq o3 sases-4jo yuey uonesijenby -z
ue)} ddue|eq 13Ul dLMM Y3 UO 4331} UOGIeD PAIBAIIDE SUIDGDIA PR1L|13UBA Aj9AIIDY '9
"ue) 8yl apIsul SaSes Jo 9sea|ad dSIWIUIW 0} [DAJ] J31eM W0110q
9Y31 MOo|aq ue) ddue|eq 19|ul d LMM 241 JO wo110g oyl ojul 984eydsip 03 sulew 3uisid 9Y3 9|geus 01 9Jn3onJuis 1d9|u| °g
‘utew 8uisid S4s Auaels pue
310M33U JOMIS 94NSsaud 9yl Ul SOA[BA JIE |[B UO PasN 3 ||IM SI9}|1} UOQJeI PRIBAIIIR SUIDGIIA Pale|IIUBA A|AISSed 't
*sSul[amp |elauapisaJl pue as d1 MMM @Yl U3amiaq Jajing W QGZ 4O WNWIUIA “€
domiau ayl
Ul SPI|OS JO UMOPY|E3JQ PUB UOIIB|NWNJJE PIOAE 01 A}100]9A SuiSued|2-}|9S 9A3IYIE 0} paudisap siamas Alnesd ||y ¢ sjuapIsal uonesauas
Mol JOUIN 4 aJiey v *P1L|1IUDA ||9M BJe SI9M3S AJIABIS DuNSUD 03 SUOIIIDUUOI BSNOY [|B U0 PapIA0c.d SHYIB)S UOIIR|IJUDA T Aguesu Aq siulejdwod unopQ JNOPO dAISSDIXT Jnopo
uodn pa3joe pue pamalAaJ ‘pap.odald
aJe sjuiejdwod ||y ‘siule|dwod JaYy3lo pue 3siou ||e Sulp|aly JO4 343U ||BD IDIAIDS JSWOISND INOY $Z '6
'S]U3PISDI UO s3oedw| BSIOU BSIWIUIW 0} UM EBIPUN 3] |[IM SJom Aduadiawa ||V '8
*sunoy a|qissiwuad paepue)s Sulnp uaeapuUN a4 ||IM SHJOM SIUBUSIUIEW BUIINOJ PUB UOIIDNJISU0D pauue|d ||y L
‘8uljjamp |e13USpPISAI 3SaJeBU 1B Ygp § Sh|d asiou punou8yoeq Jo Adljod 3SION |elIsnpuUl MASN 3Y1
Y3IM 9oue||dwod 34nSsud 03 U3 BI3PUN 3( ||IM S2JINSO|IUD 3SIOU WO3ISND Jo udisap pue suoliediydads Juawdinby 'g
'pasojaua Ajn} pue Sulp|ing e U] pa1ed0| 98Nn41J3UD puUe SUIIIIS °G oY
Buip|ing 21eJedas e ul pue S9JNSO|2UD J13SNOJE Ul PI1eI0| SIaMO|g {7 uorS3uIsla
*3s10u 214eJ3 punou8ydeq Aq pajoedwi si yaiym ‘AmH swnH ayl 03 3uadefpe pajedo| Sulp|ing d1LMM ‘€ An +MMMM_HMM
‘8ulj|amp |e13USPISAL 1S3IBAU 3Y3 03 d I MM Y3 W4 J4JNQ 3433W OSTV T “yuey 2ouejeq
*JagqWeyd paso|aua ue ul sjuapisal uoneJauas 19|u| - JUBWIea |
Mo JOUIN 4 aJiey v |9A3] punoJ8 mojaq paledo| sdwnd 3|qISIawgns aJe S3J0MI3U JaMas 34nssald pue Ayaesd ayi ur sdwnd a8emas ||y T Aqueau Joy sjuie|dwod asioN 9SI0U 9AISSIXT 3SION J1eMIISe NN
*9WYIS JO91BM |BIO| DY) Ul JUSWDA|OAUI pUB SSBUaJeme AjJlunwwo) {7
*31S d1L/MM 38 Wd3IsAs A1DD 9|qIssad0e Aja1oway ‘€
‘Juswdinba Juawiealy ||e 104 PaYs 3|qexd07 ¢ uolouny
91eJapOIA 91eJapOIN € ARIuUN g ‘8U1dUB} 94N23S 1004-9 YHM 23S 3| e3207 'T JUBWEeAI] JO SSO| |BIIUDIOd wsljepuen/agejoges wsljepuen /a8ejoqes
dsiy 9suanbasuo) pooyiayn jauodwo)
ASajensjosauo) 1edw| JudAnj snopaezeH piezeH
Asty pareSiuiN awayds
(900¢) T @seyd-sysiy |eauswuoliAug pue yijeaH SuiSeuen :8uljpAday 1918\ 104 SDUIISPIND UBIRIISNY (/28 9°C ‘G Z S9|qe L Jad sy ‘elaD YISy
ST0Z/€0/LT  :(uoisinay)aieq
H uoyiny
uoliedl|ddy 14Vdl 104 dDIVH 93e4omas Pl
S31}UNWWO) 3sea] pua BUET)

juawaSeueln Ja3emalsep) esedulg

:309foud

Page 260 of 261



| 28ed

(]oued jo43u0d pue syun AN wouy
paie|os! ‘uoledo) 3|3uls e ul Juswdinba ulslemap / Buiusauds ||e '3'9) swood ajelsdosdde ul pajejost uswdinby ¢

A31j19€4 |043U0D UNOPO 03 pardnp Juawdinba Suluasuds pue Sulaiemaq ‘g

sased

JBM3S [njwiiey Yyam Jie

SSEIET eI SSEIET eI € Aynun q uo11e43d0 WIISAS UOIIR|IZUSA/IBUOINPUOI IIY T syedwisgHO| Joopul jo uoleulweluo) Axjenb Jje soopu|
dsiy 9suanbasuo) pooyiayn jauodwo)
ASajensjonuo) Pedw| judA3 snopiezeH pJezeH
%Sy paresiun awayds
(9007) T @seyd-sysiy [eauawWuUOIIAUT pue yieaH SuiSeueln :8ulpAday J91BAN 104 SBUISPIND UBIRIISNY I/ 8 9°C ‘S S9|qel Jad sy ‘eI ISIY
S10T/€0/LT  :(uoisinay)ieq
TH uoyiny
uonedl|ddy 1¥Vd| 40} dDDVH 98e4amas Bl
Sa1UNWIWO) 3sea] pua] uLlD

juawaSeueln Ja3emalsep) esedulg

:309foud

Page 261 of 261





