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1. INTRODUCTION
1.1 Purpose of the Manual
1.1.1 The purpose of this Environmental Monitoring and Audit (EM&A) Manual is to guide the set

up of an EM&A programme to ensure compliance with the recommendations in the
Environmental Permit — EP-157/2003 (Hereinafter referred to as ‘the EP’) and the EIA report
( Register No.: AEIAR-065/2002) on ‘Outlying Islands Sewerage Stage 1 Phase 1, Ngong
Ping Sewage Treatment Works and Sewerage, Design and Construction Consultancy
Assignment’ to assess the effectiveness of the recommended mitigation measures and to
identify any further need for additional mitigation measures or remedial action. This Manual
outlines the monitoring and audit programme to be undertaken for the construction and
operation of the Project. It aims to provide systematic procedures for monitoring, auditing
and minimising of the environmental impacts associated with the construction and operation
works.

1.1.2 Hong Kong environmental regulations for air quality, water quality, noise, and waste; the
Hong Kong Planning Standards and Guidelines (HKPSG); and recommendations in the EIA
report have served as environmental standards and guidelines in the preparation of this
Manual.

1.1.3 This Manual contains the following:

a. duties of the Environmental Team (ET) and Independent Environmental Checker (IEC)
with respect to the environmental monitoring and audit requirements during construction;

b. information on project organisation and programming of construction and operational
activities for the project;

c. requirements with respect to the construction and operation schedule and the necessary
environmental monitoring and audit programme to track the varying environmental
impact;

d. definition of Action and Limit levels;
e. establishment of event and action plans;

f. requirements of reviewing pollution sources and working procedures required in the
event of non-compliance of the environmental criteria; and

g. requirements of presentation of environmental monitoring and audit data and appropriate
reporting procedures.

1.1.4 For the purpose of this Manual, the “Engineer” should refer to the Engineer as defined in the
Contract and the Engineer’s Representative (ER), in cases where the Engineer's powers have
been delegated to the ER, in accordance with the Contract. The ET leader, who should be
responsible for and in charge of the ET, should refer to the person delegated the role of
executing the environmental monitoring and audit requirements.

1.2 Background of the Project

1.2.1 Master Plan (OI SMP) Study in December 1994 and drew up a SMP for Lantau Island,
Cheung Chau, Lamma Island, Peng Chau and other smaller and less populated islands. The
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1.2.2

1.2.3

1.2.4

1.2.5

1.2.6

1.3

1.3.1

1.3.2

SMP comprises provisions for upgrading and expanding the sewerage systems to cover
unsewered areas.

This sewerage project is the Stage 1 works under the OI SMP and can be divided into 3
packages as follows:

» Package 1 — Ngong Ping STW with tertiary treatment
e Package 2 — Ngong Ping main trunk sewer and effluent export pipeline

e Package 3 — Ngong Ping village sewerage system
The general layout plan of the project is shown in Drawing No. 23400/EN/098.

The existing treatment facilities at Ngong Ping include grease traps and septic tanks, with
discharge locally to soakaways. Following the opening of the Statue of Buddha in December
1993, the number of visitors to Ngong Ping increased significantly. The existing treatment
and disposal facilities were found to be inadequate, with significant quantities of sewage being
directly discharged into the local stream. It was under this setting that the recomsmendation to
provide a local sewerage system and a centralised treatment system for Ngong Ping was put
forward in the OT SMP in 1994.

The Cable Car system linking Tung Chung and Ngong Ping is being planned for
commissioning in August 2005. It will certainly further increase the number of visitors m
Ngong Ping. This sewerage project will be completed to tie in with the commissioning of the
Cable Car project. The proposed Ngong Ping Cable Car Terminal is close to the Ngong Ping
Sewage Treatment Works (STW) and is some 50m to the proposed STW site.

EIA Requirements

Since the project is a Designated Project under the Environmental Impact Assessment
Ordinance (EIAO) by virtue of Section Q.1 of Schedule 2 under the Ordinance, the EIA study
has to satisfy the EIAO requirements and to obtain an Environmental Permit for the Project.

Environmental Monitoring and Audit Requirements

The construction and operational phases impacts of the project are assessed and presented in
the Final EIA Report issued in August 2002 as well as the Environmental Assessment (EA)
Report for Tung Wan Option issued in December 2002. The EIA Report and the EA Report
also specified the recommended environmental mitigation measures to minimise the potential
adverse environmental impacts identified. An implementation schedule of the recommended
environmental mitigation measures is prepared as part of the EIA Study and is contained in

Appendix A of this Manual.

In order to ensure that the mitigation measures recommended in EIA Report and the EA
Report are implemented fully and resulted in the expected effectiveness, this Manual defines
the scope of EM&A requirements for the construction and operation of the Ngong Ping STW
and Sewerage project to achieve satisfactory environmental performance. The EM&A
requirements are prepared in accordance with the requirements stipulated in Annex 21 of the

TM on EIA Process.
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1.4 Project Organization

1.4.1 The project organisation and lines of communication with respect to environmental protection
works are shown in Figure 1.1. The roles and responsibilities of the various parties involved
are described in following sections.

Environmental Team (ET)

1.4.2 The ET leader and the ET should not be in any way an associated body of the Contractor. The
ET should be led and managed by the ET leader. The ET leader should have relevant
education, training, knowledge, experience and professional qualifications subject to approval
of the ER’s Representative and the Director of Environmental Protection (DEP).

1.4.3 Suitably qualified staff should be included in the ET, and resources for the implementation of
the EM&A programme should be allocated in time under the Contract, to enable fulfilment of
the project’s EM&A requirements as specified in the EM&A Manual during construction and
operation.

1.4.4 The ET leader and the ET are employed to conduct the EM&A programme and ensure the
Contractor’s compliance with the project’s environmental performance requirements during
construction and operation. The duties are:

a. sampling, analysis and statistical evaluation of monitoring parameters with reference to
the EIA report recommendations and requirements;

b. environmental site surveillance;

c. audit of compliance with environmental protection, and pollution prevention and control
regulations;

d. monitor the implementation of environmental mitigation measures;

e. monitor compliance with the environmental protection clauses/specifications in the
Contract;

™

review construction and operation programme and comment as necessary;

review construction and operation methodology and comment as necessary;

5]

h. complaint investigation, evaluation and identification of corrective measures;

i. liaison with Independent Environmental Checker (IEC) on all environmental performance
matters, and timely submission of all relevant EM&A proforma for the approval by IEC;

j. advice to the Contractor on environment improvement, awareness, enhancement matters,
etc;

k. timely submission of the EM&A report to the project proponent and the DEP, and

. The ET Leader will keep a contemporaneous log-book each and every instance or
circumstance or change of circumstances with may recommendations of the EIA Reports
or the EP. The ET Leader will notify the IEC within one working day of the occurrence of
any such instance or circumstance or change of circumstance. The ET Leader’s log-book
will be kept readily available for inspection by all persons assisting in supervision of the
implementation of the EIA Reports recommendations.
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1.4.5

1.4.6

1.4.7

1.4.8

1.4.9

1.4.10

Contractor

The term “Contractors” should be taken to mean all construction contractors, operators and
sub-contractors, working on site at any one time. Besides reporting to the Engineer, the
Contractors should:

a. work within the scope of the relevant contract and other tender conditions;

b. participate in the site inspections undertaken by the ET, as required, and undertake any
correction actions instructed by the Engineer;

c. provide information/advice to the ET regarding works activities which may contribute, or
be continuing to the generation of adverse environmental conditions;

d. implement measures to reduce impact whenever Action and Limit Levels are exceeded;
and

e. take responsibility and strictly adhere to the guidelines of the EM&A programme and
complementary protocols developed by their project staff.

Engineer or Engineer’s Representative

The term Engineer, or Engineer’s Representative (ER), refers to the organisation responsible
for overseeing the construction works or operation of the Ngong Ping STW and Sewerage
project and ‘monitoring’ the works undertaken by the various Contractors, and for ensuring
that they are undertaken by the Contractors in accordance with the specification and

contractual requirements. The ER should:

2. Monitor the Contractors’ compliance with contract specifications, including  the
implementation and operation of environmental mitigation measures and ensure their
effectiveness, and other aspects of the EM&A programme;

b. Comply with the agreed Event and Action Plan in the event of any exceedance;

c. Provide assistance to the ET as necessary in the implementation of the environmental
monitoring and auditing programme; and

d. Instruct the Contractors to follow the agreed protocols or those in the Contract
Specifications in the event of exceedances or complaints.

Independent Environmental Checker (IEC)

Given the potential public concern of the environmental performance of the proposed Ngong
Ping STW and Sewerage project, the IEC can serve as an individual independent of the
Contractors to audit the overall EM&A program and report to the ER and DSD directly.

The IEC should advise the ER on environmental issues related to the project. The role of the
IEC should be independent from the management of construction and operation activities, but
he/she should be empowered to audit the environmental performance of construction and

operation.

The IEC should be employed prior to commencement of construction of Ngong Ping STW
and Sewerage project. The IEC should have at least 7 years experience in EM&A or
environmental management. The appointment of the IEC is subject to the approval of the ER.

The IEC should audit the overall EM&A programme including the implementation of all
environmental mitigation measures, submissions relating to EM&A, and any other submission

required under the this Manual.
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1.4.11 In addition, the IEC should be responsible for verifying the environmental acceptability of
permanent and temporary works, and relevant design plans.

1.4.12 The IEC should arrange anc’( conduct monthly general site inspections i)f Ngong Ping STW
and Sewerage project during the construction and operational periods. :

1.4.13 The IEC should ensure the impact monitoring is conducted according to the prescribed
schedule at the correct locations.

1.4.14 The IEC should report the findings of the site inspections and other environmental
performance reviews to DSD and EPD.

1.4.15 Appropriate resources should also be allocated under the Contractor and the ER to fulfil their
duties specified in this Manual.

1.4.16 The main duty of the IEC is to carry out environmental audit of the construction and operation
of the Ngong Ping STW and Sewerage project; this should include, inter alia, the followings:

a. review and audit in an independent, objective and professional manner in all aspects of the
EM&A programme;

b. validate and confirm the accuracy of monitoring results, monitoring equipment,
monitoring locations, monitoring procedures and locations of sensitive receivers;

c. carry out random sample check and audit on monitoring data and sampling procedures,
etc;

d. conduct random site inspection;

e audit the EIA/Environmental Assessment recommendations and requirement against the
status of implementation of environmental protection measures on site;

£ review the effectiveness of environmental mitigation measures and project environmental
performance;

g. on a need basis, verify and certify the environmental acceptability of the permit holder’s
construction methodology (both temporary and permanent works), relevant design plans

and submissions under the EP. Where necessary, the IEC shall seek the least impact
alternative in consultation with Environmental Team (ET) leader and the permit holder;

h. verify the investigation results of complaint cases and the effectiveness of corrective
measures;

i. verify EM&A report that has been certified by the ET leader;

j.  feedback audit results to ET/Permit Holder according to Event/Action Plan in the EM&A
manual.
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Figure 1.1 Project Organisation (EM&A)
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1.5 Construction Programme

1.5.1 The works of Package 1 and Package 2 will be carried out in two separate contracts with
construction completed by July 2005. For Package 3, it will be implemented as a separate
contract at a later stage as it depends on the progress of land resumption process. In addition,
Package 3 work is not dependent on the commissioning of Cable Car project and is tentatively
scheduled to be completed by April 2007, after commissioning of the Ngong Ping STW.

1.5.2 The updated construction programme is shown in Appendix C.

The project comprises the construction works for the Ngong Ping Sewage Treatment Works
and the proposed scope includes:

. Construction of various structures of Ngong Ping Sewage Treatment Plant (NPSTP)
including all other ancillary civil, pipe-laying geotechnical, building services, architectural
and landscaping works in Portions Al, A2, A3 and landscaping works Portion Bl
excluding Establishment Works; .

- Construction of all Electrical & Mechanical (E&M) works for NPSTP and flow monitoring
chamber in Portions A3 and B4 respectively and any works other than those works under
Sections I, 111, VI, VII, VIII and IX of the Works excluding Establishment Works;

- Pipelaying works for trunk sewers to NPSTP as well as Effluent Export Pipeline from
NPSTP along Ngong Ping Road and part of Shum Wat Road in Portion B1;

- Pipelaying works for Effluent Export Pipeline along part of Shum Wat Road and Keung
Shan Road in Portion B2;

- Pipelaying works for Effluent Export Pipeline along part of Keung Shan Road in Portion
B3;

- Pipelaying works for Effluent Export Pipeline along Shek Pik Reservoir Road in B4. All
construction works for the flow monitoring chamber excluding E&M works in Portion B4;

- Pipelaying works for Effluent Export Pipeline along the existing pier at Tung Wan m
Portion BS;

- Construction of Water Reuse Facilities including E&M works and all other ancillary civil,
pipe-laying geotechnical, building services, architectural and landscaping works in Portion
A3 and B1 excluding Establishment Works;Roadworks and pipeworks entrusted by Water
Supplies Department along Ngong Ping Road in Portion B1.

1.5.3 The ET leader should make reference to the actual works progress and programme during the
construction stage to schedule the EM&A works, and the Contractor should provide the
respective information to the ET leader for formulating the EM&A schedule.
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2.2.2

223

224

2.2.5

AIR QUALITY

Introduction

Dust impacts would be the major air quality impacts during the construction phase of the
project. During operational phase of the project, there would be potential odour impacts
associated with the operation of the sewage treatment plant. The following sections detailed
the approaches, criteria and guidelines on monitoring and managing dust and odour impacts as
well as the associated event and action plans and the recommended mitigation measures.

Construction Phase Dust Monitoring

General

Dust impacts would be the major air quality impacts during the construction phase of the
project. It is necessary to monitor the dust generates from the construction activities after
timely implementation of the dust mitigation measures listed in this Manual. The purpose of
monitoring is to ascertain that the dust levels would comply with the 1-hour average and 24-
hour average Total Suspended Particulate (TSP) criteria at the sensitive receivers, and that the
recommended mitigation measures are effective in suppressing dust levels.

The objectives of the monitoring are:

a. To identify the extent of construction dust impacts on nearby sensitive receivers;

b. To determine the effectiveness of the recommended dust mitigation measures to control
dust from construction activities;

c. To recommend further mitigation measures where necessary; and

d. To ascertain that the dust levels would comply with the 1-hour average and 24-hour
average Total Suspended Particulates (TSP) criteria at nearby sensitive receivers as
defined in this EM&A Manual.

Air Quality Parameters

Monitcring and audit of the TSP levels should be carried out by the ET Leader to ensure that
any deteriorating air quality could be readily detected and timely and appropriate action
undertaken to rectify the situation.

1-hour and 24-hour TSP levels should be measured to indicate the impacts of dust on air
quality. The TSP levels should be measured by following the standard high volume sampling
method as set out in the Title 40 of the Code of Federal Regulations, Chapter 1 (Part 50),
Appendix B. Upon approval of the ER, 1-hour TSP levels can be measured by direct reading
methods which are capable of producing comparable results as that by the high volume
sampling method, to indicate short event impacts.

All relevant data including temperature, pressure, weather conditions, elapsed-time meter
reading for the start and stop of the sampler, identification and weight of the filter paper, other
local atmospheric factors affecting or affected by site conditions and work progress of the
concerned site etc. should be recorded down in details. A sample data record sheet is shown
in Appendix B for reference.
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Monitoring Equipment

2.26 High volume sampler (HVS) in compliance with the following specifications should be used
for carrying out the 1-hour and 24-hour TSP monitoring:

a. 0.6-1.7m*min (20-60 SCFM) adjustable flow range;

b. equipped with a timing/control device with +/- 5 minutes accuracy for 24 hours operation;
c. installed with elapsed-time meter with +/- 2 minutes accuracy for 24 hours operation;
d. capable of providing a minimum exposed area of 406cm’ (63in%); |
e. flow control accuracy: +/- 2.5% deviation over 24-hour sampling period;

f.  equipped with a shelter to protect the filter and sampler;

g. incorporated with an electronic mass flow rate controller or other equivalent devices;
h. equipped with a flow recorder for continuous monitoring;

i. provided with a peaked roof inlet;

j. incorporated with a manometer;

k. able to hold and seal the filter paper to the sampler housing at horizontal position;

1. easy to change the filter; and

m. capable of operating continuously for 24-hour period.

2.2.7 The ET Leader should be responsible for provision of the monitoring equipment. He/she
should ensure that sufficient number of HVSs with an appropriate calibration kit are available
for carrying out the baseline monitoring, regular impact monitoring and ad hoc monitoring.
The HVSs should be equipped with an electronic mass flow controller and be calibrated
against a traceable standard at regular intervals. All the equipment, calibration kit, filter
papers, etc. should be clearly labelled.

2.2.8 Initial calibration of dust monitoring equipment should be conducted by the ET upon
installation and thereafter at bi-monthly intervals. The transfer standard should be traceable to
the internationally recognised primary standard and be calibrated annually. The calibration
data should be properly documented for future reference by the concerned parties such as the
JEC. All the data should be converted into standard teniperature and pressure condition.

2.2.9 The flow-rate of the sampler before and after the sampling exercise with the filter in position
should be verified to be constant and be recorded down in the data sheet (see Appendix B).

2.2.10 If the ET Leader proposes to use a direct reading dust meter to measure 1-hour TSP levels,
he/she should submit sufficient information to the IEC to prove that the instrument is capable
of achieving a comparable result as that of the HVS and may be used for the 1-hour sampling.
The instrument should also be calibrated regularly, and the 1-hour sampling should be
determined periodically by HVS to check the validity and accuracy of the results measured by
direct reading method.

2.2.11 Wind data monitoring equipment should also be provided and set up at conspicuous locations
for logging wind speed and wind direction near to the dust monitoring locations. The
equipment installation location should be proposed by the ET Leader and agreed with the ER
in consultation with the IEC. For installation and operation of wind data monitoring
equipment, the following points should be observed:
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2.2.12

2.2.13

2.2.14

2.2.15

2.2.16

2.2.17

2.2.18

2.2.19

2.2.20

a. the wind sensors should be installed on masts at an elevated level 10m above ground so
that they are clear of obstructions or turbulence caused by the buildings;

b. the wind data should be captured by a data logger. The data recorded in the data logger
should be downloaded periodically for analysis at least once a month;

c. the wind data monitoring equipment should be re-calibrated at least once every six
months; and

d.  wind direction should be divided into 16 sectors of 22.5 degrees each.

In exceptional situations, the ET Leader may propose alternative methods to obtain
representative wind data upon approval from the ER and agreement from the IEC.

Laboratory Measurement / Analysis

A clean laboratory with constant temperature and humidity control and equipped with
necessary measuring and conditioning instruments to handle the dust samples collected,
should be available for sample analysis, and equipment calibration and maintenance. The
laboratory should be HOKLAS accredited or other internationally accredited laboratory.

The IEC should conduct regular audit to the measurement performed by the laboratory so as
to ensure the accuracy of measurement results. The ET Leader should provide the ER with
one copy of the Title 40 of the Code of Federal Regulations, Chapter 1 (Part 50), Appendix B
for his/her reference.

Filter paper of size 8"x10" should be labelled before sampling. It should be a clean filter
paper with no pin holes, and should be conditioned in a humidity controlled chamber for over
24-hour and be pre-weighed before use for the sampling.

After sampling, the filter paper loaded with dust should be kept in a clean and tightly sealed
plastic bag. The filter paper is then returned to the laboratory for reconditioning in the
humidity-controlled chamber followed by accurate weighing by an electronic balance with a
readout down to 0.lmg. The balance should be regularly calibrated against a traceable
standard.

All the collected samples should be kept in a good condition for 6 months before disposal.

Monitoring Locations

Impact monitoring of dust shall be carried out at representative ASRs whenever there is
ongoing construction work during construction phase of Ngong Ping STW and Sewerage
project. Two dust monitoring stations are proposed to set up at as shown in Drawing No.
23400/EN/094.

Exact monitoring point for sensitive receivers shall be selected as close as is practical to the
construction work boundary. The status and locations of dust sensitive receivers may change
after issuing this Manual. If such cases exist, the ET Leader should propose updated
monitoring locations and seek approval from ER and agreement from the IEC.

When alternative monitoring locations are proposed, the following criteria, as far as
practicable, should be followed:

a. at the site boundary or such locations close to the major dust emission source;
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b. close to the air sensitive receivers;
c. proper position/siting and orientation of the monitoring equipment; and

d. take into account the prevailing meteorological conditions.

2.2.21 The ET Leader should agree with the ER in consultation with the IEC the position of the HVS
for installation of the monitoring equipment. When positioning the samplers, the following
points should be noted:

a. a horizontal platform with appropriate support to secure the samplers against gusty wind
should be provided;

b. no two samplers should be placed less than 2 meter apart;

c. the distance between the sampler and an obstacle, such as buildings, must be at least twice
the height that the obstacle protrudes above the sampler;

d. a minimum of 2 metres of separation from walls, parapets and penthouses is required for
rooftop samplers;

. a minimum of 2 metre separation from any supporting structure, measured horizontally is
required;

f.  no furnace or incinerator flue is nearby;

airflow around the sampler is unrestricted;

0w

h. the sampler is more than 20 metres from the dripline;

i. any wire fence and gate, to protect the sampler, should not cause any obstruction during
monitoring;

j.  permission must be obtained to set up the samplers and to obtain access to the monitoring
stations; and

k. asecured supply of electricity is needed to operate the samplers.
Baseline Monitoring

2.2.22 The ET Leader should carry out baseline monitoring at all of the designated monitoring
locations for at least 14 consecutive days prior to the commissioning of the construction works
to obtain daily 24-hour TSP samples. 1-hour sampling should also be done at least 3 times per
day while the highest dust impact is expected. Before commencing the baseline monitoring,
the ET Leader should inform the IEC of the baseline monitoring programme such that the IEC
can conduct on-site audit to ensure accuracy of the baseline monitoring results.

2.2.23 During the baseline monitoring, there should not be any construction or dust generation
activities in the vicinity of the monitoring stations.

2224 Tn case the baseline monitoring cannot be carried out at the designated monitoring locations
during the baseline monitoring period, the ET Leader should carry out the monitoring at
alternative locations which can effectively represent the baseline conditions at the impact
monitoring locations. The alternative baseline monitoring locations should be approved by
the ER and agreed with IEC.
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2.2.25

2.2.26

2.2.27

2.2.28

2.2.29

2.3

2.31

In exceptional case, when insufficient baseline monitoring data or questionable results are
obtained, the ET Leader should liaise with the IEC and EPD to agree on an appropriate set of
data to be used as a baseline reference and submit to ER for approval.

Ambient conditions may vary seasonally and should be reviewed at three monthly intervals.
1f the ET leader considers that the ambient conditions have been changed and a repeat of the
baseline monitoring is required to be carried out for obtaining the updated baseline levels, the
monitoring should be at times when the contractor’s activities are not generating dust, at least
in the proximity of the monitoring stations. Should change in ambient conditions be
determined, the baseline levels and, in turn, the air quality criteria, should be revised. The
revised baseline levels and air quality criteria should be agreed with the IEC and EPD.

Impact Monitoring

The ET Leader should carry out impact monitoring during construction phase of Ngong Ping
STW and Sewerage project. For regular impact monitoring, the sampling frequency of at least
once is every six-days, should be strictly observed at all the monitoring stations for 24-hour
TSP monitoring. For 1-hour TSP monitoring, the sampling frequency of at least three times in
every six-days should be undertaken when the highest dust impact occurs. Before
commencing the impact monitoring, the ET Leader should inform the IEC of the impact
monitoring programme such that the JEC can conduct on-site audit to ensure accuracy of the
impact monitoring results.

The specific time to start and stop the 24-hour TSP monitoring should be clearly defined for
each location and be strictly followed by the field operator.

In case of non-compliance with the air quality criteria, more frequent monitoring exercise, as
specified in the Action Plan in Section 2.2 of this Manual, should be conducted within 24
hours after the result is obtained. This additional monitoring should be continued until the
excessive dust emission or the deterioration in air quality is rectified.

Event and Action Plan for Construction Phaée Air Quality

The baseline monitoring results form the basis for determining the air quality criteria for the
impact monitoring. The ET Leader should compare the impact monitoring results with air
quality criteria set up for 24-hour TSP and 1-hour TSP. Table 2.1 shows the air quality
criteria, namely Action and Limit levels to be used. Should non-compliance of the air quality
criteria_occurs, the ET Leader, ER, and Contractor should undertake relevant actions in
accordance with the Action Plan as stated Table 2.2.

Table 2.1 Action and Limit Levels for Air Quality (Dust)

Parameters Action Limit

For baseline level < 200/m”, Action Level = (Baseline level * 1.3 +
24 Hour TSP Limit level)/2 260

Level in Mg/m* s .
For baseline level > 200 Hg/m”, Action level = Limit level

For baseline level < 384/m”, Action Level = (Baseline level * 1.3 +
I Hour TSP Limit level)/2 500
Level in Hg/m® o

For baseline level > 384 Hg/m®, Action level = Limit level
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2.4

2.41

2.4.2

2.4.3

2.4.4

245

Mitigation Measures During Construction Phase

The EIA Report has recommended dust control mitigation measures to minimise the impacts.
The Contractor should be responsible for the design and implementation of these measures. 1f
the recommended mitigation measures are not sufficient to restore the air quality to acceptable
levels upon the advice of ET, the Contractor should liaise with the ET on some other
mitigation measures, propose to ER for approval, and implement the mitigation measures.

In order to ensure that dust emission is minimised during the construction phase of the project,
relevant dust control requirements set out in the 4ir Pollution Control (Construction Dust)
Regulation should be met. The Contractors are required to adopt dust reduction measures
when carrying out construction works. In particular, the mitigation measures listed below
should be adopted where applicable. With the implementation of effective dust control
measures, adverse dust impacts from the construction works of the project is not expected.

The EIA Report has recommended dust control and mitigation measures. The Contractor
shall be responsible for the design and implementation of these measures.

Recommended dust mitigation measures to minimise dust and the effects of dust on sensitive
receivers during construction of the project shall be adopted and are detailed as follows:

In order to ensure that dust emission is minimised during the construction phase of the project,
relevant dust control requirements set out in the Air Pollution Control (Construction Dust)
Regulation should be met. The site agent of the Contractor is required to adopt dust reduction
measures while carrying out construction works. In particular, the mitigation measures listed
below should be adopted where applicable. With the implementation of effective dust control
measures, adverse dust impacts from the construction works of the project is not expected.

Site clearance and demolition of existing structures

o The working area for the uprooting of trees, shrubs, or vegetation or for the removal of
boulders, poles, pillars or temporary or permanent structures should be sprayed with water
or a dust suppression chemical immediately before, during and immediately after the
operation so as to maintain the entire surface wet;

e All demolished items (including trees, shrubs, vegetation, boulders, poles, pillars,
structures, debris, rubbish and other items arising from site clearance) that may dislodge
dust particles should be covered entirely by impervious sheeting or placed in an area
sheltered on the top and the 3 sides within a day of demolition;

Site boundary and entrance

e Vehicle washing facilities including a high pressure water jet should be provided at every
discernible or designated vehicle exit point;

e The area where vehicle washing takes place and the section of the road between the
washing facilities and the exit point should be paved with concrete, bituminous materials
or hardcores;

e Where a site boundary adjoins a road, street, service and or other area accessible to-the
public, hoarding of not less than 2.4m from ground level should be provided along the
entire length of that portion of the site boundary except for a site entrance or exit;
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Access road

e Every main haul road (i.e. any course inside a construction site having a vehicle passing
rate of higher than 4 in any 30 minutes) should be paved with concrete, bituminous
materials, hardcores or metal plates, and kept clear of dusty materials; or sprayed with
water or a dust suppression chemical so as to maintain the entire road surface wet;

e The portion of any road leading only to a construction site that is within 30m of a
discernible or designated vehicle entrance or exit should be kept clear of dusty materials;
Use of vehicle

o Immediately before leaving a construction site, every vehicle should be washed to remove
any dusty materials from its body and wheels;

e Where a vehicle leaving a construction site is carrying a load of dusty materials, the load
should be covered entirely by clean impervious sheeting to ensure that the dusty materials
do not leak from the vehicle;

Excavation and earth moving

o The working area of any excavation or earth moving operation should be sprayed with
water or a dusty suppression chemical immediately before, during and immediately after
the operation so as to maintain the entire surface wet;

« Exposed earth shall be properly treated by compaction, turfing, hydroseeding, vegetation
planting or sealing with latex, vinyl, bitumen, shotcrete or other suitable surface stabilizer
within 6 months after the last construction activity on the construction site or part of the
construction site where the exposed earth lies;

Stockpiling of dusty materials

«  Any stockpile of dusty material should be either covered entirely by impervious sheeting;
placed in an area sheltered on the top and the 3 sides; or sprayed with water or a dust
suppression chemical so as to maintain the entire surface wet.

2.4.6 If the above measures are not sufficient to restore the air quality to acceptable levels upon the
advise of ET Leader, the Contractor should liaise with the ET Leader on some other
mitigation measures, propose to ER for approval, and implement the mitigation measures.

2.5 Operational Phase Odour Monitoring
General
2.5.1 Initially, H»S measurements and odour panel tests should be carried out at the site boundary

and at nearby air sensitive receivers (ASRs). The purpose is to determine the correlation
between H,S concentrations and odour units obtained from the odour panel tests. Once such
correlation is established, H,S monitoring will be continued and H,S concentrations measured
will be converted to equivalent odour units.

Monitoring Methodology

252 Monitoring and audit of the odour level should be carried out by the ET during the course of
the odour generating activities to ensure that odour levels at the ASRs meet the requirements
and timely action would be undertaken to rectify any exceedances.
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2.5.3

254

255

2.5.6

2.5.8

259

2510

According to Annex 4 of the EIAO-TM, an odour concentration as a result of odour emission
_3 . . . .

of 5 OU m™ or above based on an averaging time of 5 seconds at an ASR is considered an

odour nuisance.

Hydrogen sulphide (H,S) is one of the main components of odour emissions. Since ambient
H,S concentration can be readily monitored at the ASRs, it can serve as a surrogate indicator
for STW odours in addition to odour measurement using olfactometry techniques.

Prior to the operation of the odour generating activities, H,S measurements and odour panel
tests should be carried out at the site boundary and at nearby ASRs. The purpose is to
establish the averaged baseline H,S concentration conditions at each measurement position at
the site boundary and at nearby ASRs. These baseline H,S concentrations will be used to
establish the action levels of the odour EM&A program.

In addition, H,S measurements and odour panel tests should be carried out at the site
boundary, at nearby ASRs, and at the exhaust of the centralised deodourisation unit in order to
determine the correlation between H,S concentrations and odour units obtained from the
odour panel tests. Once such correlation is established, only H,S monitoring should be
continued and H,S concentrations measured should be converted to equivalent odour units.
The correlation is used to check whether the mitigation measures can reduce the odour
concentration to meet the odour criteria.

After the establishment of the correlation, only measurements of H,S concentrations at the site
boundary, at nearby ASRs, and at the exhaust of the centralised deodourisation unit are
required during the operational phase of the STW. This is to indicate whether the odour
concentrations are higher or lower than the baseline condition, and within the odour criteria.

Apart from the baseline and impact odour monitoring, regular odour patrolling in the vicinity
of the STW should also be conducted in a monthly interval during the operational phase to
ensure that prompt actions would be taken whenever any excessive odour emissions are
detected. The findings of the odour patrol should be properly recorded. If necessary, such as
during initial operation stage or upon receipt of odour complaint, the regular odour patrolling
should be carried out more frequently.

Monitoring Parameters

15-min H,S concentration (in parts per billion or in parts per million) should be measured at
the site boundary, at nearby ASRs, and at the exhaust of the centralised deodourisation unit
using the equipment described below. Meteorological conditions including temperature, wind
speed, wind direction and relative humidity should also be measured at the time of the

monitoring.
For olfactometry analysis, air samples should also be collected for a period of 15-min at the

selected locations in order to provide sufficient volume for olfactometric analysis. Odour
concentrations should be expressed as OUm"™.

Monitoring Equipment and Methods

Hydrogen Sulphide Monitoring

Concentrations of H,S should be recorded using a Jerome H,S Analyzers which utilises a gold
film sensor for the detection of hydrogen sulphide. The instrument is controlled by
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microprocessor, ensuring rapid accurate analyses, and should be fitted with the following
accessories:

« Data logger (to allow the instrument to operate unattended);
» Interface cable and interface software; and

o Data download and graphics service.

2.5.12 The instrument is capable of measuring H,S concentrations in the range 1ppb (1 Apgm™) to 50
ppm (70 mg m™) to an accuracy of £6%. If the H,S concentrations at the site boundary or at
the exhaust of the centralised deodourisation unit are too high to be measured by this
equipment, wet chemical method should be considered to analysis the H,S concentrations of
the collected air samples in the laboratory. Meteorological information including wind speed,
wind direction and temperature should be retrieved from the meteorological monitoring
station.

Olfactometry Analysis

2513 The odour concentration should be measured by a force-choice dynamic olfactometer n
accordance with the Dutch National Standard Method (NVN2820).

2.5.14 Large plastic bags of 40 litres are usually used to collect air samples. To avoid adsorption
onto or chemical reaction with the bag surface, bags and connection tubing in contact with
odour-laden gas should be made of inert material, e.g. poly-tetra fluro-ethylene (PTFE) or
Tedlar.

2.5.15 During the sampling, weather condition including wind direction, wind speed and temperature
should-be recorded. The collected samples should be transported to an odour laboratory as
soon as possible and shall be analyzed within 24 hours. Qualified odour panelists should be
selected and those participating in the odour testings should be screened by using a 50ppm of
certified n-butanol standard gas.

Laboratory Analysis and QA/QC

Basic Principle of Odour Measurement

2.5.16 The odour concentration of a gaseous sample is measured using dynamic olfactometry with a
panel of human assessors being the sensor. The odour panel normally composes of 6 to 8
persons. The odour concentration is measured by determining the dilution factor required to
reach the detection threshold. The odour concentration at the detection threshold is 1 odour
unit (OUm™), which has a probability of 50% being detected under the conditions of the test.
The odour concentration of the examined sample is then expressed in terms of multiples of
one OUm"™ of neutral gas at standard conditions.

Panel Selection and Control

2.5.17 In order to ensure repeatability of the sensor, composed of individual panel members, their
olfactory sensitivity should be within a narrow bandwidth. To achieve this aim, assessors
with a specific sensitivity to a reference odour are selected to be panel members. The
screening is on reference materials n-butanol with the concentration of 50ppm in nitrogen
(viv). -
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2.5.18

2.5.19

2.5.20

2.5.22

2.5.23

At least ten individual thresholds for the reference gas are collected for selection purposes.
These data are collected in at least three sessions on separate days with a pause of at least one
day between sessions. To become a panel member, the data collected for that assessor must
comply with the following criteria:

o The geometric mean of the individual thresholds must fall between 20 and 80 ppb, when
n-butanol standard gas is used; and '

e A measuring history for each panel member is continuously recorded and their
performance is compared with the selection criteria. If the panel member does not
comply, he/she is excluded from all further measurements.

In order to control the quality of the results produced by panel members:
e  Panel members must not eat or smoke for one hour prior to the session;
e Panel members should be in the odour room 15 minutes before measurements;

e Panel members should not use perfumes, after-shave lotions or any other fragrant essences
before the session;

e Panel member should not attend a session if he/she has a cold, influenza or any other
health problem, which will affect his/her nose;

e No panel member should be involved for more than 4 hours of odour testing. Within this
period at least 2 ten minutes breaks for olfactory rest should be taken; and

e The odour panel should be housed in a room that is constructed of odour-free materials
and is equipped with ventilation system to prevent build-up of odour in the room.

Instrument Calibration

Regular calibration of the olfactometer should be performed to check the accuracy and
repeatability of its dilution settings and to establish its calibration history. The calibration
may be performed using carbon monoxide as a tracer gas and a carbon monoxide monitor.
The accuracy and repeatability of the olfactometer are calculated from two carbon monoxide
concentrations with one measured at the sniffing port of the olfactometer and one being the
certified carbon monoxide concentration.

Monitoring Locations

Monitoring Locations at ASRs

Odour sampling or H,S measurements should be carried out at representative ASRs nearest to
the odour sources, in particular the exhaust point of the deodourisation unit. The ET Leader
should propose monitoring locations and seek approval from the ER.

Odour sampling or H,S measurements should be taken outside the premises of the identified
ASRs and these locations should preferably not be influenced by other nearby odour sources.

Monitoring Locations at Site Boundary

Odour sampling or H,S measurements should be undertaken at the site boundary downwind of
the exhaust point of the deodourisation unit and the covered odour sources. The selected
locations should be determined by the ET Leader and agreed with ER and EPD.
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Monitoring Location at the Exhaust of the Centralised Deodourisation Unit

2.5.24 H,S measurements should be undertaken regularly at the exhaust point of the centralised
deodourisation unit. The selected location should be determined by the ET Leader and agreed
with ER and EPD. :

Baseline Monitoring

2.5.25 Odour and H,S monitoring should be taken prior to the operation of the odour generating
activities in order to establish baseline odour and H,S concentrations and to set up the Action
and Limit levels. These will be compared with the results obtained during the impact
monitoring stage.

2.5.26 Odour baseline monitoring should consist of both odour sampling and H,S measurement.
Sampling at the site boundary and at selected ASRs using olfactometry and an H,S analyser
should be carried out simultaneously using the equipment and methodology described above.
The purpose is to establish both the correlations between odour level (OUm™) and H,S
concentration, and the averaged baseline H,S concentration condition for each measurement
position at the site boundary and at ASRs.

2.5.27 A 15-min sample should be collected every 3 hours for a duration of 24 hours at each of the
monitoring locations. The purpose of sampling in 3-hour intervals and to cover a duration of
a whole day is to capture the different atmospheric conditions at different time periods. If
there is insufficient monitoring equipment or monitoring personnel, sampling/monitoring can
be spread to 3 to 4 consecutive days as long as the different monitoring periods and each of
monitoring locations are covered. Pairwise monitoring at ASRs and at site boundary should
be camried out simultaneously. However, as the variation of odour concentration at site
boundary should be less significant, timing of sampling or monitoring at the site boundary
should be more flexible so as to accommodate the available resources for the monitoring
programme.

2.5.28 In exceptional cases, when insufficient baseline monitoring data or questionable results are
obtained, the ET Leader should liaise with EPD to agree on an appropriate set of data to be
used as the baseline.

Impact Monitoring

2.5.29 The ET Leader should carry out the odour monitoring at all the designated monitoring
locations during operation of the odour generating activities.

The First Set of Odour Monitoring

2.5.30 The first set of odour monitoring at the site boundary, at selected ASRs, and at the exhaust of
the centralised deodourisation unit should consist of both odour sampling and H,S
measurement. Sampling at these locations using olfactometry and an H,S analyser should be
carried out simultaneously using the equipment and methodology described above. The

" purpose is to establish the correlations between odour level (OUm™) and H,S concentration
for each measurement position. Sample should be collected according to those described at
S.2.5.27 above.

2.5.31 As the first set of odour sampling/monitoring is fundamentally to establish the correlation
between OUm™ and H,S, the timing of this event should be selected during the summer
period, as far as possible, to capture the highest odour concentrations. Once the correlation
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2.5.32

2.5.33

2.6

2.6.1

between H,S concentrations and odour units is established, H,S monitoring should be
continued during the subsequent odour monitoring and H,S concentrations measured should
be converted to equivalent odour units. The degree of correlation should be constantly
reviewed in order to ascertain that the most realistic correlation factor be used.

Subsequent Odour Monitoring

The subsequent odour impact monitoring should provide a continuation of the H,S monitoring
at the site boundary, at selected ASRs and at the exhaust point of the centralised
deodourisation unit. Impact monitoring should be carried out every 3 months. If necessary,
such as during initial operation stage or upon receipt of odour complaint, the subsequent
odour impact monitoring should be carried out more frequently.

The same monitoring regime as the baseline monitoring should be followed, except that odour
sampling and analysis by olfactometry is not required in the subsequent odour impact
monitoring.

Event and Action Plan for Operational Phase Air Quality

The baseline monitoring results form the basis for determining the odour criteria for the
impact monitoring. The ET Leader should compare the impact monitoring results with the
odour criteria shown in Table 2.3, namely Action and Limit Levels. Should a non-
compliance of the odour criteria occur, the relevant parties should undertake the relevant
actions in accordance with the Event/Action Plan in Table 2.4.

Table 2.3 Action and Limit Levels for Operational Phase Odour Monitoring

Location of Parameters Action Level Limit Level
Monitoring
At the site Odour level For baseline level (BL) < 3.84 Limit level (LL) =
boundary and at | (expressed as OUm™ measured at the site odour criteria of §
ASRs. equivalent H,S boundary and at ASRs, action level OUm™ at the site

AL =(BLx1.3+ LL)2; for BL> boundary and at
3.84 OUm™ at the site boundary and | ASRs.
at ASRs, AL=LL

concentration)

At the exhaust of
the centralised
deodourisation
unit

H,S concentration
in ppb/ppm,
flowrate of

.3
exhaust in m'/s
and temperature
of exhaust (°C)

AL = LL/2 = 25 Hg/s of H,S.

LL =50 Hg/s of
H,S.
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2.7

2.7

2.7.2

2.7.3

Mitigation Measures During Operational Phase

In order to mitigate the potential odour impacts from the proposed Ngong Ping STW to an

acceptable level, it is recommended that all the major odour sources within the proposed STW
namely the inlet work, the sequencing batch reactors, the sludge thickeners, and the .
emergency storage tank should all be constructed as underground facilities to minimise direct

emission of odour to the atmosphere.

Other components of the STW will be constructed as above ground structures. All odour
emissions from the underground/above ground facilities mentioned above will be contained
by building structures and ventilated to a centralised deodourisation unit. Based on the
findings of the EIA study, the H,S removal efficiency of the deodourisation unit should be

199.5% or better and the H,S emission rate at the exhaust end of the deodourisation unit should

not be more than 50 pg/s. The exhaust height and exit velocity of the treated air should not be
less than 5m and 10m/s respectively. A backup deodorization unit should be provided to cater
for the ‘situation during maintenance or breakdown of the deodorization unit.

All the sludge generated from the STW will be dewatered onsite to more than 30% dry solids
content before transporting to the designated landfill site for disposal and will be stored in
covered container along the transporting route to avoid the possible odour impact on nearby
sensitive receivers. The transportation of the sludge by sea to the disposal location is
recommended, as far as practicable, in order to reduce potential air quality impacts from road
transportation.”
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3. NOISE
—
3.1 Introduction
. 3.1.1 The EIA Report and the EA Report point out that there is a need for both construction and
operational phase EM&A. The EM&A requirements for construction noise are described n
Sections 3.2 to 3.8 while the specific mitigation measures for operational phase are given in
Section 3.9.

3.2 Noise Parameters

3.2.1 Monitoring and audit of noise levels should be carried out by the ET to ensure that any
unacceptable noise impacts could be readily detected and timely and appropriate action be
undertaken to rectify the situation.

3.2.2 The construction noise level shall be measured in terms of the A-weighted equivalent
continuous sound pressure level (Leq). Leq(30 min) shall be used as the monitoring
parameter for the time period between 0700-1900 hours on normal weekdays. For all other
time periods, Leq(5 min) shall be employed for comparison with the NCO criteria.

3.2.3 As supplementary information for data auditing, statistical results such as L, and Loy shall
also be obtained for reference. A sample data record sheet is shown in Appendix B for
reference.

3.3 Monitoring Equipment

3.3.1 As referred to in the Technical Memorandum (TM) issued under the Noise Control Ordinance

(NCO), sound level meters in compliance with the /nternational Electrotechnical Commission
Publications 651: 1979 (Type 1) and 804. 1985 (Type 1) specifications shall be used for
carrying out the noise monitoring. Immediately prior to and following each noise
measurement the accuracy of the sound level meter shall be checked using an acoustic
calibrator generating a known sound pressure level at a known frequency. Measuremerits may
. be accepted as valid only if the calibration level from before and after the noise measurement
agree to within 1.0 dB.

3.3.2 Noise measurements should not be made in the presence of fog, rain, wind with a steady speed
exceeding 5 m/s or wind with gusts exceeding 10 m/s. The wind speed shall be checked with
a portable wind speed meter capable of measuring the wind speed in n/s.

3.3.3 The ET Leader should be responsible for the provision of the monitoring equipment. He/she
should ensure that sufficient noise measuring equipment and associated instrumentation are
available for carrying out the baseline monitoring, regular impact monitoring and ad hoc

-~ monitoring. All the equipment and associated instrumentation should be clearly labelled. The

equipment installation location should be proposed by the ET Leader and agreed with the ER

and EPD in consultation with the IEC.

» Issue: March 2004 3-1 ETS-Testconsult Lid
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3.4

3.4.1

3.4.2

3.4.3

3.4.4

3.5

3.5.2

3.5.3

3.6

3.6.1

Monitoring Locations

One noise monitoring station is proposed to set up at Lin Chi Monastery during construction
phase. The location of the proposed noise monitoring stations is shown in Drawing No.

23400/EN/094

The status and locations of noise sensitive receivers (NSRs) may change after issuing this
Manual. If such cases exist, the ET Leader should propose updated monitoring locations and
seek approval from ER and agreement from the IEC and EPD of the proposal.

When alternative noise monitoring locations are proposed, the monitoring locations should be
chosen based on the following criteria:

a. at locations close to the major site activities which are likely to have noise impacts, with
proper position/siting and orientation of the monitoring equipment ensured;

b. close to the noise sensitive receivers (any domestic premises, hotel, hostel, temporary
housing accommodation, hospital, medical clinic, educational institution, place of public
worship, library, court of law, performing art centre should be considered as noise
sensitive receiver); and

c. for monitoring locations located in the vicinity of the sensitive receivers, care should be
taken to cause minimal disturbance to the occupants during monitoring.

The monitoring station should normally be at a point 1m from the exterior of the sensitive
receivers building facade and be at a position 1.2m above the ground. If there is problem with
access to the normal monitoring position, an alternative position may be chosen, and a
correction to the measurements should be made. For reference, a correction of +3dB(A)
should be made to the free field measurements. The ET Leader should agree with the IEC on
the monitoring position and the corrections adopted. Once the positions for the monitoring
stations are chosen, the baseline monitoring and the impact monitoring should be carried out
at the same positions.

Baseline Monitoring

The ET Leader should carry out baseline noise monitoring prior to the commencement of the
construction works. The baseline monitoring should be carried out daily for a period of at
least two weeks. A schedule on the baseline monitoring should be submitted to the ER for
approval before the monitoring starts.

During the baseline monitoring, there should not be any construction activities in the vicinity
of the monitoring stations.

In exceptional cases, when insufficient baseline monitoring data or questionable results are
obtained, the ET Leader should liaise with EPD and in consultation with ER to agree on an
appropriate set of data to be used as a baseline reference.

Impact Monitoring

Noise monitoring should be carried out at all the designated monitoring stations for the
construction phase. Given that the operating hours during construction and operational phases
of the project will be restricted and no noise-generating activities would be expected during

Issue: March 2004 3-2 : ETS-Testconsult Ltd
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1900 to 0700 hours all days or any time on Sundays or general holidays, noise monitoring will
only be carried out during 0700 to 1900 hours on normal weekdays.

3.6.2 The monitoring frequency should depend on the scale of construction and operation activities.
As an initial guide for both construction and operational phases, one set of measurements
between 0700 to 1900 hours on normal weekdays should be carried out for each station on a
per week basis when noise-generating activities are underway. One set of measurements
should at least include 6 consecutive Leq(5 min) results (i.e. a minimum of 30 minutes).

Construction noise monitoring

3.6.3 Construction noise monitoring shall be carried out at all the designated monitoring station. It
was assumed in the EIA Report that no night-time work would be carried out under the
proposed construction programme. However, the monitoring frequency shall depend on the
scale of the construction and the actual timing of activities. The following is an initial guide
on the regular monitoring frequency for each station on a per week basis when noise
generating activities are underway:

a. one set of measurements between 0700-1900 hours on normal weekdays;
b. one set of measurements between 1900-2300 hours (if there is construction work);

c. one set of measurements between 2300-0700 hours of next day (if there is construction
work); and

d. one set of measurements between 0700-1900 hours on holidays (if there is construction
work).

3.6.4 For the measurements (b), (c) & (d) above, one set of measurements shall at least include
three consecutive Leq(5 min) results and shall only be carried out when there are construction
activities scheduled during those periods.

3.7 Event and Action Plan for Noise

3.7.1 Since the monitoring would be carried out near site boundary, the ET should predict the noise
levels at the nearest NSRs using standard acoustic principles on the basis of the measured
noise levels from monitoring. The predicted noise levels should then be compared with the
action and limit levels in Tables 3.1. '

3.7.2 The Action and Limit levels for noise are defined in Table 3.1. Should non-compliance of the
criteria occur, action in accordance with the Action Plan in Table 3.2 should be carried out.

Table 3.1 Action and Limit Levels for Construction Noise

Time Period ‘ Action Level Limit Level
0700-1900 hrs on normal weekdays 75% dB(A)
When one
0700-2300 hrs on holidays; and documented ) .
’ . 5/70%*
1900-2300 hrs on all other days complaint is 60/65/70%* dB(A)
reccived
2300-0700 hrs of next day 45/50/55%* dB(A)

*reduce 1o 70 dB(A) for schools and 65 dB(A) during school examination periods.
*¥ 10 be selected based on Area Sensitivity Rating.
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3.8 Mitigation Measures for Construction Noise Control

3.8.1 The EIA report has recommended construction noise control and mitigation measures. The
Contractor should be responsible for the design and implementation of these measures under
the supervision of the Engineer and the Environmental Team.

3.8.2 Noise emissions from construction sites during construction phase could be minimised by
adopting good site practice, selecting quiet plant, using quiet working methods and installing
temporary barriers.

Proposed Construction Phase Mitigation Measures

Use of Quiet Plant

3.8.3 The use of quiet plant was identified to be a feasible solution to tackle the adverse impacts
“associated with construction works. The Contractor should obtain particular models of plant
that are quieter than standard types given in the GW-TM. The benefits achievable in this way
would depend on the details of the Contractor’s chosen methods of working, and it would be
too restrictive to specify that a Contractor has to use specific items of plant for the
construction operations. It is therefore both preferable and practical to specify an overall plant
noise performance specification to apply to the total SWL of all plants on the site so that the
Contractor is allowed some flexibility to select plant items to suit his needs. It should be
noted that various types of silenced equipment could be found in Hong Kong. However, the
Authority, when processing a CNP application, will apply the noise levels contained in the
relevant statutory TMs unless the noise emission of a particular piece of equipment can be
validated by a certificate or through a demonstration.

3.8.4 Quiet PME is defined as PME whose actual SWL is less than the value specified in the GW-
TM for the same item of plant. Reference can be made to the British Standard BS5228: Part
1:1997 Control on Construction and Open Sites.

Using Temporary and Movable Noise Barriers

3.85 Movable barriers that can be located close to noisy plant can be very effective at screening
NSRs from particular items of plant or noisy operations. 'Movable barriers of 3 to 5m height
with a small cantilevered upper portion and skid footing can be located withini a few metres of
stationary plant and within about 5m or more of mobile equipment such as an excavator and
mobile crane etc., such that the line of slight to the NSR is blocked by the barriers. It would
be possible for the Contractor to provide purpose-built noise barriers or screens constructed of
appropriate material (minimum superficial density of 7 kg/m?) located close to operating
PME, in order to reduce the noise impact to the surrounding sensitive uses. Certain types of
PME, such as generators and compressors, can be completely screened by portable barriers
giving a total noise reduction of 10 dB(A) or more.

3.8.6 For this assessment, it was estimated that movable noise barriers can achieve a 10 dB(A) noise
reduction for stationary plant and 5 dB(A) for movable plant.

Reducing the Numbers of Plants Operating in Critical Areas Close to NSRs

Issue: March 2004 3-5 : ETS-Testconsult Ltd



Contract No.: DC/2003/01 Ngong Ping Sewage Trea tment Plant, Environmental Monitoring and Audit Manual Rev.
Truck Sewers and Effluent Export Pipeline

ExEHARERERL A
ETS-TESTCONSULT LIMITED

3.8.7

3.8.8

3.8.9

In general the number of plant should be left to the choice of the Contractor so that in
combination with the selection of quiet plant, any further reduction in the total plant noise
Jevel, or the site specific maximum sound power levels, as described above, can be achieved.
It would be appropriate to restrict the number of operating PME within certain parts of the site
that are very close to the NSRs in order to reduce the level of noise impacts. This method
could be more effective for activities associated with foundation work, pile construction and
excavation activities in which a large number of PME are anticipated, but not all of them
would be utilised at the same time.

Good Site Practice

The following good site practice should be adopted during the construction phase:

e The contractor should site noisy equipment and activities as far from sensitive receivers as
practical. Also, temporary site offices (and other similar structures) should be located, as
far as is possible, such that sensitive receivers are screened by these structures from the
line of sight of the construction areas.

» Intermittent noisy activities should be scheduled to minimise exposure of nearby NSRs to
high levels of construction noise. For example, noisy activities could be scheduled at
times coinciding with periods when the schools are likely to be unoccupied. Prolonged
operation of noisy equipment close to the schools should be avoided.

¢ Idle equipment should be turned off or throttled down. Noisy equipment should be
properly maintained and used no more often than is necessary.

e Construction activities should be planned so that parallel operation of several sets of
equipment close to a given receiver is avoided.

e Where possible, the numbers of concurrently operating items of plant should be reduced
through sensitive programming.

e Construction plant should be properly maintained and operated. Construction equipment
often has silencing measures built in or added on, e.g. compressor panels, and mufflers.
Silencing measures should be properly maintained and utilised.

Specific Mitigation Measures

The proposed mitigation measures for construction noise are arranged in an increasing level of
efforts. Since the actual activities in the construction sites may vary at local site level, the
level of mitigation measures adopted should also be determined with reference to the findings
of the EM&A programme. The following are mitigation levels:

Mitigation Level 1 Use of quiet plant and working methods.

Mitigation Level 2 Use of quiet plant and working methods and Use of movable and
temporary noise barriers.

Mitigation Level 3 Use of manual construction methods in very limited space within Ngong
Ping Village like narrow alleys.

Adopt administrative measures to inform and, if necessary, liaise with the
village and staff quarter residents on the construction schedule and work
locations before the start of any construction work within the village.

Issue: March 2004 3-6 ETS-Testconsult Ltd
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3.8.10 The number of PME used on site should be reviewed from time to time to avoid excessive or
dummy PME located too close to NSRs. Good site practice should be followed through the
construction phase.

3.8.11 For construction activities of Ngong Ping STW, mitigation level 1 with the use of quiet plant
is recommended. For construction of effluent export pipeline, village sewerage and the two
local pump chambers, mitigation level 2 with the use of quiet plant and use of movable
temporary noise barrier is recomumended. For construction of village sewerage, mitigation
level 3 with the use of manual construction methods are recommended in those narrow alleys
which are less than 4 m away from the nearest NSR where it may not be practical to use noise
barriers. It is also recommended that the contractor should inform and, if necessary, liaise
with the residents in Ngong Ping village and Shek Pik Prison on the construction schedule and
work locations before the start of any construction work within the village.

3.9 Operational Phase Mitigation Measures for Noise Control

3.9.1 In order to meet both the daytime/evening and night-time noise limits, mitigation measures as
suggested as follows should be applied.

1. Building Envelope/Enclosure

The building envelope holding noisy equipment should be made of suitable materials (e.g.
concrete) and design capable of achieving a reduction of 20 dB(A). It should be a complete
enclosure with minimal openings for which these openings should not be facing any NSRs in
the east or south. The building materials should be of surface density of 25kg/m” or higher. If
necessary, it should be internally lined with 50mm thick sound absorbing material (e.g. fibre
glass). Ventilation should not be overlooked as most equipment, such as motors, requires an
adequate air supply either to prevent overheating or to enable them to function efficiently. A
silenced ventilation system incorporating silencers at the air intakes and discharge openings
should be employed.

2. Layout of Building Structures

It would be beneficial if building structures e.g. plant office capable of screening noisy
components could be located in the east side of the site to act as noise screening structures.

3.9.2 The two Jocal pump chambers will be fully enclosed as underground facilities to minimize the
1oise emissions.

3.9.3 If the above measures are not sufficient to restore the noise quality to acceptable levels upon
the advise of ET Leader, the Contractor should liaise with the ET Leader on some other
mitigation measures, propose to ER for approval, and implement the mitigation measures.
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4. WATER QUALITY
4.1 Introduction
411 Water quality impacts arising from the carrying out of construction and operational activities

would be minimised by implementation of suitable mitigation measures and through good
management practices. Contractual documents for the Ngong Ping STW and Sewerage
project should incorporate the mitigation measures for water pollution control as
recommended in the EIA and the EA Report.

) Co o o [ =

4.1.2 Site audits should be implemented to ensure that the mitigation measures recommended in the .
EIA report are fully implemented during the construction and operational phases of the Ngong ‘
Ping STW and Sewerage project. ¢
o . M
4.2 Monitoring Equipment L
Dissolved oxygen and temperature measuring equipment e
4.21 The instrument should be a portable, weatherproof dissolved oxygen measuring instrument U
complete with cable, sensor, comprehensive operation manuals, and use a DC power source.
It should be capable of measuring: M
e adissolved oxygen level in the range of 0-20 mg/l and 0-200% saturation; and v
» atemperature of 0-45 degree Celsius. -
422 It should have a membrane electrode with automatic temperature compensation complete with -
a cable. Sufficient stocks of spare electrodes and cables should be available for replacement .
where necessary. (e.g. YSI model 59 meter, YSI 5739 probe, YSI 5795A submersible stirrer |
with reel and cable or an approved similar instrument). L
4.2.3 Should salinity compensation not be built-in in the DO equipment, in-situ salinity should be a
measured to calibrate the DO equipment prior to each DO measurement. g
Turbidity Measurement Instrument i
4.2.4 The instrument should be a portable, weatherproof turbidity-measuring instrument complete L
with comprehensive operation manual. The equipment should use a DC power source. lt —
should have a photoelectric sensor capable of measuring turbidity between 0-1000 NTU (e.g.
Hach model 2100P or an approved similar instrument). . L
Salinity
M (-
4.2.5 A portable salinometer capable of measuring salinity in the range of 0-40ppt should be
provided for measuring salinity of the water at each monitoring location. S
v
Water Depth Detector
4.2.6 A portable, battery-operated echo sounder should be used for the determination of water depth a
at each designated monitoring station. This unit can either be handheld or affixed to the U
bottom of the work boat, if the same vessel is to be used throughout the monitoring
programme. )
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Water Sampling Equipment

4.2.7 A transparent PVC or glass cylinder, which has a volume of not less than 2 litres and can be
sealed at both ends with cups, should be used for collection of water samples at various
depths. The water sampler should be equipped with a positive latching system. During water
sampling, a messenger is released to trigger the closure of the water sampler at suitable water
depth. .

4.2.8 All in-situ monitoring instruments should be checked, calibrated and certified by a laboratory
accredited under HOKLAS or any other international accreditation scheme before use, and
subsequently re-calibrated at 3 monthly intervals throughout all stages of the water quality
monitoring. Responses of sensors and electrodes should be checked with certified standard
solutions before each use. Wet bulb calibration for a DO meter should be carried out before
measurement at each monitoring location.

4.2.9 For the on site calibration of field equipment, the BS 127:1993, Guide to Field and On-Site
Test Methods for the Analysis of Water should be observed.

4.2.10 Sufficient stocks of spare parts should be maintained for replacements when necessary.
Backup monitoring equipment shall also be made available so that monitoring can proceed
uninterrupted even when some equipment is under maintenance, calibration, etc.

4.3 Laboratory Measurement / Analysis

4.3.1 Water samples should be analysed in a HOKLAS or other international accredited laboratory
for SS, TIN, NH;-N, BOD and E. coli. Water sanples of about 2 litres should be collected at
the monitoring stations for carrying out the laboratory analysis. The analysis should
commence within 24 hours after collection of the water samples.

4.3.2 Detailed testing methods, pre-treatment procedures, instrument use, Quality
Assurance/Quality Control (QA/QC) details (such as blank, spike recovery, number of
duplicate samples per batch, etc.), detection limits and accuracy should be submitted to DEP
for approval prior to the commencement of monitoring programme. The QA/QC results
should be reported. EPD may also request the laboratory to carry out analysis of known
standards provided by EPD for quality assurance. Additional duplicate samples may be
required by EPD for inter laboratory calibration. Remaining samples after analysis should be
kept by the laboratory for 3 months in case repeat analysis is required. If in-house or non-
standard methods are proposed, details of the method verification may also be required to
submit to DEP. In any circumstance, the sample testing should have comprehensive quality
assurance and quality control programmes. The laboratory should prepare to demonstrate the
programmes to DEP or his representatives when requested.

4.4 Operational Phase Mitigation Measures and Effluent Sampling

Mitieation Measures Associated with Emergency Situations

4.4.1 In view of the sensitivity of the area, several special precautionary measures will be adopted:

« Ductile iron pipe will be used for all the Ngong Ping village sewers and effluent pipeline
for its robustness, because the area is within the water gathering ground. Sealed pipe
joints with hatchboxes along the pipeline will also be adopted;

issue: March 2004 4-2 ETS-Testconsult Lid



Contract No.: DC/2003/01 Ngong Ping Sewage Trea tment Plant, Environmental Monitoring and Audit Manual Rev.
Truck Sewers and Effluent Export Pipeline

ExEH AR BEMERLA
ETS-TESTCONSULT LIMITED

4.4.2

4.4.3

e The maximum distance between manholes would be limited to 60 m to facilitate over-
pumping operations during sewer inspection or maintenance. This would also facilitate
flow diversion in case of emergency situation during pipe leakage;

e Standby units, emergency power generation and emergency storage facilities will be
provided at Ngong Ping STW to avoid the need for emergency discharges. It is proposed
to construct an emergency storage tank to temporary store both the raw sewage from
Ngong Ping sewerage catchment and the effluent of STW to cater for the STW breakdown
and bursting of effluent pipe. Furthermore, it is also proposed that the size of the
emergency storage tank will be large enough to store 72hr. Sewage/effluent flow (48
hours peak day and 24 hours average day i.e. 2 x 2956 + 1524 = 7436m’) in ultimate stage.
Thus, the volume of the emergency storage tank is about 7600m’ and the size is about
50m(L) x 40m(W) x 3.8m (D).

e The effluent will be treated to standards listed in Table 1.2 of the EIA Report such that the
impact to local water quality in the unlikely event of pipe leakage will be small. As a
result of the high quality effluent and steep gradient, there would be minimal chance of
effluent pipeline blockage.

e Installation of 150mm diameter borehole with 100mm diameter slotted iron sleeve for
water pollution monitoring, around the STW site at suitable location.

s+ The drainage of any high contamination risk areas such as the DG store will be physically
separated from the drainage system of the STW site.

e 150mm diameter bore holes will also be installed along the section of export pipeline
carrying a high risk of contamination of the water gathering ground.

Careful monitoring of the export pipeline should be carried out to protect the highly sensitive
environment at Ngong Ping. Routine flow monitoring will be carried out at both the upstream
end (STW) and downstream of the water gathering ground and country park to ensure early
detection of any major leakage. Flowmeter will be installed in the flowmeter chamber mside
STP, i.e. the upstream of the effluent export pipeline, and at Tung Wan, i.e. the downstream of
the effluent export pipeline, respectively. Any major leakage along the effluent export pipeline
can be detected by the difference in the flow measured at the flowmeters installed at upstream
and downstream. An emergency plan listing the procedures to be followed in the event that
pipe leakage is suspected or identified is given in Table 4.2. Temporary diversion of effluent
to the emergency storage tank at the STW could be arranged to provide no-flow condition for
the repair of the effluent pipeline.

The above measures proposed to mitigate the water quality impacts should be embodied into
the detailed design drawings, specifications and contract documents. Designs should be

checked to ensure that the measures have been fully incorporated.

Table 4.2 Emergency Plan for Pipe Leakage

I. Ifpossible leakage is detected from routine flow monitoring, carry out investigation to determine the reason

of such detection and identify the location of any leakage.

If pipe leakage is confirmed, inform EPD and WSD;

Determine possible remedial measures such as temporary flow diversion and pipe repairing work;

Ensure remedial actions are properly implemented;

Assess effectiveness of the remedial actions and keep EPD and WSD informed of the results;

6. Ifleakage continues, consider what portion of the work is responsible and reassess the remedial actions;

7. Arrange meeting with EPD and WSD to discuss the required remedial actions if necessary and ensure all
necessary remedial actions are properly impiemented until the leakage is abated.
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Effluent Quality Monitoring at Ngong Ping STW

4.4.4 The predicted water quality results are based on the minimum effluent discharge standards as
presented in Table 1.2 of the EIA report. To ensure the effectiveness of the proposed
treatment process, monitoring of effluent quality in terms of pH, BOD, SS, TIN, NH;-N, and
E. coli is recommended.

4.4.5 It is proposed to monitor the effluent at the outlet chamber of the disinfection unit. The
samples should be taken from 1m below the surface to ensure that the surface scum is not
included in the sample. Monitoring equipment and laboratory analysis of effluent samples
should follow the requirements given in Sections 4.2 and 4.3 of this Manual. A valid
discharge licence should be obtained from EPD prior to the discharge of effluent from the
project. The monitoring frequency and parameters specified in the discharge licence should be
fully considered during the monitoring. The ET should seek approval from the DEP on all the
monitoring requirements.

4.4.6 A valid discharge licence should be obtained from EPD prior to the discharge of effluent from
the project. The effluent results reflect whether the effluent quality is in compliance with the
discharge licence requirements. In case of non-compliance, suitable actions should be
undertaken to notify the plant operator for the non-compliance and identify the sources of
exceedance. The operating conditions of the treatment systems should be investigated.
Corrective and remedial actions should be implemented to improve the effluent quality. The
monitoring team should also increase monitoring frequency until the effluent quality is in
compliance with the discharge licence requirements.

4.4.7 The non-compliance and propose preventive measures should be documented.
4.5 Construction Phase Mitigation Measures for Water Quality Control
4.5.1 Measures to reduce water quality impacts due to:

= construction site runoff;

= sewage from workforce;

» accidental spillage of chemicals and;

»  wastewater from various construction activities, including groundwater collected from
excavations;

=  Prevention of contamination of the water gathering ground.

Construction Site Runoff and Wastewater firom Construction Activities

452 To minimise the potential water quality impacts from construction site runoff and various
construction activities, the practices outlined in ProPECC PN 1/94 Construction Site
Drainage should be adopted. It is recommended to install perimeter channels in the works
areas to intercept runoff at site boundary prior to the commencement of any earthwork. To
prevent storm runoff from washing across exposed soil surfaces, intercepting channels should
be provided. Drainage channels are also required to convey site runoff to sand/silt traps and
oil interceptors. Provision of regular cleaning and maintenance can ensure the normal
operation of these facilities throughout the construction period. The recommendation to install
perimeter drains to collect site runoff and to properly treat the runoff by settlement
tank/treatment system shall apply to all sites including those for mainlaying works.

453 A discharge licence needs to be applied from DEP for discharging effluent from the
construction site. The discharge quality is required to meet the requirements specified in the
discharge licence. As project location is an environmentally sensitive area, all the runoff and
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4.5.5

456

4.5.7

wastewater generated from the works areas within the water gathering ground should be
treated so that it satisfies with all the standards listed in the Technical Memorandum for
Group A inland waters. In addition, substances listed in Clause 8.4 of the Technical
Memorandum shall not be discharged into the water gathering ground. A wastewater
treatment system should be provided for removal of suspended solids and to adjust pH prior to
final discharge. Suitable coagulants and neutralising chemicals should be used to enhance the
efficiency of the treatment system. Reuse and recycling of the treated effluent can minimise
water consumption and reduce the effluent discharge volume. The beneficial uses of the
treated effluent may include dust suppression, wheel washing and general cleaning. It is
anticipated that the wastewater generated from the works areas would be in small quantity.
Monitoring of the quality of treated effluent discharged from the works areas should be
carried out as part of the EM&A programme. The monitoring frequency and parameters
specified in the discharge licence should be fully considered during the monitoring.
Compliance audits as discussed in Section 4.10.5 should also be performed. It is
recommended that random samples should also be collected by EPD/DSD to verify the results
obtained by the ET. The ET should submit detailed effluent sampling programme for water
quality control during construction phase to EPD and WSD for approval prior to
commencement of the construction works.

The construction programme should be properly planned to minimise soil excavation, if any,
in rainy seasons. This prevents soil erosion from exposed soil surfaces. Any exposed soil
surfaces should also be properly protected to minimise dust emission. Hydroseeding could be
applied to protect exposed slope surfaces, if any. No earth, building materials, soil and other
materials should be allowed to be stockpiled on site within the water gathering ground. All
surplus spoil should be removed from the water gathering ground as soon as practicable. All
mud and debris should be removed from any waterworks access roads and associated drainage
systems within the water gathering ground. In areas outside the water gathering ground where
a large amount of exposed soils exist, earth bunds or sand bags should be provided. Exposed
stockpiles should be covered with tarpaulin or impervious sheets at all time. The stockpiles of
materials should be placed in the locations away from any stream courses so as to avoid
releasing materials into the water bodies. Final surfaces of earthworks should be compacted
and protected by permanent work. It is suggested that haul roads should be paved with
concrete and the temporary access roads are protected using crushed stone or gravel, wherever
practicable. Wheel washing facilities should be provided at all site exits to ensure that earth,
mud and debris would not be carried out of the works areas by vehicles

Good site practices should be adopted to clean the rubbish and litter on the construction sites
so as to prevent the rubbish and litter from dropping into the nearby environment. It is
recommended to clean the construction sites on a regular basis.

Sewage from Workforce

To avoid introducing additional pollution loads into the nearby waters, it is recommended to
provide chemical toilets in the works areas. Provision of temporary toilet facilities within the
water gathering ground is subject to the approval of the Director of Water Supplies. All waste
should be cleared away daily and disposed outside the water gathering ground. The toilet
facilities should not be less than 30 m from any watercourse.

All canteens/kitchens should be located outside the water gathering ground. Wastewater
generated from kitchens, if any, should be collected in a temporary storage tank. A licensed
waste collector should be deployed to clean the chemical toilets and temporary storage tank on
a regular basis. The collected sewage and wastewater could then be transported to the sewage
treatment plants for disposal. ’
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4.5.8 Storage of oils/chemicals/waste within the water gathering ground should be limited to
- absolute minimum volume and are to be removed from sites at the earliest opportunity. No
storage and discharge of flammable or toxic solvents, petroleum oil or tar and other toxic
substances should be allowed within the water gathering ground. Any construction plant
- which causes pollution to catchwater or water gathering ground due to leakage of oil or fuel

should be removed off site immediately. Any soil contaminated with fuel leaked from the
plant should be removed off site and the voids arising from removal of contaminated soil
should be replaced by suitable material to the approval of the Director of Water Supplies.
7 Any chemicals to be used including disinfectants and deodorants within the water gathering
ground should be subject to the approval of the Director of Water Supplies.

4.5.9 Notices should be posted at conspicuous locations to remind the workers not to discharge any
sewage or wastewater into the nearby environment during the construction phase of the
project. Implementation of environmental audit on the construction site can provide an
effective control of any malpractices and can achieve continual improvement of
environmental performance on site. It is anticipated that sewage generation during the
construction phase of the project would not cause water pollution problem after undertaking
all required measures. Construction programme should be properly planned to minimise soil
excavation, if any, in rainy seasons, so as to prevent soil erosion from exposed soil surfaces.

Accidental Spillage of Chemicals

4.5.10 It is required to register as a chemical waste producer if chemical wastes would be produced
from the construction activities. The Waste Disposal Ordinance (Cap 354) and its subsidiary
regulations in particular the Waste Disposal (Chemical Waste) (General) Regulation should be
observed and complied with for control of chemical wastes.

4.5.11 Any service shop and minor maintenance facilities should be located outside the water
gathering ground and should be on hard standings within a bunded area, and sumps and oil
interceptors should be provided. Maintenance of vehicles and equipment involving activities
with potential for leakage and spillage should only be undertaken with the areas appropriately
equipped to control these discharges. Any soil contaminated with chemicals/oils shall be
removed from site and the void created shall be filled with suitable materials. Washing the

1 chemicals away is not acceptable as they will contaminate the water gathering ground.

4.5.12 Disposal of chemical wastes should be carried out in compliance with the Waste Disposal
Ordinance. The Code of Practice on the Packaging, Labelling and Storage of Chemical
Wastes published under the Waste Disposal Ordinance details the requirements to deal with
chemical wastes. General requirements are given as follows:

- » Suitable containers should be used to hold the chemical wastes to avoid leakage or
spillage during storage, handling and transport.

e Chemical waste containers should be suitably labelled to notify and warn the personnel

» who are handling the wastes to avoid accidents.

o Storage area should be selected at a safe location on site and adequate space should be
allocated to the storage area.

4.5.13 Detailed emergency plans and clean up procedures should be developed and approved before
the commencement of the construction work to deal with accidental spillage of chemicals.
Leakage and spillage of chemicals should be contained and cleaned up immediately so as to
e minimise the impact to the water quality. The emergency plans should include the procedures
for:
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»  Spill prevention and precaution;
» Response actions; and
o Spill clean up and disposal

4.514 Spill prevention and precaution cover the following areas:

» Good housekeeping practices;
o Chemical storage precaution; and
e Chemical transfer and transport precaution

4.515 Detailed response actions should be clearly stated in the emergency plans and training on
implementation of the response actions should be provided to the staff. A detailed emergency
call-out procedure should be formulated and a number of departments such as EPD, FSD,
WSD, TD and Police may need to be informed in case of accidental spillage of chemicals
within the water gathering ground. The emergency plan and clean up procedures are given n
Table 4.3 as below. The emergency plans should also include a list of contact persons/parties
and their phone numbers in the event of an accident. Detailed emergency plans and clean up
procedures should be approved by DSD/WSD before the commencement of the construction
work.

Table 4.3 Emergency Plan for Accidental Spillage of Chemicals

1. Spill Prevention and Precaution

GENERAL PRECAUTION

O Any service shop and minor maintenance facilities should be located outside the water
gathering ground and should be on hard standings within a bunded area, and sumps and
oil interceptors should be provided.

QO Maintenance of vehicles and equipment involving activities with potential for leakage and
spillage should only be undertaken with the areas appropriately equipped to control these
discharges.

Q Any soil contaminated with chemicals/oils shall be removed from site and the void created shall
be filled with suitable materials.” Washing the chemicals away is not acceptable as they will
contaminate the water gathering ground.

Q  Storage of oils/chemicals/waste within the water gathering ground should be limited to absolute
minimum volume and are to be removed from sites at the earliest opportunity. No storage and
discharge of flammable or toxic solvents, petroleum oil or tar and other toxic substances should
be allowed within the water gathering ground.

Q Any construction plant which causes pollution to catchwater or water gathering ground due to
leakage of oil or fuel should be removed off site immediately. .

O  Any chemicals to be used including disinfectants and deodorants within the water gathering
ground should be subject to the approval of the Director of Water Supplies.

O  Suitable containers should be used to hold the chemical wastes to avoid leakage or spillage during
storage, handling and transport.

O Chemical waste containers should be suitably labelled to notify and warn the personnel who are
handling the wastes to avoid accidents.

O  Storage area should be selected at a safe location on site and adequate space should be allocated

to the storage area.

Avoid disorder and storage of unnecessary materials in working areas.

Prevent obstructions and tripping hazards.

Lock all dangerous goods and chemical stores.

goo

STORAGE PRECAUTIONS
O Use solid and impermeable enclosure walls or storage shelves.

O Reduce the danger of falling of stacked containers.
O Provide tightly closed lips to avoid leakage of chemical wastes to further reduce the danger of
container falling.
Issue: March 2004 ) 4-7 ETS-Testconsult Ltd
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Store compatible chemical wastes in the same storage area.

Inspect the storage area to detect if any leaking or defective containers on a regular basis.

Check the conditions of the storage containers regularly.

Identify and provide suitable notices in storage area.

Store large and heavy containers on the floor as far as possible or avoid storage of these
containers higher than 2 feet from the floor.

Keep chemical waste containers below eye level.

Provide adequate space for handling of the containers.

Maintain a log of chemical wastes.

Separate incompatible chemicals from each other.

oo0o0o0D
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TRANSFER AND TRANSPORT PRECAUTIONS

O Consider the size of the container to avoid overfilling.

Q Use pumps to transfer chemical wastes instead of simple pouring.

@ Provide containment structure to hold the chemical wastes when leakage or spillage of chemical
waste occurs.

0 Use suitable carriers to transfer the chemical waste containers from one location to another.

Q Employ licensed waste collectors to be responsible for chemical waste transport.

2. Responses Action

Workers should be aware of emergency telephone numbers and locations of spill kits. The response actions to an
accident would include the following steps:

O Keep untrained personnel away from the spillage area or evacuate all personnel and call the
emergency service if the spills are highly toxic and volatile.

Q Allow only trained persons who have equipped with protective clothing and equipment to enter
the spillage area for clean up.

QO Transfer the spills back into containers using suitable equipment wherever practicable.

O Use suitable absorbing materials to clean up the spills and dispose the absorbing materials as
chemical wastes.

O Use suitable solvent to clean the spillage area after removing the spills.

O Inform Environmental Protection Department, Fire Services Department and Police in the case
where the spillage of chemicals would cause serious contamination of an area or risk of pollution.
Inform Water Services Department in the case where the spillage of chemicals would cause
contamination of the water gathering ground.

Q Prepare necessary protective devices, safety equipment, containers and clean up materials for
emergency use.

Q Train staff to handle the spillage of chemicals.

Q Evaluate the potential hazard of the chemical wastes.

3. Spill Clean Up and Disposal

Q Control the leakage of the chemical wastes and absorb the spills using suitable absorbing
materials

Q Use acidic or alkaline solution for neutralisation wherever appropriate

Q Take special precautions for flammable wastes and wastes in powder form

@ Keep and label the clean up wastes

Q Clean the spillage area and equipment used in the response actions

Q Dispose the clean up wastes as chemical wastes

O Safety equipment and personal protective equipment for handling of chemical wastes would be

similar to that for handling of chemicals.
The equipment includes:
Fire extinguishers
Brush, dustpan, mop and bucket
Dry sand tissue and toweling
Containers including plaster bags, drums, etc
Absorbing materials
Pumps

{0 I
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QO Sampling devices

Personal protective equipment:

Safety helmet and goggles

Gloves which can resist chemical reaction
Protective boot and clothing

Respirators and gas masks

First-aid kits

Face visor

(I oy Ay o Ay ey

Groundwater Monitoring

4.516 To have an early detection of groundwater contamination during operation of the sewage
treatment plant, it is proposed to monitor the groundwater quality on monthly basis. Water
samples will be taken from the installed borehores inside the Ngong Ping Sewage Treatment
Plant and the Effluent Export Pipeline (Location of boreholes shown on Drawing No.:
23400/T/140-143). The frequency of monitoring will be reviewed after a period of time and
may beincreased or decreased if necessary.

4.5.17 The following parameters of groundwater quality will be analysed:

»  Biochemical Oxygen Demand (BODs)
»  Ammonia nitrogen (NH;"-N)

= Nitrate + Nitrite Nitrogen

» E-coli

= PH

= Turbidity

=  Total phosphates

= Oil & Grease

»  Synthetic Detergents

4518 DSD will take up the groundwater quality monitoring work for both the Ngong Ping Sewage
Treatment Plant and the Effluent Export Pipeline. All results should be made available to
WSD and EPD upon completion of analysis.

Prevention of Contamination of the water gathering ground

4.5.19 For prevention of contamination of the water gathering ground, mitigation measures shall be
implemented during the construction phase

4.5.20 The mitigation measures to prevent the contamination of the water gathering ground are as
below:

» The provision of leakage containment system for the section of pipeline in the close
proximity of the reservoir;

» No earth, building materials, soil and other materials should be allowed to be stockpiled on
site within the water gathering ground.

» All surplus spoil should be removed from the water gathering ground as soon as
practicable.

» All mud and debris should be removed from any waterworks access roads and associated
drainage systems within the water gathering ground.
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In areas outside the water gathering ground where a large amount of exposed soils exist,
earth bunds or sand bags should be provided.

Exposed stockpiles should be covered with tarpaulin or impervious sheets at all time. The -
stockpiles of materials should be placed in the locations away from any stream courses so
as to avoid releasing materials into the water bodies.

Final surfaces of earthworks should be compacted and protected by permanent work. Haul
roads should be paved with concrete and the temporary access roads are protected using
crushed stone or gravel, wherever practicable.

Wheel washing facilities should be provided at all site exits to ensure that earth, mud and
debris would not be carried out of the works areas by vehicles.

To avoid introducing additional pollution loads into the nearby waters, it is recommended
to provide chemical toilets in the works areas. Provision of temporary toilet facilities
within the water gathering ground is subject to the approval of the Director of Water
Supplies. All waste should be cleared away daily and disposed outside the water gathering
ground. The toilet facilities should not be less than 30 m from any watercourse.

All canteens/kitchens should be located outside the water gathering ground. Wastewater
generated from kitchens, if any, should be collected in a temporary storage tank. A
licensed waste collector should be deployed to clean the chemical toilets and temporary
storage tank on a regular basis. The collected sewage and wastewater could then be
transported to the sewage treatment plants for disposal.

Notiges should be posted at conspicuous locations to remind the workers not to discharge
any sewage or wastewater into the nearby environment during the construction phase of the
project.

Any service shop and minor maintenance facilities should be located outside the water
gathering ground and should be on hard standings within a bunded area, and sumps and oil
interceptors should be provided. Maintenance of vehicles and equipment involving
activities with potential for leakage and spillage should only be undertaken with the areas
appropriately equipped to control these discharges. Any soil contaminated with
chemicals/oils shall be removed from site and the void created shall be filled with suitable
materials. Washing the chemicals away is not acceptable as they will contaminate the water
gathering ground.

Storage of oils/chemicals/waste within the water gathering ground should be limited to
absolute minimum volume and are to be removed from sites at the earliest opportunity. No
storage and discharge of flammable or toxic solvents, petroleum oil or tar and other toxic
substances should be allowed within the water gathering ground. Any construction plant
which causes pollution to catchwater or water gathering ground due to leakage of oil or
fuel should be removed off site immediately. Any soil contaminated with fuel leaked from
the plant should be removed off site and the voids arising from removal of contaminated
soil should be replaced by suitable material to the approval of the Director of Water
Supplies. Any chemicals to be used including disinfectants and deodorants within the
water gathering ground should be subject to the approval of the Director of Water Supplies.

It is required to register as a chemical waste producer if chemical wastes would be
produced from the construction activities. The Waste Disposal Ordinance (Cap 354) and
its subsidiary regulations in particular the Waste Disposal (Chemical Waste) (General)
Regulation should be observed and complied with for control of chemical wastes.

Disposal of chemical wastes should be carried out in compliance with the Waste Disposal
Ordinance. The Code of Practice on the Packaging, Labelling and Storage of Chemical
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4.6

4.6.1

4.6.2

4.6.3

4.6.4

46.5

Wastes published under the Waste Disposal Ordinance details the requirements to deal with
chemical wastes. General requirements are given as follows:

» Suitable containers should be used to hold the chemical wastes to avoid leakage or
spillage during storage, handling and transport. Chemical waste containers should be
suitably labelled to notify and warn the personnel who are handling the wastes to avoid
accidents.

»  Storage area should be selected at a safe location on site and adequate space should be
allocated to the storage area.

*» A detailed emergency plan and clean up procedures should be developed and approved by
EPD/WSD before commencement of construction work to deal with accidental spillage of
chemicals.

Construction Site Audits

Implementation of regular site audits is to ensure that the recommended mitigation measures
are to be properly undertaken during construction phase of the project. It can also provide an
effective control of any malpractices and therefore achieve continual improvement of
environmental performance on site.

The ET is responsible for carrying out the regular site audits. Site audits would include site
inspections, compliance and conformance audits and environmental complaints.

Site Inspections

A programme for site inspections should be established defining the frequency, procedures
and actions to be undertaken during the carrying out of site inspections. Site inspections
should be based on the mitigation measures for water pollution control recommended in the
EIA report. In the event that the recommended mitigation measures are not fully or properly
implemented, deficiency should be recorded and reported to the site management. Suitable
actions are to be carried out to:

e Investigate the problems and the causes;

o Issue action notes to the Contractor which is responsible for the works;

o Implement remedial and corrective actions immediately;

e Re-inspect the site conditions upon completion of the remedial and corrective actions; and
» Record the event and discuss with the Contractor for preventive actions.

The ET should liaise closely with the Contractor to obtain information on the adopted working
methods. Submission of method statements for the construction activities by the Contractor
could help the ET to accurately address the potential water quality impacts that may arise.
Alternative working methods could be suggested to the Contractor in order to avoid adverse
water quality impacts.

Compliance and Conformance Audits

Monitoring of effluent quality is required during the construction phase of the project. The
monitoring should be carried out at the pre-determined discharge point. Compliance audits
are to be undertaken to ensure that a valid discharge licence has been issued by EPD prior to
the discharge of effluent from the project site. In addition, the monitoring frequency and
parameters specified in the discharge licence should be fully considered during the
monitoring. The audit results reflect whether the effluent quality is in compliance with the
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discharge licence requirements. In case of non-compliance, suitable actions should be
undertaken to:

» Notify the site management for the non-compliance;

» Identify the sources of pollution;

e Check the implementation status of the recommended mitigation measures;
» Investigate the operating conditions of the on-site treatment systems;

+ Implement corrective and remedial actions to improve the effluent quality;

o Increase monitoring frequency until the effluent quality is in compliance with the
discharge licence requirements; and

¢ Record the non-compliance and propose preventive measures.

4.6.6 Conformance audits are to ensure that the works carried out by the Contractor meet the
statutory regulations and water pollution control requirements specified in the contractual
documents. The Contractor should be responsible for design and implementation of the
recommended mitigation measures. The ET should:

e Check the contractual documents which define the roles of the Contractor in water
pollution control;

» Recommend necessary improvement works to the mitigation measures designed and
undertaken by the Contractor;

. EQaluate the effectiveness of mitigation measures performed by the Contractor;
« Carry out ad hoc inspections of the Contractor’s performance on water pollution control;
e Report to the site management for any non-conformance works; and
s Initiate actions to remedy any non-conformance works.
4.6.7 Good housekeeping on site is essential to the protection of water poltution. It is recommended
to conduct audits to ensure that all the recommended elements are fully incorporated in the

management system. It is recommended that pre-set checklists could be used to check the
overall performance.

Environmental Complaints

4.6.8 A complaint hotline may be provided to the public for reporting of any unsatisfactory
environmental conditions that could be created by the project. Procedures for complaint
investigation should be developed in advance of commencement of the construction works.
When a complaint on water pollution is received, the ET should:

e Record the date and time of receipt, and name and contact telephone number of the
complainant;

» Report the complaint to the site management and initiate the investigation according to the
information provided by the complainant;

« Discuss with the Contractor to verify the complaint and to identify the possible sources of
pollution;

e Check the effectiveness and adequacy of relevant mitigation measures if the complaint is .
valid;
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« Implement necessary corrective and remedial actions;

» Monitor the situation and take necessary follow-up action; and

» Inform the complainant the investigation results and actions taken for remedial works.

Continual Improvement

4.6.9 Implementation of mitigation measures safeguards the aquatic environments in the vicinity of
the project site and is one of the important components for improvement of water pollution
control. This component needs to be integrated with other components to form an integral
system for achieving water pollution control. These include:

e commitment to control water pollution;
¢ good planning;

» staff training;

* checking and corrective actions; and

» - management review.

4.6.10 The integral system should be implemented in a systematic manner. Continual improvement
of water pollution control would be achieved through the implementation of the integral

system.
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R 5. LANDSCAPE AND VISUAL

5.1.1 The EIA has recommended that environmental monitoring of landscape and visual resources
. be undertaken during the design, construction and operational phases of the project. The
design, implementation and maintenance of landscape mitigation measures is a key aspect of
this and should be checked to ensure that they are fully realised and that potential conflicts
between the proposed landscape measures and any other project works and operational
requirements are resolved at the earliest possible date and without compromise to the intention
of the mitigation measures. In addition, implementation of the mitigation measures
recommended by the EIA will be monitored through the site audit programme.

Mitigation Measures

5.1.2 LLandscape and Visual Assessment of the EIA recommends a series of mitigation measures to
ameliorate the landscape and visual impacts of the project. There will be no off-site
mitigation measures during the construction stage for the Ngong Ping STW site. "These
measures include the following:

» minimising the extent of the works;

e protection and retention of existing woodland trees;

« sensitive design of site hoarding;

e advance planting and visual screening;

« grassing and woodland planting of soil slopes and disturbed areas; and

o sensitive design of the superstructures, the selection of building material shall be

considered earlier at the design stage.

5.1.3 The measures for both the construction and operation stage as recommended in the EIA are
summarised in Tables 5.1 and 5.2 below:

Table 5.1 Proposed Construction Stage Mitigation Measures

No. - .| Mitigation' Measure =\~ G B
CM 1 Retention and protection of existing woodland trees to include minimisation the
extent excavation for temporary and permanent works and necessary physical
measures to prevent access into areas outside the limit of works. Regular checks
should be carried out to ensure that the work site boundaries are not exceeded,
hoarding is properly maintained and that no damage is being caused to the these
areas.

- CM2 Decorative hoarding along publicly assessable boundaries of the site

CM3 Topsoil stripped and stored for re-use in the construction of the soft landscape
works

» . CM 4 Grass Hydroseeding of slopes as soon as they are complete

CM S Control of night-time lighting
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5.1.4

5.1.5

5.1.7

Table 5.2 Proposed Operation Stage Mitigation Measures

OM 1 Glass hydroseedmg and planting of native shrub and trees to pr 0v1de green
backdrop to the development, and to blend the slope into the surrounding natural
slopes, and to compensate for grass and shrubs and trees lost during construction
OM 2 Grass hydroseeding (with groundcover) on top of the underground structures within
STW site

OM 3 Grass hydroseeding and tree and shrub planting to screen elevated structures along
the souutheastern boundary of STW site, to provide visual interest, and to provide
shade and shelter.

OM 4 Sensitive architectural and chromatic treatment of the elevated structures

OM 5_ | Night Lighting should be designed to minimise glare to all receivers

Design Phase Audit

The landscape measures proposed to mitigate the landscape and visual impacts of the scheme
should be embodied into the detailed landscape design drawings, specifications and contract
documents. Designs should be checked to ensure that the measures have been fully
incorporated and that potential conflicts with civil engineering, geo-technical, structural,
underground utility and operational requirements have been resolved prior to construction.

Monitoring of design works against the recommendations of the landscape and visual impact
assessments within the EIA should be undertaken as and when the designs are produced to
ensure that they fulfil the intentions of the mitigation measures.

The landscape auditor shall review the designs as and when they are prepared and liaise with
the landscape architect and design engineer to ensure all measures have been incorporated in
the design in a format that can be specified to the Contractor for implementation. In the event
of non-conformity, the Event/Action plan as detailed in Table 5.3 below should be followed.

Table 5.3 Event/ Action Plan for Design Phase

Non Conformity (with Identify Source Discuss remedial actions
Design Standards and ®*  Inform PE with Landscape Auditor
Specification) ® Discuss remedial actions with Ensure remedial designs are
PE fully incorporated

Verify remedial actions when
complete.

Baseline Monitoring

Baseline monitoring for the landscape and visual resources will comprise a vegetation survey
of the entire selected route undertaken on an ‘area’ basis. Representative vegetation types will
be identified along with typical species composition. An assessment of landscape character
will be made against which future change can be monitored. The landscape resources and
elements of particular concern are to be noted.
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Construction and Operational Phase Audit

5.1.8 A specialist Landscape Sub-Contractor should be employed by the Contractor for the
implementation of landscape construction works and subsequent maintenance operations
during the 12-month establishment period. The planting will be conducted during the
construction contract with the establishment works being undertaken within the first
operational year of the project.

5.1.9 All measures undertaken by both the Contractor and the specialist Landscape Sub-Contractor
during the construction phase and first year of the operational phase shall be audited by the
ER on a regular basis to ensure compliance with the intended aims of the measures. Site
inspections should be undertaken at least once every two weeks throughout the construction
period and once every two months during the operational phase. The broad scope of the audit
is detailed below but should also be undertaken with reference to the more specific checklist
provided in Table 5.4.

o the extent of the agreed works areas should be regularly checked during the construction
phase. Any trespass by the Contractor outside the limit of the works, including any
damage to existing trees and woodland shall be noted;

e the progress of the engineering works should be regularly reviewed on site to identify the
earliest practical opportunities for the landscape works to be undertaken;

e all existing trees and vegetation within the study area which are not directly affected by
the works are retained and protected;

» the methods of protecting existing vegetation proposed by the Contractor are acceptable
and enforced;

» all landscaping works are carried out in accordance with the specifications;

e the planting of new trees, shrubs, groundcover, climbers, ferns, grasses and other plans,
together with the replanting of any transplanted trees are carried out properly and within
the right season;

e all necessary horticultural operations and replacement planting are undertaken throughout
the Establishment Period to ensure the healthy establishment and growth of both
transplanted trees and all newly established plants.

Table 5.4 Construction/Operational Phase Audit Checklist

~ Area of Works

Transplanting of trees identification and demarcation of trees / vegetation to be transplanted,
monitoring of extent of pruning / lifting works to minimise damage, timing
of operations, implementation of all stages of preparatory and translocation
works, and maintenance of transplanted vegetation, etc.

Clearance of existing vegetation | identification and demarcation of trees / vegetation to be cleared. checking
of extent of works to minimise damage, monitoring of adjacent areas against
possible incursion, physical damage, fire, pollution, surface erosion, etc.

Decorative treatment of site implementation and maintenance, to ensure compliance with agreed designs.
hoarding

Protection of all trees and identification and demarcation of trees / vegetation to be retained. erection
woodland blocks to be retained of physical protection (e.g. fencing), monitoring against possible incursion.
physical damage, fire, pollution, surface erosion, etc.
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Advance planting

monitoring of implementation and maintenance of planting, and against
possible incursion, physical damage, fire, pollution. surface erosion, etc.

Plant supply

works.

monitoring of operations relating to the supply of specialist plant material
(including the collecting, germination and growth of plants from seed) to
ensure that plants will be available in time to be used within the construction

Soiling, planting, elc.

surface erosion, etc.

monitoring of implementation and maintenance of soiling and planting
works and against possible incursion, physical damage, fire, pollution,

engineering works.

Architectural treatment of
building structures and other

implementation and maintenance of mitigation measures. to ensure
compliance with agreed designs.

Establishment Works

Establishment Period

monitoring of implementation of maintenance operations during

5.1.10

Event /Action plan provided on Table 5.5.

Table 5.5

In the event of non-compliance the responsibilities of the relevant parties is detailed in the

Event / Action Plan for Construction/Operational Phase

S Action Level -

Contractor

ldentify Source

Amend working methods

monitoring

Non-conformity on | .
one occasion 2. Notify Contractor 2. Rectify damage and undertake any
3. Discuss remedial actions with the necessary replacement
Contractor
4. Ensure remedial measures are properly
implemented
Repeated Non- 1. Identify Source 1. Amend working methods
conformity 2. Notify the Contractor 2. Rectify damage and undertake any
3. Increase monitoring frequency necessary replacement
4. Discuss remedial actions with the
Contractor
5. Ensure remedial measures are properly
implemented
6. If exceedance stops, cease additional
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6. WASTE MANAGEMENT

6.1.1 Implementation of the mitigation measures recommended by the EIA (as attached in
Appendix A of this Manual) should be monitored through the site audit programme as
described in Section 9 of this Manual.

6.1.2 A Waste Management Plan (WMP) should be developed to describe in details the followings:

*  The arrangements for avoidance, reuse, recovery and recycling, collection, treatment and
disposal of different categories of waste to be generated from the construction activities;

* The recommended mitigation measures on waste management under the description of
WMP;

»  The disposal location(s) of all surplus excavated spoil and other waste; and

= The trip-ticket system.etc.

All measures recommended in the WMP should be fully and properly implemented. Types
and quantities of all wastes, spoil, excavated materials, etc., arising from the Project during
construction and their management and disposal arrangements including the disposal locations
should be reported in the monthly report.:,
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7. ECOLOGY

7.1.1 Implementation of the mitigation measures recommended by the EIA (as attached in
Appendix A of this Manual) should be monitored through the site audit programme as
described in Section 9 of this Manual.
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— 8. CULTURAL HERITAGE
8.1.1 Implementation of the mitigation measures recommended by the EIA (as attached in

~ Appendix A of this Manual) should be monitored through the site audit programme as

described in Section 9 of this Manual.

-
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9.1

9.1.1

9.1.2

9.1.3

9.1.4

9.1.5

SITE ENVIRONMENTAL AUDIT

Site Surveillance

Site surveillance provides a direct means to assess the project’s environmental protection and
pollution control measures are in compliance with the contract specifications. It should be
undertaken regularly and routinely by the ET to inspect the construction activities of the
Ngong Ping STW and Sewerage project in order to ensure that appropriate environmental
protection and pollution control mitigation measures are properly implemented in accordance
with EIA recommendations. With well-defined pollution control and impact mitigation
specifications and a well-established efficient and remedial action reporting system, site
inspection is an effective “tool” to ensure acceptable environmental performance on the site.

The ET Leader is responsible for formulation of the environmental site inspection, deficiency
and remedial action reporting system, and for carrying out the site inspection works. He/she
should in consultation with the IEC, prepare a procedure for the site inspection, deficiency and
remedial action reporting requirements; and submit to the Contractor for agreement and to the
ER for approval, within 21 days of the commencement of the contract.

Regular site inspections should be carried out at least once per week for all work areas during
both construction and operational phases of Ngong Ping STW and Sewerage project. The
inspections should cover the environmental situation, pollution control and mitigation
measures within the site. They should also review the environmental situation outside the site
area which is likely to be affected, directly or indirectly, by the site activities. The ET Leader
should make reference to the following information in conducting the inspection:

e the EIA recommendations and requirements on environmental protection and pollution
control mitigation measures;

» works progress, progranune, site/aerial photos and site plans;

e« individual works methodology proposals (which should include proposals on associated
pollution control measures);

« the contract specifications on environmental protection and pollution prevention control;
« the relevant environmental protection and pollution control laws, ProPECC Notes; and

= previous site inspection results.

The Contractor should update the ET Leader with all relevant information of the contract for
him/her to carry out the site inspections. The inspection report results and its
recommendations for any necessary improvements in the project’s environmental performance
should be submitted, in a site inspection proforma, to the IEC and the Contractor within 24
hours, for reference and the taking of immediate remedial action. The Contractor should
follow the procedures and time-frame as stipulated in the environmental site inspection,
deficiency and remedial action reporting system which is formulated by the ET Leader to
report on any remedial measures subsequent to the site inspections.

Ad hoc site inspections should also be carried out by the ET and/or IEC if major unacceptable
or unforeseen environmental problems are identified. Inspections may also be required
subsequent to receipt of an environmental complaint, or as part of the investigation work, as
specified in the Action Plan for environmental monitoring and audit.

Issue: March 2004 9-1 ETS-Testconsult Ltd

LA

_J

L

. ]

3




FEEDHDARBERMBRLA
ETS-TESTCONSULT LIMITED

Contract No.: DC/2003/01 Ngong Ping Sewage Trea tment Plant, Environmental Monitoring and Audit Manual Rev.
Truck Sewers and Effluent Export Pipeline

9.2 Compliance with Legal and Contractual Requirements

9.2.1 There are contractual environmental protection and pollution control requirements as well as
environmental protection and pollution prevent and control laws in Hong Kong that the
construction and operation of Ngong Ping STW and Sewerage project should comply with.

9.2.2 In order that the works are in compliance with the contractual requirements, all the works
method statements submitted by the Contractor to the ER for approval should be sent to the
ET Leader for vetting to see whether sufficient environmental protection and pollution control
measures have been included.

9.2.3 The ET Leader should also review the progress and programme of the works to check that
relevant environmental laws have not been violated, and that any foreseeable potential for
violating the laws can be prevented.

9.2.4 The Contractor should regularly copy relevant documents to the ET Leader so that the
checking of the project’s environmental performance could be carried out effectively. The
documents to be submitted by the Contractor should at least include the updated Work
Progress Reports, the Works Programme, application for any necessary licence/permits under
relevant environmental protection laws, and all the valid licence/permits received to date. The
site diary should also be available for the ET Leader's inspection upon his/her request.

9.2.5 After reviewing the document, the ET Leader should advise the Contractor of any non-
compliance with the project contractual and legislative requirements on environmental
protection and pollutlon control for them to take follow-up and appropriate remedial actions.
If the ET Leader's review concludes that the current status on licence/permit application and
any planned environmental pxotectlon and pollution control works may not cope with the
works programme, or may result in potential violation of environmental protection and
pollution control requirements, the ET leader should also advise the Contractor and the ER
accordingly. The review should be copied to IEC for any follow-up action.

9.2.6 Upon receipt of the advice, the Contractor should undertake immediate action to remedy the
situation. The ER should follow up to ensure that appropriate action has been taken by the
Contractor in order that the project’s environmental protection and pollution control
requirements are fulfilled.

9.3 Environmental Complaints

9.3.1 Complaints should be referred to the ET Leader for carrying out complaint investigation
procedures. The ET Leader should undertake the following procedures upon receipt of the
complaints:

a. log complaint and date of receipt onto the complaint database and inform the. IEC
immediately;

b. investigate the complaint to determine its validity, and to assess whether the source of the
problem is due to works activities;

c. if a complaint is valid and due to project works, identify mitigation measures and in
consultation with the IEC;

d. if mitigation measures are required, advise the Contractor accordingly;

o

review the Contractor's implementation of the 1dent1ﬁed and required mitigation
measures, and the current situation;
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if the complaint is transferred from EPD, submit interim report to EPD on status of the
complaint investigation and follow-up action within the time frame assigned by EPD;

‘undertake additional monitoring and audit to verify the complaint if necessary, and ensure

that any valid reason for complaint does not recur through proposed amendments to work
methods, procedures, machines and/or equipment, etc.;

report the investigation results and the subsequent actions to the complainant (if the
source of complaint is identified through EPD, the results should be reported within the
time frame assigned by EPD); and

log a record of the complaint, investigation, the subsequent actions and the results in the
monthly EM&A reports.

9.3.2 During the complaint investigation work, the Contractor and the ER should cooperate with the

ET

Leader in providing all the necessary information and assistance for completion of the

investigation. If mitigation measures (in consultation with the IEC) are required following the
investigation, the Contractor should promptly carry out the measures. The ER should ensure
that the measures have been carried out by the Contractor.

9.3.3 A flow chart of the complaint response procedures is shown in Figure 9.1.
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satisfied? I log

| !

Reply to complainant

» Figure 9.1 Complaint Response Procedure i
Record complaint details in
] monthly EM&A report
—
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10.

10.1

10.1.1

10.1.2

10.1.3

10.1.4

10.2

10.2.1

10.2.2

REPORTING
General

The use of an electronic communication and data recording system for the EM&A programme
would facilitate the rapid and effective communication of the site environmental status, as
well as serving as a management tool for the Contractors. Reporting of monitoring data for the
Project through a dedicated internet website is recommended. This can achieve real-time
monitoring and notify the Engineer any exceedance of the pre-set environmental quality so as
to trigger immediate remedial actions, thus increasing the efficiency in resolving the
environmental problems. The system will also track the actions undertaken by relevant
parties. The system could also function as a database for the entry of all recorded monitoring
and audit information. ’

In addition, the system could:

e automatically issues Notifications of Exceedances and track their completion;
» instigate Event and Action Plans and track their completion;

e store details of complaints;

e store details of licenses, permits and notify forthcoming expiry dates;

» store construction / operation activity details and other relevant site information and link
these to the EM&A Implementation Schedule; and

e allow retrieval of electronic versions of the EM&A Manual and other documents.

The following reporting requirements based upon a paper-documented approach. However,
the same information can be provided in an electronic medium upon agreeing the format with
the ER and EPD. This would enable a transition from a paper/historic and reactive approach
to an electronic/real time proactive approaclh.

For the operational phase marine water quality monitoring, one baseline monitoring report and
four quarterly summary reports for the marine water quality monitoring should be pr epared
with applopnate statistical analyses to show the water quality changes before and after the
commissioning of NPSTW. The last quarterly report shall conclude whether or not the
findings are in line with the EIA predictions and whether the effluent discharge is causing any
adverse impacts on the receiving environs and, if so what respects.

Baseline Monitoring Report

The ET leader should prepare and submit a Baseline Environmental Monitoring Report within
10 working days of completion of the baseline monitoring. Copies of the Baseline
Environmental Monitoring Report should be submitted to each of the four parties: the
Contractor, the IEC, the ER and the EPD. The ET leader should liaise with the relevant
parties on the exact number of copies they want. The format and content of the report and the
representation of baseline monitoring data should be in a format to the satisfaction of EPD.

The baseline monitoring report should include, but not limited to the following:

a. up to half a page executive summary;
b. brief project background information;
c. drawings showing locations of the baseline monitoring stations;
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10.3

10.3.1

10.3.2

10.3.3

d. an updated construction programme with milestones of environmental
protection/mitigation activities annotated;

e. monitoring results (in both hard and diskette copies) together with the following
information:

e monitoring methodology;
¢ name of laboratory and types of equipment used and calibration details;
e parameters monitored;
e monitoring locations (and depth);
* monitoring date, time, frequency and duration;
e QA/QC results and detection limits.
f.  details on influencing factors, including:
e major activities, if any, being carried out on the site during the period;
* weather conditions during the period;
o other factors which might affect the results;

g determination of the Action and Limit Levels (AL Levels) for each monitoring parameter
and statistical analysis of the baseline data; the analysis should conclude if there is any
statistical difference between control and impact stations for the parameters monitored;

h. revisions for mclusion in the EM&A Manual; and

1. comments and conclusions.

EM&A Reports

The results and findings of all EM&A work required in this Manual should be recorded in the
monthly EM&A reports prepared by the ET leader. The EM&A report should be prepared by
ER and endorsed by the IEC and submitted within 10 working days of the end of each
reporting month, with the first report due in the month after construction commences. A
maximum of 4 copies of each monthly EM&A report should be submitted to each of the four
parties: the Contractor, the IEC, the ER and the EPD. The submission of the first monthly
report and subsequent monthly reports should follow the requirement in the Section 5 of the
EP. Before submission of the first EM&A report, the ET leader should liaise with the parties
on the exact number of copies and format of the monthly reports in both hard copy and
electronic medium requirement.

The ET leader should review the number and location of monitoring stations and parameters
to monitor every 6 months or on an as needed basis in order to cater for the changes in
surrounding environment and nature of works in progress.

First Monthly EM&A Report

The first monthly EM&A report should include at least but not be limited to the following:
a. Executive summary in 1-2 pages

o breaches of AL Levels;

e complaint log;

» notifications of any summons and successful prosecutions;

e reporting changes; and
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e future key issues.
Basic project information
» project organisation including key personnel contact names and telephone numbers;

e construction programme with fine tuning of construction activities showing the
interrelationship with environmental protection/mitigation measures for the month;

e management structure; and

» works undertaken during the month.

Environmental status

e works undertaken during the month with illustrations showing location of works; and

» drawing showing the project area, any environmental sensitive receivers and the
locations of the monitoring and control stations.

Summary of EM&A requirements

e all monitoring parameters;

e environmental quality performance limits (Action and Limit levels);

e Event/ Action Plans;

e environmental mitigation measures, as recommended in the Final EIA; and
e environmental requirements in contract documents.

Implementation status

e Advice on the implementation status of environmental protection and pollution
control/mitigation measures, as recommended in the Final EIA, summarised in the
updated implementation schedule.

Monitoring results

e .To provide monitoring results (in both hard and diskette copies) together with the
following information:

« monitoring methodology;

e name of laboratory and types of equipment used and calibration details;

e parameters monitored;

e monitoring locations (and depth);

e monitoring date, time, frequency, and duration;

e weather conditions during the period;

o graphical plots of the monitored parameters in the month annotated against;
¢ the major activities being carried out on site during the period;

o weather conditions that may affect the results and other factors which might affect the
monitoring results; and

e QA/QC results and detection limits.

Report on mnon-compliance, complaints, notifications of summons and successful
prosecutions
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+ record of all non-compliance (exceedances) of the environmental quality performance
limits (Action and Limit Levels);

e record of all complaints received (written or verbal) for each media, including
locations and nature of complaints investigation, liaison and consultation undertaken,
actions and follow-up procedures taken, results and summary;

» record of all notifications of summons and successful prosecutions for breaches of the
current environmental protection/pollution control legislations, including ocations and
nature of the breaches, investigation, follow-up actions taken, results and summary;

e review of the reasons for and the implications of non-compliance, complaints,
summons and prosecutions including review of pollution sources and working
procedures; and

¢ a description of the actions taken in the event of non-compliance and deficiency
reporting and any follow-up procedures related to earlier non-compliance.

h. Others

¢ an account of the future key issues as reviewed from the works programme and work
method statements;

e advice on the solid and liquid waste management status; and

» submission of implementation status proforma, proactive environmental protection
proforma, regulatory compliance proforma, data recovery schedule and complaint log
summarizing the EM&A of the period.

Subsequent EM&A Reports

10.3.4 The subsequent monthly EM&A reports should include the following:
a. Executive summary (1-2 pages)
e Dbreaches of AL levels;
e complaint log;
e notifications of any summons and successful prosecutions;
e reporting changes; and
o future key issues.
b. Environmental status

e construction / operation programme with fine tuning of construction / operation
activities showing the interrelationship with environmental protection/mitigation
measures for the month;

e works undertaken during the month with illustrations including key personnel contact
names and telephone numbers; and

e drawing showing the project area, any environmental sensitive receivers and the:
locations of the monitoring and control stations.

c. Implementation status

¢ Advice on the implementation status of environmental protection and pollution
control/mitigation measures, as recommended in the Final EIA, summarised in the
updated implementation schedule.
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Advice on the status of submissions as required in the EP.

Monitoring results

To provide monitoring results (in both hard and diskette copies) together with the
following information:

monitoring methodology;

name of laboratory and types of equipment used and calibration details
parameters monitored,;

monitoring locations (and depth);

monitoring date, time, frequency, and duration;

weather conditions during the period;

graphical plots of the monitored parameters in the month annotated agkainst;
the major activities being carried out on site during the period;

weather conditions that may affect the results and other factors which might affect the
monitoring results; and

QA/QC results and detection limits.

Report of non-compliance, complaints, notifications of summons and successful
prosecutions

L]

record of all non-compliance (exceedances) of the environmental quality performance
limits (Action and Limit Levels);

"record of all complaints received (written or verbal) for each media, including

locations and nature of complaints investigation, liaison and consultation undertaken,
actions and follow-up procedures taken, results and summary;

record of all notifications of summons and successful prosecutions for breaches of the
current environmental protection/pollution control legislations, including locations
and nature of breaches, investigation, follow-up actions taken, results and summary;

review of the reasons for and the implications of non-compliance, complaints,
summons and prosecutions including review of pollution sources and working
procedures; and

a description of the actions taken in the event of non-compliance and deficiency
reporting and any follow-up procedures related to earlier non-compliance.

Others

an account of the future key issues as reviewed from the works programme and work
method statements; and

.advice on the solid and liquid waste management status, including types and

quantities of all wastes, spoil, excavated materials, etc., arising from the Project
during construction and their management and disposal arrangements including the
disposal locations.

Appendix

AL levels
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¢ graphical plots of trends of monitored parameters at key stations over the past four
reporting periods for representative monitoring stations annotated against the
following:

1. major activities being carried out on site during the period;
ii. weather conditions during the period; and

‘iti. any other factors which might affect the monitoring results
¢ monitoring schedule for the present and next reporting period

» cumulative statistics on complaints, notifications of summons and successful
prosecutions

¢ outstanding issues and deficiencies
Quarterly EM&A Summary Reports

10.3.5 The quarterly EM&A summary report which should generally be around 5 pages (including
about 3 of text and tables and 2 of figures) should contain at least the following. listed
information. Apart from these, the first quarterly summary report should also confirm that the
monitoring work is proving effective and that it is generating data with the necessary
statistical power to categorically identify or confirm the absence of impact attributable to the
works:

a. up to half a page executive summary;

b. basic project information including a synopsis of the project organisation, programme,
contacts of key management, and a synopsis of work undertaken during the quarter;

c. a brief summary of EM&A requirements including:
- ‘monitoring parameters;
- environmental quality performance limits (Action and Limit levels); and

- environmental mitigation measures, as recommended in the Final EIA;

d. advice on the implementation status of envirommental protection and pollution
control/mitigation measures, as recommended in the Final EIA, summarised in the
updated implementation schedule;

e. drawings showing the project area, any environmental sensitive receivers and the
locations of the monitoring and control stations;

f.  graphical plots of the trends of monitored parameters over the past 4 months (the last
month of the previous quarter and the present quarter) for representative monitoring
stations annotated against;

- the major activities being carried out on site during the period;

- weather conditions during the period; and

- any other factors which might affect the monitoring results;

advice on the solid and liquid waste management status;

a2
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h.

k.

m.

a summary of non-compliance (exceedances) of the environmental quality performance
limits (Action and Limit levels);

a brief review of the reasons for and the implications of non-compliance including review
of pollution sources and working procedures;

a summary description of the actions taken in the event of non-compliance and any
follow-up procedures related to earlier non-compliance;

a summary record of all complaints received (written or verbal) for each media, liaison
and consultation undertaken, actions and follow-up procedures taken;

comments (e.g. effectiveness and efficiency of the mitigation measures),
recommendations (e.g. any improvement in the EM&A programme) and conclusions for
the quarter; and

proponents’ contacts and any hotline telephone number for the public to make enquiries.

Final EM&A Summary Report

10.3.6 The termination of EM&A programme should be determined on the following basis:

a.

completion of construction and operation activities and insignificant environmental
impacts of the remaining outstanding activities;

b. trends analysis to demonstrate the narrow down of monitoring exceedances due to
construction activities and the return of ambient environmental conditions in comparison
with baseline data; and

¢. no environmental complaint and prosecution involved.

10.3.7 The proposed termination may be required to consult related local community such as District

Board and the proposal should be endorsed by the IEC, ER and the project proponent prior to
Final approval from the Director of Environmental Protection.

10.3.8 The Final EM&A summary report should include, inter alia, the following:

a.

d.

an executive summary;

basic project information including a synopsis of the project organisation, programime,
contacts of key management, and a synopsis of work undertaken during the entire
construction period;

a brief summary of EM&A requirements including:

e monitoring parameters;

e envirommental quality performance limits (Action and Limit levels); and
e environmental mitigation measures, as recommended in the Final EIA;

advice on the implementation status of envirommental protection and pollution
control/mitigation measures, as recommended in the Final EIA, summarised in the
updated implementation status proforma;

drawings showing the project area, any envirommental sensitive receivers and the
locations of the monitoring and control stations;

graphical plots of the trends of monitored parameters over the construction and operation
period for representative monitoring stations annotated against;

» the major activities being carried out on site during the period;

* weather conditions during the period; and
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* any other factors which might affect the monitoring results;
¢ the return of ambient environmental conditions in comparison with baseline data;

g. compare and contrast the EM&A data with the Final EIA predictions and amnotate with
explanation for any discrepancies;

h. provide clear-cut decisions on the envirommental acceptability of the project with
reference to the specific impact hypothesis;

1. advice on the solid and liquid waste management status;

j. a summary of non-compliance (exceedances) of the environmental quality performance
limits (Action and Limit levels);

k. a brief review of the reasons for and the implications of non-compliance including review
of pollution sources and working procedures;

. a summary description of the actions taken in the event of non-compliance and any
follow-up procedures related to earlier non-compliance;

m. a summary record of all complaints received (written or verbal) for each media, liaison
and consultation undertaken, actions and follow-up procedures taken;

n. review the monitoring methodology adopted and with the benefit of hindsight, comment
on its effectiveness (including cost effectiveness);

0. a summary record of notifications of summons and successful prosecutions for breaches
of the current environmental protection/pollution control legislations, locations and nature
of breaches, investigation, follow-up actions taken and results;

p. review the practicality and effectiveness of the Final EIA process and EM&A programme
(e.g. effectiveness and efficiency of mitigation measures), recommend any improvement
in the EM&A programme; and

g- a conclusion to state the return of ambient and/or the predicted scenario as per Final EIA

findings.
10.4 Documentation
10.4.1 All documentation is required to be filed in a traceable and systematically manner. Site

document, such as, monitoring field records, laboratory analysis records, meeting minutes,
correspondences etc., should be cross-referenced by the ET leader and be ready for inspection
upon request. All EM&A results and findings should be documented in the EM&A reports
prepared by the ET and endorsed by the IEC prior to disseminate to the Contractor, ER and
the DEP.

10.4.2 All documentation to the DEP should be in paper form and/or electronic form (in the format in
agreement with the DEP) upon request. All documents and data should be kept for at least
one year after the completion of the contract. All submissions namely reports, data, and
correspondences, etc., to the DEP should be liable to use freely for the purposes of
communicating envirommental data and the owner of information should claim no copyright.
Any request to treat all or part of a submission in confidence would be respected, but if no
such request is made it would be assumed that the submission is not intended to be
contidential.

10.5 Electronic Reporting of EM&A Information

10.5.1 The electronic reporting of EM&A information should follow Section 6.1 to 6.3 of the EP.
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10.6 Interim Notifications of Environmental Quality Limit Exceedances

10.6.1 With reference.to Event/Action Plans in this Manual, when the environmental quality limits
are exceeded, the ET leader should immediately notify the ER and EPD, as appropriate. The
notification should be followed up with advice to EPD on the results of the investigation,
proposed action and success of the action taken, with any necessary follow-up proposals. A
sample template for the interim notifications is shown in Appendix B.
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APPENDIX A
Implementation
Schedule for
Recommended
Mitigation Measures

Issue: March 2004 ] ETS-Testconsult Ltd



cC &= o o D D 2 3 T Do} 0 Od oo 2
17 }INsu0QjsaL-S13 LY ¥00Z YoIep :enssj
2118 UOIINSLOD € DPISU 95IN00 AUB "2°1) PBOL [NBY UlBW AIOAT o
PeOI S5200Y
) 415 10 2oUENUS SIS € 10] 1dooxa Aiepunog aus ayp Jo uotod
7eU) JO (pSusy a1 oY) Suoje papiaold aq pnoys 143 punold
woy w7 ueyy sssf jou Jo Surpreoy ‘orpqnd ay3 03 9]q1ssadde BaLE
uonensay JAUJO 10 pUe 901AISS 2213 ‘Peol e suto[pe A1epunoq 9IS B a1y
(1sn( uononusuo)) ¢50100pJeY 10 S[BLISJELL SNOUTUN]IQ ‘9J210U0d Y3im pased
fonuo) uonnjjod | (Lo 1dy 03 €0 uef) sals 2q pnoys 1u10d 31X 3y} PuE SI|108) SUILSEAY L) U92MIDq PEOI
,:< ‘00dV ‘OVId| 25e1s uoonisuo)| uondnIsuod ||y 1010813100 |01u02 Isn(] | 2y} JO UO11I3S AU pue ooe[d soyEl Suilsem J]OIYIA SIolm BB Y], e 7S 1'9°€S
quiod
JIX3 3[O12A P2JRUSISAP 10 SqILISOSIP 1943 J8 paptaoid oq pjnoys
1ol 1o1em 2inssaid YS1y e Surpnjour Sani[1oe] SUNLSEM J[OIYaA e
JdUeIIUS pue Alepunoq 1S
‘uonijowap
Jo Aep e unpyim sapis ¢ o pue doy syl Uo paIsy[ays eale
ue w paoe[d 1o Suneays snowraduwi Aq A[2Ius paraA0d 3q p[noys
sajonied jsnp sSpoysip Aeur jey) (aoueles[d IS woy suistie
WSl 1210 pue ysiqqni ‘suqap ‘saxnjonys ‘siefjid ‘ssjod ‘siepjnoq
“U011B)50A ‘SQNIYS ‘S291) SUIPN[OUL) SWIS)I PAYSIOWP [[V o
{Jom d0BLINS
2110 2 UteIUlEW 0) SE 0S uonerado ay) 1ayye Ajdjelpatuiut
pue SuLnp ‘a10joq A[ajeIpaUILUE [Ed1USYD Uolssaiddns
Jsnp © 10 101eMm yiim pakeids aq pjnoys samjonns jusuewsad
10 Arezodwiey 10 stejjid ‘sajod ‘s1op[noq JO [BAOLUDL U} 10§ 10
uone1a3aA 10 ‘Sqniys ‘s221) J0 Surjooldn ot 10] BAIE SUDLIOM BY], e
$31T]oN1)S SUIISIXA JO UONI[OWAP plie 95UeIed[d IS
-pajoadxa jou si j0aford
ol JO SHIOM UOIOMISUOD DY} wWol) S)oedun Isnp JSIIAPE ‘SaInseatlt
[04U0D 1SNP 9AN3YS Jo uonejudtusjdutl 3yl YAy d[qedtjdde aroym
paidope 3q pinoys mo[oq pejsi| seinseawr uoneSniw ayy ‘senoned
Ul CSHHOM  UOBONUSUOD N0 SulALiRD 9[iya SIIMSEIUL LONINPAL
uone[nsoy 1snp jdope 01 paunbai st 101oBAUOD YY) JO JUSSE S YL JAW 3G
(3sn(q uonon1suo))) pInoys uoyvNSaY (ISH UONINIISUOD) [O4JUOD) UOHNIIO] -1 BY) Ul N0
jonuoy) uounjjod| (L0 1dv 01 0 uer) SIS 195 spustuaiinbal [0u0d Jsnp jueAa(al “oafoid sy jo sseyd uondnisuod
A1y ‘0DdYV ‘0OVId| 9881s UoloNIYsu0) | U0RINIISU0D ||V 1010B3U0D) [00uod 1SN{eyl SuLmp pozZIWIUUU SI UOISSIW ISNp Jeyl ansus o) 1opio uj| $'gS] 1°9°¢S
S i . o ) : S3.nSedy] uone3ni 1
S2AppE 0}
; - SIRIU0D) MR 2
oy spaepurys | arp juoudpdwy | - anseawr 2.NSEIJ| PIPUITUI0FY SRR f £
Jo sjusttiaamba ey | T 0y Uy a1 JO U0 BIO] A 30 s2a13220q0 3.011SEIfA] UODESHITAl PAPUAIWONY .+ VWA [P Vid
SOINSEITAl HONEBSHITAl POPUSWUIOddY JO ANPatds uonejuswojdwy v xipuaddy

Z A8y JenuBy Jpny pue BuLIojuC [ejUBLIUCHIAUT

Q3LIWIT LTNSNOOD1S3I1-S13
EvHERBEEREREE

auladig MOUXT JUaNlY3 pue SIemas 3oniL
el Juawy eal ebemss Bulg Buobly 10/£00Z/00 'ON JOBIUCD

Co

B

) L



17 ynsuoyse)-Si3 v »00Z Yolep ‘enss|
(3sn uononnsuo)) ‘oN Suimelq X1 1942 Ul Satuf) 2a.11) Isea] Je Jo Aouanbay Surjdwes st ‘Sunopow
Jonuo)) uonnjjod| (L0 1dy 01 €0 uef) Jo) TV dS.L noy-[ 104 -pouad uoygonnsuod ayi SuLnp sKep xIs A1949 ul
1Y ‘00dV ‘OVId| 2581s uononysuo) | pue |y suogeis( LH/M010enuo)n [01u0d Isn(y| 2ouo 1se3| 1E Jo Aouanbaij e je suoleIs oml Je Suloliuow gS I noi-4| 77 TS -
uonemnsay (#60/NZ/00t €T ‘pajoadxa si 3oedur 3snp 15231y oy apiym Kep 1ad sawy ¢ Ises]
(asn@ uononysuo))|SRI0M UOLINIISI0D ‘ON Sumelq 18 Suop aq os[e piioys Surjdies mnoy-] -sajdwes JSJ1, moy-y7 A[rep
1043000 UoNN|[O4 | JO JUALIADUILULLOD HENINAY UIBIGO 0] SHI0A UONONISUOD Y] JO Sutuoissiuwod oy o3 totd shep
1y ‘0DdV ‘OvId ay) a10yog| pue 1y suoneis| 1H/1010RHUOD Jo1u00 Isn(g AAIINOISUOD ] JSES] JE 10] SUOIIEIS OM] JB SULIOJILOLW ISP dul|ased | 7T TS -
‘JaM 90BJLINS 2J13US S} UiBILIBW O} SE 0S
Jeorwayo uoissaiddns 3snp & 10 191eMm Yim pakelds 10 fsapis ¢ At
pue doj oy uo paiayjays eale ue ut paoe[d ‘Suneays snoiatodwi Aq
KJ21Ua Pa1aA0d 18318 2q pInoys erajew A1snp jo ofidyo0is Auy e
s[eLIsjell A1snp Jo sui[idyo01s
¢sal] yuea pasodxa oy} a1aym 23IS UOTINLASUOD A Jo 1ed Jo
]IS UOIJONIISUOD ALY} UO AJIAIIOR UOIJONIISUOD JSB[ AU} 491J € Sipuo
0 UTYILM I9ZI[IQE)S 90BJINS S]E}INS JOUJO 10 9321010ys ‘usuinilg
‘JAuta “xare] qiim Suifess Jo Sunuejd uonelaSoa ‘SuipaasolpAy
‘Buiny ‘uonjoedwos Aq pajean Apiadoid aq feys yues pasodxy e
£JoM 90BJINS 21U 9y) UIBIUIRLU O) SB
uone[nsey os uonerado sy Ieyje AjojeIpawiiul pue SuLnp ‘010§aq A[a1etpatutul
(3sng uononnsuo))) [eonuayo uoissaiddns Aisnp e 1o Jajem yiim pakesds aq pinoys
fonuo) uonnjjod| (2o idy o1 0 uep) sals uonesado SuIAOW YHES 10 UOIRARIXD ALE JO BOJR SUDMOM YL e
1Y ‘0DdV ‘OVIA| 9581 uononisuo)) | ucionysuod [y 1010B1U0D) Jonuod 1sng BUIAOW UpEd pue uoneAedXd| +'7S| 1'9°€S
9[21YaA 3y woy
3[ea] 10U Op SfeLIaleW AISnp a1y} ey ainsus o) Suiaays snotaradut
uea[o Aq A[2111Us P3ISA0D 9q P[NOYS PBO| AL ‘S[ELISIEW AISnp
JO peoj & SuIALied S 9JIS UOLONIISUOD B SUIABI| S[OIYA B 3IYM, e
{Sjoaym pue
£Apoq s} wolJ S[eLIS)BLL AJSNp AUB SAOLWRI1 0) paysem 2q p|noys
9[01YaA AI2A2 “2)IS UONONIISUOD B SUIABS] 910J9q A[oleIpawiw] e
3IeA 30 550
‘sreuajewt K3snp Jo 1eajo 3day 2q pinoys
11X9 10 9OUBHUD I[OI2A PIJBUSISAP 10 S[QUUISIP B JO WS Ulhim
SI 1B} 2}IS UONONSUOD & 0} A[uo Suipesf peol Aue Jo uoiiod ayl e
Jam 90BLINS peol
3I1US Y} UIBJUIRW O] SE OS [BTWayd uolssatddns 1snp e 10 Isjem
yim pakeids 10 fsfesatewu Asnp Jo 1e9|o jdey pue ‘saje[d [elow
' 10 S2100pIRY ‘S[ELISRW SNOUILMIG ‘91210100 Y paned aq pnoys
(soyaunw o¢ Aue ut  ueyy oySiy jo sjei Suissed a[olyaa & Sulary
. sSaappr oy e R R e R TS R St T |
1§ e w , SUIBIUOY) WIEIN ' , /Y-
3y Juswafdy sansgaw | ayp Juswadir | 2.nsEI}A] PAPUAUINO0IIY | S e 1oy | -
_ ojusiay  |owjouonwaoy| o) oym -3y jo s3a3fqQ " ; S2.nSEI Y] UOPTSHIIA PIPUIWWOIIY vl vid
aufjedlg HOdX3 Juanjy3 pue S1omas onij
Z°A8y Jenuey upny pue Bunojiuopy jejusuuoiAug Jueld Juswy esly abemas Buig BuobN L0/£002/0Q "ON JoBILCD
a3alinit LINSNOJ1S3L-S13
bErvHsRBEHMEREY
b ! t U F " "



—

17 }insu09jsaf-S1d

b

C—

=2 C3

002 Yolep :onssy

0DdV ‘OvId

a8es teuonerad

MILS
Surd SuoSN

13/asd

[013U0D INOPQO

“SUJUOL ¢ AI9AD JNO POLLIRD 9q PINOYS SULIO)ILIOL
yoedwi]  UN  UOLESUNOPOSP PasifEnuad 3 JO jutod -Isneyxs
oy} Je pue SYSY Pa1ds[as 1. ‘Arepunoq 9)is sy je SuLojiuow STH a3

7o uonenunuos e spiaoid pinoys Suiojiuow 1ordiut nopo juenbasqns

ayl uswoinsesw SZH pue Suidwes Imopo yioq Jo ISISUod p[noys
11Un UONESLINOPOSP PISI[ENUSD SY} JO ISNBYXS 3} Je PUE ‘SYSY PajIa[as
ye ‘Alepunoq Syis oYy Je Suuojuowr joedwil INOpo jo Jas Isif oyl

¢S

004V ‘ovId

MLS Suid SuoSN
Jo uonesado
a1 a10jog

MILS
Suid SuoSN

Ld/asd

[013U02 INOPQ

*SUOI)EO0] SULIO}IUOW 3j JO oD
J& SINOY $7 JO UONEBIND € 10} Smoy ¢ KI9AS Pa1dajod 2q pinoys dduwes
unU-G |V "SYSY Peloa[es Je pue Arepunoq a11s i) e judwiaimseault STH
pue Suijdwes 1nOPO j0q JO ISISUOD Yolym SuLIOILOW Sul[aseq NOPO

A

0DdVv ‘ovId

aSe)s jeuoneiadQ

MLS
Suid SuosN

asda

1013000 INOPQ

“JIUN UOIBZLIOPOAP ) JO UMOPYB21q S0 OUBUSJUTBIU
Suunp uonenyis )} 10§ 1o1ed 0} Papiacid 3q PINOYS J1UN UOHBZLIOPOIP
dmyoeq v "s/31 (¢ uet 210w 3 J0U P[NOYS JUN UOHEBSLINOPOAP 3y} JO

PUS 1SNIEYXS dY) J& 2)el UOISSIUD SCH 2y} pue 15199 10 %" 66 2q P[ROYS
11UN UOIESLINOPO3P aYf) JO AOUSIOYFS [BAOWSI STH 243 “ApMIS VI 3y Jo
S3uIpUIy 2y} Uo Paseg ‘JUN UOHESLINOPOIP PISI[BIIUDD B 0} PIje[UaA
pue sainjonys Suipjing £q paulejuod 3q [[1s 9A0qe PILONUILL SINI[IOB]
punois 9A0qE/pUNOISIAPUN ) WIOK SUOLSSIUS INOPO [[V 'SaImonns
PUNOIS SA0QE S PAJONNSUOd aq [[IM M LS oY Jo sjusuodiod 1Yo

*210dSOLLIE SU} 0} INOPO JO UOISSILUD JO.LP SSIWIUIL 0} SINI[10e]
punoiSispun Se pejonysuod 2q [[e P[nOYs duej o5el0)s Aouaglowa
oy pue ‘siousyonp oSpnjs o ‘sioesl yoeq Suruenbas oy
“yI0m jo[ul 9y Ajowreu LS pesodoid oty UMM $30INOS 1NOPO Jofew
Y} [[e TRy} POPUSLILLIOD3] SI 31 ‘[aas] o[qeidadde ue 03 M LS Suld SuoSN
pasodoud ay3 woyy spoedunl Inopo [enusjod ay) ESHIW 0} I9pIO U]

LTS

€9€S
‘T9€S

Q0dv ‘ovia

a5e)s JeuonesadQ

MILS
Suig SuosN

asd

[013U03 InOpO

‘uoneyodsuel; peos woly syoedutt Aifenb e jenusjod 20npas

01 1op10 Ul ‘a[qeonoeid Se JeJ Se ‘PIPUBLLLLODAL SI UO1IEd0[ [esodsIp

a3 03 B3s £q 23pN[s I JO UonEUOdSURI) AU, "SISAIS001 QANISUIS
Aqieau uo joedwit Inopo 2[qissod sy ploae 03 3oL Surpodsues ay)
SUO[e JaUIBIUOD PAISA0D Ul PAI0IS 3q [[Im pue [esodsip 10 a3s [[IJpue]
pareusSisap sy 03 SurHodsuer 210J9q JUSIUOD SPLOS AL %,0¢ Uey) alow
0] 9)ISUO PAISIEMAP 3 []IM M LS 9Y3 WIOdJ PajeIouas 95pn[s aup [V

LTS

AR

uonen3ay

(¥60/NF/00¥ET

e LR Ltpueys .
a0 syuauimbat ey

1 Jueurajdur
o) udyAn

" aanseau
aiy) jo-uoned0]

Cooyoum

$S3IppE 0y -

*SIN220 1oediul 15np 18oyS1Y SY) USYM U ElLSpUN 3q pinoys skep

: m.,?:_mnu_z 10D B3N PAPUAILOIIY

Jod Y13

2°A8Y [enueyy HpnYy pue BULIOjUOK [eIUBWUONAUT

A3 LN LINSNOD1S31-513
ErdeREEMERER

auladiy podx3 juaniys pue SIamas 3oniy,

‘ueld Juewy eail abemss Buiq Buoby L0/£002/0Q ON 10e4uoD

—3 C3




¥73nSu09S9(-S13

rv

»00Z Yosep :anss|

ODN ‘OVvId

(L0 1dv 01 €0 1B )
vmﬁm :ozo:.aw:oU

Sals
UOHONISU0D [

10joehuo0))

[013U0D 3SION

SSHUIUIU O} PI[NPAYIS 2Q PINOYS SINIAHOER ASIOU U] a
*SEIE UOL)ONIISUOD 3U)) JO JYSIS JO dUL] SY) LUOLJ SaInjonns
asall AQ PaULaIdS 2B SIGAIS0AN 2ANISUSS Jeyl yons ‘ajqissod
SI Se I} S ‘PIEOO] 2q PINOYS (SAINONNS JEJLUIS IO pue)
soo1jj0 1S K1erodwa) ‘os]y  ‘[eonoeld Se SISAI02I DALISURS O]
1e] Se sanialloe pue jusudinba Asiou 3jis pinoys 1010eHU0D YL =

:aseyd uonongsod
ap Suunp paydope aq pnoys 201oeLd 911 POOS FULAOL[O) AU [,

2011004 211§ POOLD)

8'8°€S| LSYHS

ODN ‘ovId

(L0 1dv 01 £0 JeIN)
28e}s UOONIISUOD)

salls
UONONIISU0D ||V

10j0R.U0))

1013U0D 3SION

‘sjoeduur asiou Jo [aA3] aY) 2onpal
0} 1op10 Ul SYSN Y} 0} 3s0[0 K124 a1k JeLf) 9IS auf) Jo sied ulep1ao
urgim gAId Sunesedo Jo taquunu oy 1oulsal o sjetidordde aq pinom 1f

SYSN
01 250 Sva.1Y (DMLY Wl Sunw.tadQ sjuv]g Jo Staquinp 2Yj Sulonpay

L'8ES| 9SS

ODN ‘ovId

(L0 1dv 01 €0 18IN)
25e]S uoloNIIsue)D)

sayIs
UONONASUOD [V

1030B1UO0YD

[043U0D 3SION

‘210Ul 10 (V)P (] JO uO1ONpal asiou [e}0} e SUIAIT sIaLLieq)

s[qeitod £q pausaios Ajeyejduiod aq ted ‘s10ssaidiiod pue s10jeLouas se
yons “JIJ JO sadA1 uter) ‘sasn aapisuas Surpunoins sy o yoedutt
as1ou 2y} 20npal 0} JopIo Ul ‘FNJ Suneiado 03 3s0[d pejedo] (/5

£ 3o Aususp [erorpredns winwiur) [eusjew sjeudoldde jo pajonysuod
SU93I0S 10 s1atlieq asiou jjing-asodind apiaoid 03 1030R.U0D

ot 10 s|qissod oq pjnom J| ‘SiaLLIeq U3 AQ Pay00[q S YSN 243 03
1yS1ys Jo aul] ay) Jey) yons )3 JUBIO J[IGOW PUE I0JEABIXI UE SE L[oNS
juowdinba oj1qow Jo 210w Jo Ul G INOQE URpLM pue jueld Aguolels
JO 213l MaJ B ULl PJeo0] 8q Ued Surjooj pjs pue uoiptod

Jaddn pateAsiiued [[ews & Yim WYSIaY Ul G 0] € JO SIaLLIRQ S[qRAOIN

Su21.040g 2S10N 2]quaopy puv Liw.iodwa] Suisy)

v'SyS

OON ‘ovId

(L0 1dv 03 €0 1BN)
owmgm uonodnIsuo)

salis
UOIONISU0D [|Y

103981107

1043U00 3SION

“San§ uadQ puv

HOMINLSUOD) UO JONUOD LE6]- [ 1MV 8Z7SST PAVPUvIS YSHLIg )

0} opEll 9 UED 0URIJY JALL-MD 341 ul uaalS sadA prepuess uetf)
1101nb are Jey jueld Jo sjopotu Je[noned Uielqo p[noys 1030enu0) Ay L

ujd 12110 fo asn)

¥'8€S
‘€8'€S

£SvYS
‘TEYS

-3Y3 Juau ,wEE.
03 UBY AL

CaANSBIW .

L1 Jo uoneso

ap vu__.._o‘p.:vu,:_ wi
10) oYM

L SUIAU0)) UIB AL

zoanseau. | At
3.NSETI\ PIPUSU0IIY

. ssaIppE o}

ay3 jo seayasfqQ

$205EI | UONESHI[A PAPUSILEIY

S3.LNSEIJA] UONESNIA] ISION

F:{i1g B8

YRIWA [P VId

2 ABY [BNUB HPNY PUE BULIONLIOK [RJUSLULIOHAUT

a3aLiniT LINSNODLS3L-S13
PrisuEMEREY

auifedid podx3 Jusnjy3 pue Siemas }oniy
‘Jueld JusLu) eal] abemas Buig BuobN L0/£002/0Q ON JORHUOD

r { { ¢




- = - =D = O

¥1iinsuodjse)-Sid s-v 002 YoIe ‘anssj

i ainsofous 933[duiod & 2q pnoys 3  (v)gp 07 Jo uononpal
e Sumaiyoe jo ojqedes uSisop pue (21910u00 ‘5°9) S[BLIOJELUL J[GENNS
. 70 opew oq pinoys juswidmba Asiou Suipjoy adojasus Suip[ing ayj,
ainsojouz/adojoausz Buipiing

:pardope 2q p[noys Suimo[[oy ayj ut payse3sns
a8ess [euonesado MILS se samnseow uonedpnu ‘poeford oy Jo oseyd |euoneredo Suunp
ovIid pue udisaqg Suid SuoSN asa JO1IU0D SSION] [syreur] asiou awn-1YSiu pue SUIIaAS/QWNAED 3U) Yj0q Jo3ul 0} 19pJo uf| ['6°¢S| TI'SHS

-2BE|[1A oY) UM JI0M UOLONISUOD AUE JO 1IBIS SU} 310§9q SUOLEIO|
YIoM pUR S[NPaYOS UOHONKSUOD 3} U0 uoslid qid JoyS pue d5ej[ia
Su1d SuoSN ul sJuspIsal Ay} Uiim asiel] ‘A1Bssaoau J1 ‘pue ULIOJUI p[noys
1010B1UO0D 9Y) 1BY) PIpUSUILIOdd OS[e SI I YSN 1sdieau oy tuoy
Aeme W { UBY} SS9} AIB YOIm SAS[[E MOLIRU 9SO} Ul PIPUSWUIOIL
alz SPOYISW UOWOMISUOD [ENUBWI JO 3sn Al UM ¢ [2A9] uoneSniw
‘siouenb peis suosud jo juoyy ur Modxs jusnfje pue ofeIaMes
Se[[IA JO UOIONISUOD 10 "PAPUSUILOda) St IaLLeq dsiou Areroduia)
s[qeaour Jo asn pue jueld joinb jo asn oy yim 7 [249] uoneSniw
‘sraquieyo dund [e00] om3 oyj pue aSesomas oSe[[ia ‘aurjadid 1odxs
JUSN[JJ3 JO UONONJSUOD 104 "PopusuIuodal st jueld 3amb jo asn ayy
g ] [9A9] uoneSniu ‘M 1S Suld SUOSN JO Sa1)IALDE UOHONASUOD 10

I1'8°¢S
(L0 1dy 03 €0 1B]A) Sa}IS o} 01'S¥S
ODN ‘OVId| 95'1s uononysuo) | uononysuod [y 10)0B.0U0D 013U0D 3SION sa.nspapy uoynSyI 21f12ads| 6'8°€S| 01 8°SyS

‘pasiiyn pue paurejurew Aradoxd aq pinoys sainseawt
Suusylg  ‘siepynuw pue ‘sjpued lossordwod ‘53 ‘U0 pappe
10 W J[Ing seinsesty Suroua|ls sey usyyo juswdinbe uononiysuo)
‘paterado pue paurgjurew Kiedord aq pinoys jueld UOHONLSUO)
‘BurunuesSoxd aAnisuas ySnosyy paonpal aq pinoys juefd
70 sway Supesado Apusnnouod Jo siequinu o) 9]qissod 1Yy =
“POPIOAE SI 19A1200) USAIS & 0) 95010 Juawidinba Jo sjas Te1aAas Jo
uonerado oyjered jey) os pauue|d 9q P{ROYS SIANIAIOE UORONISUOD) =
*K1eSS902U ST URY)
o uayJo 10w ou pasn pue paurgpureu Apadoid aq pinoys juswdinbe
ASION ‘UmOp pajpory} Io jjo pawmny 2q pinoys juawdmbe o[p] »
"PaploAE 9q p|noys
sjooyos s o) asop juswidmbs Asiou jo uoneredo paguofold
-paidnoooun aq 03 A[exif 21e sjooydos o usym spouad pim
SUIPIOUI0D Sauwily 18 PA[NPayds aq PInod SauIAndE Asiou ‘gdwexa
10 "9SI0U UOUINYSUOD JO S[3A3] YSIY 0) SYSN Aqieau Jo ainsodxa

oy 10§ Sp 1 aypyusupduy |- aamseau
10 spuawa.nbai ey | T 03 UM 13ya.jo uonesorg

MOLESHIAI PII UBWLTODDY

auljadid Jodx3g Jueniys pue S1emas 4onif
2 A9y [enuepy upny pue BuLojuopy [BJuUSWILIONIAUT - queld uewy eal abemas Bulg Buobpn L0/£00Z/00 "ON 19BAUOD

A3 LN LINSNOO1SdL-S1d
EYHERBEMERER



173nsuodysal-§13 9V r00Z Yolep -anssy
"BLIBJLID
. ODN 2 yim uosuedwod 10§ pakojdwa aq [eys (utw ¢)baT ‘spouad
sy Jayjo |fe 10J ‘sAepdoam [eULIOU UO SINOY Q0GI-00L0 Usamiaq
pouad swn ay) 1o0f Iojowrered SuLiojiuowr Y Se pasn aq [feys (unu
0£)baT “(ssmuw (¢ Jo wniuulty e 1) s)nsal (Ui g)bo 9ANN0asU0d
0 opnjoul 1se9] Je P[NOYS SjusWAINSEW JO 335 duQ  Aemropun
$60/NA/00rET are seniAnoe SuperousS-asiou usym siseq jeam Jod ® uo uoners
"ON Suimelq 1[oB2 10] JNO PalLed 2q Pnoys SsKepyeam [BULIOU UO SINOY (Gl O
Ul UMoys 000 Usam}aq SJUSIIAINSESLW JO 195 SO ‘apIng [eniul UB SV "SAMIALOE
se suoljels uonerado pue uoRONLYSHOD JO 2[eds 2 uo puadsp pinoys Aouanbay
(L0 1dy 03 €0 B N) Sunojruowr Supojluow oy -aseyd uononnsuod oyl 10j suonels Suuojuow

ODN ‘OVId| 25e)s uononysuo) asiou om1| [F/1010B.0U0D [03u0d astoN |pajeusisap iy [{e je o paLued aq pnoys Suulojuow asiou joedwi| 9 ¢S -
“BLISIID QDN 24}
s uosuedwod 1of pakordue 2q J[eys (uiu ¢)bag ‘spouad swy stpo
[{e 10 "sAep32am [BULIOU UO SINOY 006 1-00L0 Usamiaq poliad awun oy}
10j Jojoutered Surlojuowr 9y} Se pasn aq ffeys (unu og)ba -(sanurw
¥60/NH/00¥£C 0€ Jo wnuwiu B °971) synsas (uiu G)ba SANNOASUOD 9 Ipn|ouf
‘ON Surmelq 1sea] Je plnoys sjustaInseaur Jo jas auQ (be) [eas] aunssaid punos
ut uAmoys SnONuIUod jusfealnba pojySrem-y ot JO SuLId) Ul PAINSEaUl 3q [[BYS
SY40M UO[INLSUOD Se SUOlels [eA9] asiou ay], "uopels Suriojiuow foed je Aep SuLlo}UOW (OBS UO
JO JUBWIAIULUIOD Sunopuowt Pa102[[00 2q PINOYS SJUSWAINSEILU JO 1S 3UO ISEI[ 1Y 'SYI9M OM] JSBD|
ODN ‘OVId ay aloJog asiou oM I | LH/1010B0UCD) 1013100 astoN [1e Jo pouad & 10] A[Iep Ino palies aq pinoys SuLiojuow asiou suljesed| §'€S -
aTe[IA

o5ess [euonerado| Suld SuoSN 18 *SUOISSILUD 2SIOU 3Y) SZIWULUL 0} SAI[1oe]]

ovId pue uSisa| s1equueyo dung asa Jo1u00 asIoN |punosSiepun se paso[ous A[ny aq |[im sioquieyo dwnd [eoof omy syl 76€S[ €I'SPS
"saunjoni)s SuIUaIoS 3SI0U Se JOB 0}
11S 9Y} JO SPIS IS8 AU Ul PAJEDO] 2q P[Nnod sjusuoduiod Asiou Sulusslos
Jo ajqeded ao13j0 juefd "S-o saimjonns SuIp(ing Ji [B10oUaq 9q P[NOM 1]
sainjonqs Buipjing jo jnoAe
‘pakojduia aq pjnoys sSutuado af1eyosip pue
saxelur A1e o je s19ouo[is Sunelodiooul taISAS UONE[IIUSA PIdus|ls
v Apusionjs uonsuny o} wiay) s[qeus o} Jo Suneayseno jussaid o1
1oyp1o Ajddns 1re sjenbape ue saimbai ‘siojot se yons uswidinba 1sow

. Se P0O[I9A0 2q JOU P[NOYS UOHE[HUIA  “1aYSIY 10 ,Wi/BST Jo Asuep .
30BJNS JO 9 P[ROYS S[eLajewt SuIpjing U], ‘YINOS 10 ISBd 3y Ul SYSN
Aue Sutoej aq jou pfnoys sSuiuado osay) yoym 1oj s3uiuado [euwiuiu
S ‘SSaIppE o) T S LR ; s
GhET Jaunseaun’ 130U0) WAL 7 N
anseaw | a1 Juawdur | 2UnSEIpy PIPUIWW0IIY Cr e ; ; Boy|
[sw jouogroog| o3 oy a1 Jo $2a13q0 __ S3ANSEIJY UORESHIY PIPUIUIL0ITY |y®alsed vid

Z'A8y jenueyy Jipny pue BuliojUOK [ LSO

Q311N LINSNODLS3L-S13
EvyeRaEHEIESE

r

IAUT

auljadid Hodx3g Jusnjy3 pue Siemas. yoni,
weld jusiu) ealy abemas Buig BUOBN L0/£002/0Q :"ON 10BHUOD

t ! 4 ﬁ




- 3

n \.U S S v P

17 }nsuodjsel-S13 Al P00Z Y2iepy :enss|

punciS SuLlaypes 1ajem 2y} 9PISINO Seale u[ punoif SuLIayIES IojBm
Al WM SWRISAS aSeUIRIP PIJBIOOSSE PUE SPEOL SSIO0E SIOMIdIEM
Aue ol paAowal oq P[MoYys SLQep pue pnw |V -a1qeonoeid
Se U00s se punols SuueYIES Isjem dU) WOL Parowsal 3q plnoys [iods

(10 1dy 01 0 uey) SIS snjduns [y punoiS Surayies Jajem au unfiia s uo pajidools 9q 0
#6/1Nd ‘ODdM ‘OQ M | 958}S U0ONISUOT | UOLINISUOD [V 10308.3U0D j01U05 A1ijenb 1312 p |paAsO[|E 3G PINOYS S[BLISTEW 1930 PUE |10S ‘S|ELIdJeIW SUIP[ING ‘YUBS ON|  S'¥S| L+'SS
(L0 +dy 01 €0 uep) sas “110A19821 2y} Jo Ajwtxoad 2s0]o oy uy suifadid
$6/1INd “0DdM ‘O M | 9881s uononysuo) | UONONHSUOI jIv 1010BU0D [onuoo Ayjenb 1oje [Jo UGS QU1 H0J LUSISAS JUSLULIEILOD aSeyea) jo uoisiaoid Ayl  SHS|  L¥SS
“Aue )

J1 “sooeyins ado[s pasodxa 30s101d 01 pafjdde aq pnoo SurpessoIpAHq
‘uolssiua jsnp asmuumu o) pajosjoid Apredord oq osfe pnoys
(20 1dy 01 ¢ uef) SIS sooeins [10s pasodxo Auy -suoseas Auret up ‘Aue Ji ‘UONBABOXD [0S
$6/INd ‘0DdM ‘OQM | 958)s uononIsuoy | uoyonysuod [jv 10)0B4U0D [onuoo Ayjenb 133e g jesiuuim 0y pauued Apadoid oq pinoys swwesSord uononnsuod ayL|  §yS|  LPSS

"$HI0M LIOTIONIISUOD 3}
10 Jusweousuuod 0} Joud jescidde 10y GSM pue (dd O pantuqns aq
pinoys aseyd uononysued SULNP JONUOD Apenb 1ogem Joy sunueisSold
Suidwes juenpye pofielsq -owmesoxd jpne  pue Sutojruow
|pjusuuonAu o) Jo Hed aq Ppinoys juanjjye pajeay jo Aupenb
s51eyosIp 211 Jo SuLiojuojy “punois SunieyeS 1a1em ay ojul 2BIRYDSID
10U [[BYS WNPUEBIOWSJA [EOIIYI3], Y} JO '8 9SNE[D) Ul Pajsy saoueisqns
‘UonIppe U] ‘Siojem puelul y dnoin 1o} WNpPUELOWLA [BOIUYIST, aYy) ul
PaISI] SpiepUBlS Ay} [[B YIIA SIYSHES 31 Jetf) 0S pajeal) aq pnoys punois
SuLioyjes 101eM Q) UIYIIM SBAIR SHIOM 91} WOl patesousd Iojemalsem
puB jjouni oy} [[e ‘B3I SADISUSS AJ[EJUSLLLOLAUS UB S UONEDO]
10afoxd sy -20u201] SSIROSIP AU} Ul pay1oads syuawialinbar ay oot
(L0 2dy 01 €0 ue[) saps| | 01 paimnbai st Ayijenb oS1eyosIp oYY, 23S UONONISUOD S} WO JUIN[YS
#6/1Nd ‘ODdM “‘OQ M | 25e1s UOONYSUOY | UOHONYSUOD [|Y 10)0B1JU0D) [onuoo Aypenb tojem |SwiSteyosip tof gdd woy paydde 9q pinoys 20uadi| aSreyosip v|  SvS| 9SS

“Sy10m Surdejurew 103 asouy) Sutpniout sayis |[e o} Ajdde [[eys wa)sAS
JuDLUIERLLIE) JUSWA]NAS Aq JFount oy 1ealy Aj1adoid o) pue jrount ayis
193[100 0} sutelp Isjewnad [[e}Sul O} LOREPUILLLIOd! L "SaniALOE
UOIONJSU0D  SNOLIBA PUE Jjouml 2JIS UOHINLSUOd WO syoedwit

(L0 1dy 03 €0 uef)| SayIs , Anpenb soiem fenusjod ayp esmuuiw 0} paidope aq pInoys a5puw.LJ
$6/INd “0DdM ‘O | 9581 UOLONMIISUOT | UOHINISUOD ||V 10}0B1U0D) [onuos Anfenb ssjep |ans  uononusUoD p6/1 Nd DDITdO4d Ut pIuipno soonoead oyr| ¢ps| spes|
T ; . , o : : : G Sa.INSEIA] UONBSDITA] AN[En() 1A

i

p «: uﬁlm_a_—zw ;

i vozzw::_wou,wv_& VWA Huum. 4;_@‘.

10 spustia.nbaa Jey Al

“oj uduAL - |9w 3o uopwd0]
auladid podx3 Juanjyg pue siemaes %oni,
Z°ABY [enuepy JpnYy pue BuLioyuopy [ejusuuoliAig el Jusw) eal) obemas Buld Buobn L0/£002/00 O 19B4UOD

A3 LIWI LINSNODLSAL-S13
ETHERAEREREE



$7)nsuodisa ) -Si 9

8-y

$00Z Yoley :anss|

£6/1Nd ‘00dM ‘OdMm

(L0 1dy 03 ¢ uef)
owmaw uondNIIsuo)

saIs
UOHONISUOD |V

1010B13L0D)

[onuod Anjenb aarep

2)SBA\ QUL S9IIAIDE UOLONIISUOD 3} WO} paonpold 9q pjnom sajsem
[eoiwayd i soonpoid 2)sem [ed1Ldyd B SE 191S1521 0) pasinbal st g

|4 N4

76/INd ‘0DdM ‘OdMm

(L0 1dy 03 ¢ uef)
wmﬁm _._O_uo:bm:oU

sayis
UONONSUOD [|V

10joB1U0D)

Jonuod Ayjenb 1ae

‘192f01d 2y Jo 9seyd uononiIsuod a3 SULINP JUSWUOIAUD
Aqleau oy ojul 1ajemalsem 10 aSemas Aue aSreyosip 0) Jou SIBIOM
oY) purwal 0} suoneoo| snondidsuoo je pajsod 2q pnoys SadNON

SyS| 11'v'SS

¥6/INd ‘0ODdM ‘OdM

(20 +dv 01 €0 ue)
25e)S UONONIISUOD)

says
uo1INSUOD [

1030e11U0D)

[onuos Aifenb isrep

‘[esodsip 1o sjuerd jusuneal) a§emas ay) o) pajtodsuen) aq uayp
PINoo Iajemalsem pue a5emas pajos||od 2y, 'Siseq le[nfal B uo yue)
95e10)s A1e10diua) pue §19[10] [BOILAYD S Uea]d 0} pakojdap aq p[noys
10J09][00 QJSBM Pasuadl v jue) a5elo)s Alerodwd) B Ul pajod|[od
2q pjnoys ‘Aue J1 “SUSyO}ly U0 PIJBISUSS ISJBMBISEA) PUNOIF
SuuareS 1oem SU3 OPISINO Pajedo] 3G PINOYS SUSYIILY/SUSAUEBD ||V

SyS| 0I'¥' ¢SS

¥6/INd ‘00dM ‘OdM

(L0 1dy 01 ¢ uef)
a8e)s uonoNNsSUO))

sajis
UO1ONISUOD [V

10j0B3U0D)

[onuod Aijenb 1ajepm

*asInodIajem Aue woyj
w Og UBY} SS8] 9q JOU P[NOYS SANII0E] J9}I0) Ay, ‘punoif Suleyies
19]eMm 3} opisino pasodsip pue £]iep Keme palea[d 2q PINoOYSs 3ISeM [JV
-sarjddng istepn Jo Jopan( sy jo [eaoidde ayy 03 10afqns si punois
SuuoyjeS Iojem oY) WIyiIm sonlfoe 1910} Alelodwis) Jo uoisiaold
‘SBalE SHIOM SUJ UL SIS[I0} [edNudyd aplaosd 0] papuswILiodsalr st
‘s1ajem Agieau oy ojur speoj uonnjjod [euonippe Sulonpolut pioAR O,

S¥S| 6%°SS

v6/INd ‘0DdMm ‘OdM

(20 +dv 03 €0 uey)
95e)s uononIsuo))

says
UoNONISU0d [y

10j0e1U0D)

Jo1ju0d Ajijenb Iaje gy

'SISeq Je[n3al B U0 paues|d
2q p[noys sa)Is uoLINISUO) Jusuuoiiaua Aqiesu oy} oyl Surddoip
wolj Iaxl| pue ysiqqni 3y JusAaid 0] Se 0S $3)IS UONONISLOD )
1o J9)1] pue ysiqqni ai) uea|o o} paydope aq pjnoys saonoeid 9)1s pooH

S¥S| 8¥SS

S9[oIYRA Aq
Seale SYIOM O JO JNO PILLIED 3 JoU P[NOM SLIQIP PUB pnLu ‘yiies Jeyl
21nSu3 0} S}Xa ays [Je J& papiaod aq p[noys sani[loe] Sullsem [23Ym
"a[qeanoeld IsassayMm ‘[aaeid 10 auo)s paysnio Suisn pajosjold ate speol
sso00e Arerodwia) U pue 9)210u0d UM paaed aq p[noys speol [ney
piom jusueuuad £q pajosjoud pue pajoeduiod aq pInoys Syiomiues
JO S90ELINS [BUL] 'SIIPOQ 12)jeAr 3} Ol S[ELIOJEW SUISed]al ploAE 0}
SB 0S S2SIN0D Weans Aue wioly Aeme suoleoo] o) ur padeld aq pnoys
s[eLId)ewU Jo sapidyo0ls Ayl aw e Je s39ays snotataduwil 1o ulfnedie;
M PaioA0d aq pnoys sajidyools pasodxg -pepraoid oq pinoys

| ssddppe oy

s8eq pues 10 spunq (ies ‘stxa S[I0s 9sodxa Jo junouwe o8.1e] B a19ym

- %mu

10y quuse ke e : SUIIIUO0)) WIEINL 39 :
10y spiepuey ainseaw - 2.MSES A PAPUITU0ITY ; L : T | 801 :
10 spuaund.anbaa jeipy 3l jo uoneIOT| 31§} J0-528193qQ SAINSEIJA] HONESHIpY PIPUIW003Y v WA|1RY VId

Z°'ABY JBnUBW NpNYy pue BULIOYUOH [BIUSLULOHAUT

a3iini1 11NSNOO1S3L-S13
EvyesRBEEHEREE

r

{ r

r

auladld Uodx3 Jusn|y3g pue Siemas Xonij
queld Juswy eal) abemas Buid Buoby LO/S00Z/00 ON JOBJLOD




¥713nsu09js8 -S43

0 0

o o CD - 1 C=2 C—3 2 o 1 o

6-v

002 YoIeN :enssy

¥6/INd ‘0DdM ‘OdMm

(L0 1dy 01 ¢q uep)
93e)s uotonLsuo))

sa)Is
UOLONSU0D ||y

1010813U0D)

jouod Aijenb 1aep

‘SJUSPIOOE PIOAE 0} S3)Seat AU} Sul[puel| aIe oy jauuosiad ayp tiem
pue AJou 0} pajjaqe] A[QeNnS aq PINOYS SISUIBILOD JISBAL [BILLUAYY)
Juodsuen) pue Suipuey ‘oSei01s Sunnp a5e[ds 10 o5eyes] ploae
0} $3)SEM [EDILISYD U} PIOY 03 PIsn oq P|NOYS SISUILIUOD [CeINS w

:SMO[J0]J S USAIS a1e Sjualialinbal [RISUSD) *S31SeMm [eDIUaLD
pim [B3p 0} sjuswaimbar ayy sjejop aoueulpiQ [esodsiq Sisep o
1opun paysiand sazsw, joonuay) fo a8p.401S pun SuljjaqnT ‘Su1SvyIng
ay; uo 2oyovtg Jo apor) YL -IduBWIPIQ [esodsiq 2Isep ol
31m 9ouRi[dLod Ul JNo PaLLIEBd 9q PINOYS S3ISEm [BO1WLBYD JO [esodsi

¥6/INd ‘0DdM ‘OdM

(0 1dv 01 ¢ uey)
23e)S UONONISUOD)

salIs
UOONISU0D [V

10J0B1UOD

[o1u02 Ajijenb 1ojepp

‘sa1jddng
191eA\ JO 1010AuK Uy jo [eaoddde oy 01 30afgns 2q pinoys punoid
SuLesd Isjem YY) UM SJUBIOPOSP pue SJUBIdFUISIP Suipnjoul
pasn 2q 0} s[eorwayd Auy -saijddng 1ajep JO 1030311 2y JO [eACIddE
ay) 01 [eujewl dfqeins Aq paoe(dal oq pInoYs JI0S PalBUNUEIUOD
JO [BAOLUSI WO SUISUE SPIOA aUf) PUE a}IS JJO parowal aq pinoys juejd
SU} WL PoYes] [onj UpIm pajeulteiuod [1os Auy Apieipauwiuil 2)Is
]3O paAOwal 3q pnoys [anj 1o [10 Jo aFedea| o} anp punoid Suuiaesd
1a)em JO 1ajemyoled o) uoynjjod sasned yowm Juejd uonONASUOD
Auy ‘punoiS SuLiayjes Iajem ot} UIYIIM PIMO[[E 3Q PINOYS SaoUBISqNS
2IX0} I3I0 pue Ie} 10 {10 wmdjoyed ‘SJUSAJOS JIXO} 10 d]qelIwie])
Jo aS1eyosip pue aeio)s oN -Auunpoddo Isarjiea oy Je SAHS WO
paAouial 3q 0} 218 PUE SLINJOA WNLILIW ANJOSqR 0} PaJItll] 3q P[noys
punoi3 SuueteS Iojem Si) UIYIIM 9)SEM/S[BOIIDYY/S[IO JO 9Felolg

Y6/INd ‘0ODdM ‘0dM

(20 1dv 03 €0 uey)
a5e}s uonoNSUO))

sals
UOIJONISU0D [|Y

Hute:Aililog)

Jo1u0o Ajjenb 1ajep

‘punoid Suuaies
1oYeM SU) 91BUIUBIUOD [[im Aay) se J[qeidoooe jou si Aeme s[ediLaLd
o) Sulysepy ‘S[eLDJEW S|qRINS YIM DI[[If 3q [[BYS P3]EaId PIOA
1) PUE 9)IS WIOL PIAOWSI 3q [[BYS S[IO/S[EOHUAYD )M PIIBUIUIEIUOD
[1os Auy ‘saSieyosip 2say} jonuod 0} paddinbe Ajsjeudoidde seare aip
3m uadenapun aq A[uo pinoys a5ejids pue a5exea| 10y [enuajod yim
sanianoe Suiajoaut juswidinba pue s3|oi1yaa Jo souruaUIR Popiroid
2q pinoys siojdsosorul 10 pue sdwuns pue ‘eale papung e ulym
sSuIpue)s piey uo oq P[NoYs pue punols FuuoyieS iajem 2} opIsInO
Pa1820] 9q P[NOYS Sali]ide) durualuiewl toult pue doys 90Iales Auy

"$31SEM |BOILUSYD JO [0U00 10 Ujim pat[dwod pue paslasqo aq pinoys
uonensay (jerouan) (aisep [estwsy)) jesodsiq 21sep oy te[noied

2y 10y sparpurys
10 spudwRInbaa ey A

- oy yuswajdu
0] UAYAN

 [aup 3o uonesoy

U0 UIBIY 7P

ur suone|ngal Aweipisqns sy pue (e ded) ooueuipi esodsig

. s3unsesjy] uoneSHIA PapUAIL0DaY

S¥S| LIV SS
spS| 91tsS
$pS| SIS
Pa
Boy ;
VRING[19d VId

2 A8y [enuep JIpny pue BulIoHUOp [RIUSLWIUOIAUT

J3 LN LTNSNODLS3L-S13
RS = - ]

BEE

auladid podx3 uaniy3 pue siemas ¥oni
ueld Juew) ealy ebemas Buld Buobp £0/€00Z/03 O 10e4u0D



17 )nsu09)s9-g13

0

|4

002 yoldejy Jenssy

ovId

saSe)s [euonesado
pue ugisa

MIS
Surd SuoSN

asd

Jonuod Aifenb 1ajepm

(@) wg € x (A)woy X (‘THQGS In0qe Si 3Zis A}
pue W9, In0Qe Si yue} 25e10ls AOUSFIAWS BYY) JO AWNJOA A SNy,
-a5e)s aewnn ul (WYEH/ = $TSI + 96T X T 91 Kep aBe1oAe sInoy
¢ pue Kep >ead wSo_._ {t) Mo[J Jusnpye/eSemas 1z, 2101s 03 ySnoud
aS1e] 3q |[Im Yue) a5ei0)S AouaSiowid 2t Jo azis o jeyy pasodoud
osje st} ‘asoweynng -edid juenjys jo Sunsing pue umopyealq
MIS ay3 10} 12180 0} M LS JO JUSN[Jo 9y} pue JUSU[OIBD SFRIOMSS
Suig SuoSN woy 28emas mel oy Y3oq 240)s Areiodwa) 0) pajonsUod
2q pinoys >uey 25e10)s AoudSiewe Uy -saBieyosip Aoussiowd
10y pasu 2y ploae 0) g IS Surd SuoSN 18 paptacid aq pinoys sanijIoe)
98e101s AouaSiowa pue uonelaudd lomod AousBlawa ‘sjun Aqpuels

8yS| 1'6'¢S

ovid

saSess [euonelado
pue udisaq

WISAS
a5e19M3s
Sulg SuoSN

asda

[0u0d Ajifenb e

‘punois Suuayjed

I9]BM 91U JO uoneurwEeuod Jo Ysu ySiy e Swikued ourjpdid jodxs
70 uonoas oY) Suofe pajjeisut 2q [[Im SI[OY 210q IS)SWEIP WWOG] w

"UOI}BOO| [qRNS JE IS

MULS 9y punodle ‘Suriojiuow uonnfjod Jajem 10J 9A39[S UOII PajIO[s
ISjoWeIp WQQ[ Ylm 2[0yaloq JojoWelp Wul)G] JO uonejeIsu] =

NS MULS

oy jo waysks aSeurelp oy oy pajeredss AfjeorsAyd aq [jim 21038
O 9Y} Se yons seale ysu uoneuuejuod Y3y Aue jo aSeulelp SYL «

-a8eyes] adid Suninp uonenyis AousSiswo

JO 9SBO Ul UOISISAID MO]} 31B}I[Id8] OS|e p[nom SIYJ "sdoueuulRW

10 uonoadsur lomas Suunp suonerado Surdiwind-roao aelioR]
03 W (9 0} PAJWI] 9q P[NOYS SI[OYUEBIL USIMIIQ SOUBISIP WUNLLXBA =
-paydope aq prnoys sutjadid ay) Suoje saxoqyorey
yim sjurof adid pojesg -punoiS SuueyeS Jsjem oyl unm
SI gale oY) asnesaq ‘ssauysnqol syt 10j auifadid jusnjjye pue sromas
aSe[1a Suld SuoSN oy je 10} pasn oq pnoys adid uosl s[nong

I'vvS| 1'6SS

#6/INd ‘0DdM ‘Odm

(L0 1dv 03 £ uef)
ommum :O_uo:.:m:oU

sols
LOHONISUOD [|V

l1010B3U0D)

[onuod Aijenb 1ojep

*sjeo1ayd Jo a8e[1ds [B1UapIod. (1im [BIP 01 H10M UOLONIISHOD
JO JusWweoUSWWOoD 210j9q QSM/Add Aq pasoidde pue padojaasp
aq pinoys sempaooid dn uespd pue uejd AousSiowe pajielep v

1TSS

SvS| -81'¥'¢S

‘ga1e 05EI0JS 2L} 0) PaJESO|[E 3q pnoys aoeds ajenbape

a0 E:u:._m :::: JRUA

‘|auyjo uonuoo

$S3IppE 03

m:.ﬁo..cv D

2INSEIA _uo::oEEouum
3130 $34193{q0

puB 9} UO UOHEJO| SJS B Je Pajosjds oq p[noys edle 35BI0IS »

" sounsealy __o:,,aw_,:,E PapUAIT03Y

|ypma

13y vid

Z'ABY [enuey IpnYy pue BULIONUOWN [BILSWLIONAUT

a3 LInIT L1INSNODL1S3I1-S13
BECHEBERBEEMERTE

o

!

{ {

[

aulfadld podxg Emzsm pue SIsmas yonij
e|d Juswy) ealy abemas Buid BuobN L0/£002/00 "ON J0BNLOD




171NsSu09is9-S19

GRS R S N A

— 3O O

[

. L

(T4

‘ J o3 3

P00Z Yolepy :enssy

‘sisA[eue jo uonajduwod
uodn (49 pue S\ OF 9[qBJIBAE SpEW 9q PIROYS Synsal [y -dutfadig
uodxyg juenpyg oy pue jued juowneal] 98emsS Suyd SuoSN oy
110q 103 >jtom Suuopuow Anenb 1erempunocis sy dn axey (M JSA

Sjua51939(J ONAIUAS  a

2SeAUD W IO =
sajeydsoyd [e1ol, =

Anplging, =
Hd =
[oog =

uaSonIN JIN + SJBHIN =
(N-,EHN) uaSonu eluoUNY
(*qo€) puewa(g usSAxQ [BOIWAI0lT =
:pasAfeue aq [[is Aijenb rajempunois jo sisjowered Sutmof|oy oy

-A1BSS202U J1 Paseai0ap 10 paseaioul
aq Aew pue swp jJo pousd B 19)Je pamalasl 3 [[lm Suuiojuow
jo Aouanbayy oy ‘siseq Afpuow uo Kijenb 13jempunois oy} iojuow

a1 Jo uonEIO |

Sa.NSE UON SN PIPUIUIWONY

01 pasodoid s1 31 ‘suonearoxa wioly uonnjjod 1a1empunols ay} proae oL | 81°S'YS
(L0 1dv 01 € uer) MLS - 0
OVId| 25e3s uononysuo) Suig SuoSN asa 101305 Ajijenb 1oye SULIONUOJA] 191EMPUNOLD)| g 1-c 46 -
(MLS Burd SuosN
10 SuuoISSHULLod
uodn) MIS ‘Jun .
OVId| sedess [euoneradO Surg SuoSN asda jonuos Aypenb 1a1ep |uoROAJUISIP SU JO JOqUIBYD I2[INO SY) JB PAIOHUOW 3G P[NOYS Juanig3d|  8%S|'801'9'SS
-autfadid juanjga o Jo tredal i1 10 LOBIPLIOD MO[J-OU
opiaoid 0} paSueLie 9q pjnod M LS 3 J& Yue) 25e10)s AousGiowa ayy
0} JuST[Yo JO uoIsISAIp Aretodwa], ‘Paynuspl 10 pajoadsns st a5exes]
adid jey) JusAe oy ui pamofjoj aq pinoys pue paredeid aq p[noys
iLIa)sAs ug]d uonoY Uy -a5exyes| tofewr Aue Jo uonodalep Aies ansus of sjred
soSe)s [euonelado a5eIomas Anunod pue punoig SuLees 197em 9Y) JO WEaNSUMOp Pue (M LS) pus
pue uSisaq Suid SuoSN asa [o1uos Aijenb torep [weaysdn 2y yjoq T N0 PILUBD 3 PINOYS SULIONUOLW MOY] SURNOY

VYRWA[1PY VId

Z°nay [enuepy Ipny pue Buuoyuopy [ejusuosAug

Q3LIWIT LINSNODLS31-S1d
ETHERRNEMERREE

auljadld podx3 Jusnjyg pue Siomos onij
queld Juawy ealy abemas Buld BUOBN 10/£002/00 "ON JoBNUOD

C

B

2

. J



17 4nsuodise -8l 3

Zi-v

002 Yaoiepyy :anss|

0007/T1

“66/61 "V86/¥ “86/¥
“D66/ST “V66/ST “66/ST
‘86/S “AE6/T ‘€6/T
oLaM dDIm ‘Odm

(£0 1dy 03 €0 uey)
a3e)s uoponsuoD)

sa|s
uo1dNIISU0d Iy

1010810

Jonuod
pUE UONEZIUIIUIL )Se

'91SEM JO LIONBISUAS AIBSS200ULN PIOAE PUE PajRIaUaS a)1seMm
JO JunoLWe SSIUIULL 0] A[NJa1ed S[RLISJRL UOIONIISUOD Y00} pue ue|d

9S

TS98

0007/1

66/61 “V86/¥ ‘86/¥
D66/5T “V66/5T “66/ST
*86/S “AE6/T “€6/T
21aMm ‘dTIM ‘Oam

(L0 1dy 03 €0 uey)
95e]S Uo1oNYsue)

Sals
uoIoNSU0d [y

10}0BJUOD)

Jo1u0d
pUE UOLEZILUIUIL 9)SE M

"S[BLISJEWL UOTJOMLISUOD JO UOHBUILLEILOD 10
oSewrep 1oy [enusjod ayy asuwiuiw o} seonoeld ayis pue a8eloss dadoid

‘l3pue|
0] Jo pasodsip aq 0 aisem jo Anuenb oy sswuunu o3 [y orqnd
se pasi[in 3isem 11oul pue ([BJoI PUB POOM SE 1|oNs) asnal 10] pageAfes
9q p[noys sjeusjeul o[qejdoAdal ‘g)sem (D) Jo [esodsip o) loug

‘Pa[oAoai aq pinoys
Ajoeded jeuonoury Sululewral s 2SOyl O S[EOIWLSLO pasnun Auy

*90I0]310M U} AQ pojeISUdF asnjal [eIaus 19110
wolj asem siy) a1eSaiSes o) papiaosd oq pinoys sulq pafjeqe| aietedss
¢S10J03]J00 [enpIAIpUl AQ SUBD WNIUIWNIE JO UONO9[]0D 95BIN0JUS O,

‘[esodsip 1adoud 1101y pue sjeLajeLU
Jo SurpAoar 10 asnal doueyud 0) Soidyoo)s 10 sdiys ‘sieurejuod
JUSIYIP Ul oisem JO SadA) juesdljip Jo o810l pue uole3aidag

saSe)s UOKINISU0D
pue uSisaqg

oS
uonoNISU0d |V

101081U0))
/ASAd

[o1u0o
PUE UOIEZIWILIUL 9)SB AN

‘[esodsIp 2}is-}J0 2onpai 0} a[qesnoeld se 1eJ Se 9)iS-uo pasn
-21 9q 0} S}IOM UOIJONISUOD L0 pajeloual 9q 0} [BLISJBW PaAjBABOXH

93

s9S

(L0 1dy 01 €0 uef)

9IS
UOIONIISUOD ||

1010B1U0))

[onuoo
PUEB UOLBZILIIUIW JISE M

‘payuswsjdiut AJ[nJ 3q [[eys
JINM paaoidde i woyy Suisue sanseatt uoneSnIW ||y "UOIONIISUOD
JO JUSWIOUSUIIOD U} 2J0Joq paroidde pue JNm 92Uy ul papnjoul
9q OS[E PINOYS S2ISEAM UOIJONIISUOD ISYJ0 PUE [ELISJELUL PIBABIXD Oi])
7o uonepodsuely pue Sui[idyo0ls 10} JUSWSIEIS polowl V "dINM 2
u papraodd aq pjnoys saynoi |esodsip sjeirdosdde 10y suonepuLILLIOdAL
‘pajokdal oq jouued saysem I  ‘uade; sepuniioddo pue paiojdxe
2q ppoys asna1 10 Suiokoal 1o jenusjod Sy} usyl d|qeploAeun
S| uoneIauas aisem araypy ‘pajustusjdwi pue [eaoidde 10f iesuisuyg
0} papuuqns aq piroys (JINM) ueld juswaSeuejy asep Jodosd v

9S

1'6°9S

0007/67 DLEM ‘OAM

25e3s uoyponysuo)

U3 10§ spaeputy
10 spuauR AInba1 Jey AN

{ a1 yo woned0 |

Sa.1ppe.0)
UI9U0)) Uty

' 3.NSETIA] PIPUAUWO0IIY

A} J0.594nd3fqQ

sanseay uones: _Z papuawit09y

307
YWY

JUIUIAGBUBTA 9ISBAN

B VId

Z°A8Y Jenuepy upny pue BUuLIONUON [BjusLuLIolAUT

a31InNiT 1INSNOOLS31-S13
EYHEBERBEEHMEREE

auladid Modx3g Jusniys pue S1emas ¥onif
Jueld uswy) ealy ebemes Buid Buobn LO/€002/0Q "ON 10BHUOD

r

v t




[

3 ) 2 ) L.

)
=

cC o .o s . O oD o T/ 2 3 0o Ul

37 }NSu09}saL-Si5 eL-v v00C Yoiepy ‘anss|
10 Sulpeojun/Suipeo| 10 95eI0}S oL 10} 3I|qeploagun s eale uado
ug J ‘[elsiew 1YSI] WMO[q PUIA\, JO SOURLIND00 S} 99npai 0] patiajaid
] (20 ady 031 ¢0 uer) sajls . [O1UOD(SI €21 PAIGAOD PUE PasoldUd Uy "2Jis woyj [eaowal o) toud papeof
$6/1Nd ‘0DdM ‘OaM | 25e1s uonanysuo)| uoyonysuod ||y 10J00U0)){  PUB UOLBZIUIUI J)JSBA [Pue P2l10)S 2q UeDd 9)sem 1dym papiroid aq pinoys eale uonod[[0o v os| 1698

"SPOL}aLl 9[E}INS IS0 10 PEO| L[OBD SUllFlom AQ PaUIULIS)ap 3q pinod
(L0 ¥dy 01 €0 uef) Sa1Is jonuod|sannuend) -pasodoid aq pinoys (sas [esodsip ayy Suipn[our) pasodsip
Od M| 25e1s uondNIIsuo)) | UONONISUOD ||y 1010B1JU0D)|  puB UOHEBZILWIIUIW 9)SBA [pUE PI[OAdal ‘PIJEIDURT SAISEM JO JUNOLWE JY) J0] WIISAS SUIPIooal Y 98| ¢¢9s

“UaX e} SI UOI)O. 210Jaq [eaoidde
10] (IJH O} Paniwqns 99 0} Sey UOHBLLIOJUI SAOQE S PUB PSIONPU0D 3q
0} sey [esodsip yons Jo joediul [EJUSLULONALS [213U]0d JO JUSLISSISSY
‘|esodsip yons 210§oq Aued i) JUBAS[AL OU) WL JUSLLIAITE USPLIM
yilm payynuapl AJ1es|d oq isnw syoaford uorjewnioy pue] yons 10y sajIs
ays ‘spoafoid uoneULIO] pue] ul pasnal aq pjnom [tods pajeaedsxs snjdins
11 "Ssiuswalinbal [enjoRNUOD 2Y) JO U0 SB POPN|OUI 3G PNOYS LI)SAS

(L0 1dy 03 €p uef) SIS rouooiasjon-duy e ‘Swiddn-Af jonuoo o} pue ‘s[jypue| pue seare Julfjy orgnd
V66/S ‘66/S "ON DLAM | 2581s uononysio)| uogonisuod [y 1010BHUOD)|  puE UOLBZIUIUIW J)SEAA 18 S3ISEm PIjOS puB [euSjew (79 JO [eSodsip 9y} 10}1UOWL 0} 19PI0 U] oS| 698
‘punoid

Supoyes Isjem ol UIPIM SWR)SAs oFeulelp pajeroosse pue Speot
$S300B SylomIsjem AU WOL PIAOLIAI 9q PINOYS SLIGp. pue paw Auy
‘s10ydaoroyut 10 pue sdwins ‘sdeq is
‘stualsAs oSeurelp 1oy sunueiSord soueusjulet pue Sulues[o te[nsay
(L0 1dy 01 €0 Je]N) SIS Jonuod *AIIj10€ ] JUSLUIEDL], 91SB A [BOHUSYD) AU} B Juswjeal)
#6/1Nd ‘0DdM ‘OaM | 98e1s uononyysuoy| uononysuod 1y lopenuon|  pue uoneznuiuiw 9)sep [ojeudordde pue Surppuey jeroads 10] ssjsear [ediuayo jo uopesedag 0S|  ¢€¢9s

*Kyunisoddo 1sa1)189 213 3B SJIS WOL PIAOLISL 3q 0} 218 pue
SWA[OA WNWIUIWL 3}NJjOSqe 3} 0} Pl 2q pinoys puncis Suisipes
137eMm S} JO Alepunoq i UMM 9)SeAy/S[EOIUSYO/S[IO JO 98BI101S o],
*SIOUIBIUOD PASO[OUD Ul s3)sem Suntodsuen £q 10 s3ony SuLaA0d
1o1e Aq a1sem Jo uoneriodsuen) Suumnp ISnp pue JoNi UMO[QPUIm
osuuiuie 0 pakojdwss aq pihoys sainseaw ojeudoiddy  esodsip
10] U01}09][09 Je[nSal pue sjuiod [esodsip 2)sem JUSIOLINS JO UOISIAOL]

‘sainpaoold Suipuey [esnuayd
pue jusweSeuew ajseam todoid ul jouunosiad ayis Jo Suiutel], s oy}
1e pajelaudd salsem [|e Jo ‘Ajioe) ajeiidoidde ue oy [esodsip aAndagye
(L0 1dy 01 €0 uef) SaNs [O1UOd(pUB UONII[0D 10J sjuatuasueste ‘saonoeid o11s poos 10§ |qisuodsal

£6/INd ‘0DdM ‘OQM | 9581S u01oNSu0) | U0HONIISUOD [IY lojoenuon)|  pue uonezuuiunu sjsep jaq o) “reSeuew 2)is e se yons ‘puuosiod pasoidde jo uopeuruoN €698
SHe e e ; 1ppe 0} R e : : .
3.11 asgauL; e 0D uIeIy

.- 3Y) A0§ SpPIEPUEIS u__u.g:o:.,...«.EE_‘ [+ ounseawm T PapUALIIU033Y CnE s bl ; B
10 spuRR.IMbAL JeYAY | 11 03 A A 31y} jO UOREIOT i auiyo s9anaslqo {§2ANSEIIA] UOLESHIIA PAPUIWOINY 7} SENRG|

suljadid podx3 Jusniyg pue Siemas ¥oniy
2°A8Y fenuejy JIpny pue BuLIojuopy [BjULUOIALT queldq juawy ealy abemas Buig Buobp L0/£002/0Q 0N JOENLOD

<
A3 LINIT LTNSNOOLS3IL-S1i3 -

ETHEBERBEEMEREE



F1nsuodlse-g13

vi-v

$00Z YoIBW :8nss|

¥6/INd ‘0DdM ‘Odm

(L0 1dy 03 £0 1)

Sals
UoNINYSUOD ||

flumAililvg}

[013u0d
PUB UOLBZILUIIILU J)SE A\

19]eM QU} UIGIIA PIMO[[B 9Q [[BYS SOOUEISGNS OIX0) IS0 pue e}
10 |10 Wnajo13ad ‘SHUSAJOS JIXO) 10 S[QEUWILUE[) JO 351eYDSIP PUE ITELO}S
ON 'saBIeyosip asay; jonuoo 0y paddmnba Areudoidde seaie o
Pim uayepapun oq Ajuo p[noys agejjids pue aSexes] 10§ [enuaslod yim
saniAnoe Sulajoaul Juawidinba pue sapoitfaA Jo sduruSUIRly paplaocid
2q pnoys siopdsosajur [1o pue sdwmns pue ‘eate papung B Ulyim
SSUIPUEIS PIBY U0 9q P[NOYS pue Punois Suwoles Jojem oy} SpisHo
PoIeO0} 2q PINOYS Sa131[108) SoueuduUIEl toull pue doys ao1alss AUy

9S| 11'69S

oam

25e)s uoloNIsUoD

(L0 1dy 03 ¢ uef)
Dwmaw :o_uoz.:wcoo

sa)Is
UoNONNSUOD [V

10}0B1UOD)

[o1u00
PUB UOHEZILUIUILL 3)SEA

"UoNE[NZY (JRIauaD) 91SBAY [BIIWSLY) U L3im SOUBPIOIOE UL AJI[IOE)
Pasuadl] IDYl0 10 AJjIOR] JUSLWIBAL], SISEAN [EOIWAYD A je [esodsip
10} 10je10do pasoidde ue Aq ps123}[0d puE Palo}s oq P[NOYS S[BOIUAYD
wads sesvyy onuayy fo 28v.0js puv Suijjaqoy ‘SuSvyovg ayj
uo 91194 fo 9po) 2y 0) FuIp1039E PI|puey aq p[noys ([anj pue [i0
uoneouqn| ‘sjusA[os ‘spinf] Suluea]d *5'3) SalSem [BOIWIYD ‘SN Iayy
'$9]sem [BDILUAYD JO 101U0D 10] Ylim paljdwos pue parlasqo aq pinoys
uoye[nSay ([eiousn) (aisep [eviway)) [esodsiq aisep oyl Lejnonted
ui suoyensar Awpisqns su pue (yg¢ dep) eoueulpig [esodsiqq
Q)SBM SUL SOBIANOR UOLONISUOD oy} Woif paonpoid aq p[nom sajsem
[eorwayo ji 1eonpoud apsem [eouusyo e se 19)siSal o) paimbar st i

9S| 01'¢9S

oam

(L0 1dy 03 ¢ ueyp)
omSw ..Sﬁosbmﬁoo

oIS
UOIONYSUO [V

10jdeluo)n

1010
PUE UOIJBZILIIUILL 3}SE A

"S9SIN02197em AUB WOl)
w (¢ UYL SSS] 29 JOU P[NOYS SAMI{I0B] 12]10} Y[ ‘punois Sunoyes
JIajem Y3 apisino pasodsip pue Ajiep Aeme paies[d oq PINoYs JISEM [[V
‘so|ddng Ja1e A JO 1030211(T JO [BAOIddE By 0] 303[gns 2q pInoys punois
SuueyieS 1otem oy ulyim - saniioey joji0) Aesodwo) Jo UOISIAOCK]

95| 6'S9S

odam

(20 3dv 01 €0 uer)
958)s uononisuoD)

SIS
1onONSU0d ||V

lubiAililvg)

[onuod
PUE UONBZILLIUILL S}SE M

‘punoig Sunaypes tojem ay) ulitm papiaoid aq pinoys ussjued opN

95| 8698

oaMm

(L0 1dv 01 ¢0 uer)
a5e)s uonoNYSUO))

Sals
UOIIIMIISU0D ||V

10joe1U0))

|onju02
pue UOUBZIUILILU 3)SE M

-a|qesajaid st sinoy 7 A19A2 [eAOWIDL
“IOABMOY ‘SINOY gf FuIpadxa poliad e 10} Paio)s aq JouU PInNoYs asnjal
“IOpO SZIWIUIL 0} pue SUOSEa! SUSISAY [BIUSIUOIAUD 10 "pasinbal
3q [[IM U23JUBD PUB SSOLJO 2JIS pUnoie S}IS UONO3[[0d I[qEInS

9S|. 869S

"SBAIR 9AIISUDS [BI150[002 PUE JIBd A1JUNOY) S} WO
Aeme pojls aq pnoys 23sem J0J 3R UOIIS}[0D BUL ‘WAISAS JUdLLIIEaL)
1312MI)SEM 0JUL POLIAIP 2qQ P[NOYS BAIE SIY) ULIM Pajos[[0d }JO

$GIAIMIOE 0) 2unSEIY
: dU)10y SpaepuEys -

{geanseaun
iy yudurdjduy

10 sjusu.aInbar ey

0} UBYAN -

- ‘dInseawm

“laqago uonELI0

 ioanseou
ayy yuswapdwr
o oum

/2INSEIJA] PIPUBUNU0IIY

. 'ssaappe 6}
SWI2U0) W P

-Uni 30eLNS paynjjod ay) [[e pue papung aq PNOYS B3I SYf) UL ‘SAISem

31 Jo saandafqQ

‘mm.immu:_ uon eIy PIPUIUIUO0ITY

IEN
8077

Y¥INI|IRY VIT

Z°ABY [enuB 1PNy pue BULIONUO [BJUSLULIONALS

a3LINIT LINSNOOLS3aL-S13T
BT EBEREE MEREN

mEBSn\. HOdXT Jusniyg pue Sismas 4oniy
‘Jueld juaw) ealy abemas buld Buoby L0/£002/0Q "ON 108IIUOD

r

H {




o o

3 2 ) L2

J7)nsuodyse-Sid Gl-v ¥002 Yolew :enss|

‘uone[nSaYy ([elausn) 1sep [BONUBYD) dY) apun
sjustuanbal a1y 0} Sup1009e Jo pasodsip pue pajpuey 2q pinoys Lap

MILS [00U02*0Dd M Jopun JALL 9y Wi patendns SpiepuElS SSIEYDSIP AU} 193W 0} 9'v'9S
0DdM ‘Odm| =8es jeuoneradg Surg SuodN asal  pue uoneziwmmu v3se Ay |331S-U0 pojeal) o1e WSISAS 19GGNIDS 1M Yy oy spiny juads ayy ssajun) 9S| -S¥'9S
“SJUBLILLIEIIOD

lJo asesjos pue sduie] Jo a8exeaiq PlOAE 0} PalISXa 3q PINOYS suoyNEd
‘sdwe] A oY) Suipuey ul uone[nSaY (jRi1ousD) 31Sep [EOIdAYD
sy Mmo[[0) pInoys [esodstp pue Suljpuey dyy ‘0s J[ 2ISem [EdNUAYD
se Jo pasodsip oq pinoys sdief A() 24 LoyEAYm dd YIm ULILUOD pue
due] AN 9y JO JUSIUOD 3 AJ1uUspl pjnoys siojelado ay) ‘ajqeproseun
2q sdwe AN Jo Tesodsip sy pnoys -a|qissod se tej se sduef

MIS [OnLUod| A} SAINSJAP Y} JO 9snai Pue Suljoddal uo roimoeynueui/sarddns $'¥'9S

JdTdMm ‘Oam| oBes jeuonesado Suid SuosSN asal  pwe uoneziuunu 2)sEA [SU) M oM pinoys jueld UOROJFUISIP A[) 4 JO siojeredo ay], 93| -T¥9S
MI1S [onuod ‘s|[pue| oy} 0} papodsuen pue spijos AIp %0¢ ey iow

Odm| =8es [euoneiadp Surg Suo3N qsal  pue uonezmuim 33sE [0) PaIoEMap 2q pinoys M IS Suld SuoSN woy pojesouss a8pn|s syl 9s| 1¥9S

-spuod Suif)1es ojul jyo-uni
1o uondanp pue ‘siopdasroiur ‘Surpunq ojeudoidde ysnomp pajuasasd
2q PNOYS IojeA 20BJINS Ul SPLos papuadsus JO S[2Ad] pajeadid
“pareusisap aq pjnoys sejnol [ney sjeudoiddy
‘sta0Isurel AAeay SuLnp Jjjo-unt asturniiu

0] pa1oAoo oq pinoys [1ods pajeasdxd jo so[idyd01s 1snp pue Isiou
0] paje[al SouUBSINU pue Spoeduwly [enSIA SSIUIUIW 0) PA)ROO] 3G PINoys
76/INd ‘00dm| (20 1dv 03 €0 uef) salis [onuoo|pue suuojsurel AAesy SuMNp JJo-unl SSIUIUIL O} PaIdA0d 3G PInoYs
‘OaM ‘ODN ‘0DdV | 98e1s uonanysuoy) | uononysuoo [Iv sopenuop|  pue uoneziwiuiw ajsep [punoiS SunoypeS Jojesm ayy Spisino {1ods pajearoxs Jo saf1dyo01S os| z1°'$9S

‘so1pddng 118 JO 1010211 243 JO [eaoidde
o) 0} [eusjewl d[qenns Aq peog[dar aq PINOYS [0S PIIEUNUEIUOD
1O [2AOWIS) WOL) BUISLIE SPIOA SU} PUE PUNoIs Sunoypes Jojem au} woly
pasowial aq pynoys jueld woiy pades] [an) LM PAJRUIUEILOD [10S AUY
‘a]qeonoesd se uoos se punoiS uLiayles 1ojem U} WOl PIAOWSL 3q

$6/INd ‘00dM | (L0 1dy 01 €0 uef) soMs {onuos|prnoys [rods snjdins [[y "punois Sunayjes 1a1em oy} unpIA pojidsools €1°6°9S
‘0aM ‘0N ‘00dV | 25e1s uodnIsuo) | UORONSLOD [V 10)0BNUOD)|  PUR UOHBZIWIUIW 9)SEAL (3G PINOYS S[ELSJEI 12110 puB [10S ‘S[eLiojell Suipying ‘yned oN 9s|-71°59S

‘sa1jddng 1e1e M JO 1030211 AU JO [eaosdde
o3 01 102[Qns oq pNOYs punoi3 SULDYIES (ajeM U UIYIIAL SJUBIOpO3p
pUE SJUBIOSJUISIP SUIPN{OU} Pash 9q 03 S[EIILIBYD AUy ‘punoif Suioyyes

| pu

U310} SpAEpUE | aunseau L , ANSEI A PIPUIUIWOIY s e Sop |
1o spuauraainbar yeyA\ |aysjouonedoy| o 0) OUA\ 213 J0 594193190 34TSEIJA 01 ESHIAl PAPUILILI0ITY YRy vId
auledid Lodx3 Juaniyg pue SIemes 3onii
Z°A8Y fenuepy Jpny pug BuLIO}IUOp [eJUBILONAUT queld JusL) eai] ebemas Buld BuobN L0/£002/00 ON 30eRU0D

Q3aLINIT LINSNOOLS3L-Si3
BT HeREEMERRE



P17 }nSuodisa -S4

9i-¥

00z Yolep :enssy

esodoig
2007/¥1 'ON adeospue]
D1dM / Suod] Suoyg umoys vh0/
UBQI() UL 9OUBUI)UIBIA] se salmonns NA/OOVET
pue Sunue|q 931], a[qissod punosgiapun spoeduw [ensia (ZINQ) a1 M\LS uiyim sainjonys ‘oN 3
01 9pIny v / OVIA SE U00S SY Jodojup lojoenju0)| pue adeospue] ajeSniw o [punoiSsapun 2yl Jo do) uo (19A00pPUNOIT Hiim) SWIPIISOIPAL SSBID SS| ®11LS
00T/v1 'ON DLIM
/0007/1 uoneoljqug
0dD / suoy Suoy (1NO) uononHsuod SuLnp 3sof saa1) b0/
uBqI() Ui SOUBUSIUIBIA] seale Alepunoq pue sqnuys pue sseis 1o] ajesuadwiods o} pue ‘sado[s [einjet SuIpunoLINS NT/00PEZ
pue Sunuejq 931], J[qissod| pue ‘sadojs o syoeduw fensialays ojur ado[s ayy pusjq o) pue quswdo[aasp ayy 03 doipyoeq usaid ‘ON Bm
0} 9pIND YV / OVIA SE U00S S| pautio} AJmMaN lojoenuo)| pue adeospue] ojeSniw o |apraoid o) saa1) pue sqniys daleu jo Sunueld pue SUIPIISOIPAY SSBID Sss| wi1Ls
£v0/
pouad NA/00VET
UO1}ONIISU0D salls sjoedul [ensia ‘0N SmQ
ovId 1N0YSNOLY T, | LONONIISU0D [V 1ojoenuo)| pue adeospue] 9esnIw oF, Sunys1 swn-ySiu jo joyuo)y SS| ®LLS
200T/P1 'ONDLEM
/000T/1 uoneolqng
0dD / Suoy SuoH €50/
UBQIM) Ul 90UBUSIUIRIA NA/00EZ
pue Sunue|d 9311, pauLoj ae sadojs 1o sjoedul [ensia ‘oN 8a(g
019pIND YV /OVIA| A9yl seuoossy| psuiof AlmaN lojoenuo)| pue adeospuej ojeSnuu o (YD) @191dwiod ate Aay) se uoos se sado[s Jo SuIpaasolpAH sseln) SS| ®LLS
€90/
potted Na/00vET
uoronIsuod $9)18 syoeduul [ensia (EIND) s1om adeaspue| ‘'ON 8anqg
ovid moySnoiy 1| uonoNIsuod |y 1010e3U0))| pue adeospue| 31eSHIW 0L {1JOS 9yl JO UOLONISUOI dY) Ul asn-2) 10] paio)s pue paddigs posdog NPTV
£v0/
pouad N4/007¢€T
UONINIISUOD syoedwi [ensia (ZND) ‘oN 3mQ
ovid moysnomy L seale o1|qng 101oenu0)| pue adeospue] ajeSuiw o [a)s ayi Jo sariepunoq 3qessasse K[o1qnd Suoje Suipieoy aanel009( SS| ®1LS
200T/¥1 "ON
DLdm / Suoy| Suoy £po/
ueqIM) Ul SOUBURJUIBIN pouiad NT/00FET
pue Sunue|d 1] U0IINLSU0D R syoeduwl jensia . ‘ON Smg
01 9pID v / OVIA moysnoay | [ uononnsuod [y J010B5U0D | pue adeospue) ajeSnuL O, (1JND) sea4) puejpoom SulsIxXa Jo uo1329101d pue uoyuUaIY sS| wmLLs
$3ANSEI[A] UONIESHIA] [ENSIA pUE 2_3,%:,5
CISSIppE 0) i : S e
P S S SUURIUOD) UIBIY P LS
"'3ify w0y spaepuys . aansgawt | a3 Juswdjduy | 3.4nsea)y papusmIOIay . , L |80
10 sjuawa.nbar ey 0] U AN 313 Jo uoned0y 03 Ol A 9y} o saandalqo $2ansBIJy UONESHITA] papua1uWoIay Ivyinalied vid

auladid podx3 jusnyg pue S/emes 3onit

Z°ABY Jenuew Npny pue BuLIoNuop jejusLIuOlAUg

queld usw) ealy abemes bBuig Buoby L0/€002/0Q *ON 198.U0D

Q3aLlINIT LTNSNOOLS3L-S13
2% & [ ul e R EN




— - .2 .2 - o = D - o o oy 3 o3 o2 Tod
P17 NSU09)S91-S1 3 LY ¥00Z Yoiep ‘anss|
: Alenyss :
10 sweans
(L0 1dy 0} ¢ uef) Suyoeordde

0DdM ‘P6/1 Nd| 25e1s uoonisuo)| eate syiom Auy 10)oeU0)) JJount a31s Jo [0nU0) A1enjse 10 sweans SULISI JJOUNI 90BJINS JO HONUIAL] LS 9'8S

(8L90/NH/00ET “(equisydag

"ON Suimelq 0} Uotel) S04 9911 SJowoy JO UOSEIs Suipaalq 2y Suunp no

:Joy) Soig paLLiEd 9Q j0U P[NOYS Weans SIY) Jeau SHIOMUIIES JBY} PIPUSLLLIOIAL

(20 1dy 01 £ uef)|2a1], s w0y Jo SI9A13021|s1 1] “(B£90/NH/00FET "ON Suimel(]) Surpasiq paAlasqo uaaq sey 5014
OVId| 25e1s uononnsuo)) | weans Swpasig 10J0B1UOD) | SANISUSS [EDIF0[002 J02J04] [3L], S, 19W0Y :oEB ut ureans oﬁ o3 pied oq pnoys uonusye [e1oads LS| L58S
LnhI ; S2NSBIAI U0 ESHIIAl [B1B0[02]

"aSB)LISY [eIm[No JO SaHS PAJHUapL oy Jo Arepunoq

oyl woly ABME W G USY} SS9 SI UYOIm eale sytom Aue ul justudinbo

|EOMIBLOAW JO 9SN Sy} PIOAE 0} POPUSLULLIODAE SI J[ "SUIRWIAI [BIM[ND

9591]) 0} 20UBQINISIP AUB 9B 0] JOU SIAMI0M DL} Puillial 0} SUOLEIO|

snonotdsuoo je sadonou Ym pajsod aq Pinoys Sulewal [RINJ[NO 3SaY)

0} 9S0[0 1€ YDIYM SI}S UOLONIISUOD) "SUIBLUDS [BIM)[NO 3S3lf) 0} S5 BWED

Kue proae 0} uononysuod 3aafoid jo ssavosd amus oy SuLINp UALS 9q

aoueuIpIQ siuswnuo| (L0 Ady 01 €0 uef) sals suini oLoJSIY |p[noys uonuape [eroads pue aSelIay [eiN}nd JO SIS payuapi ay) Jo
pue saninbyuy | aSeis uononNsuU0) | UONONLSUOD [V lojoenuo)| o) aSewep Aue pioae 0], |suoneoo] 3y jo co:ﬂ&:. on PInoys 3alopyiom UONONIISUOD dIUD AL, 8S| 7'8°0IS
SR o o £ : : : S2.1nSBIA] UONeINIAL 2SEILIFH eI} D)
v¥0/
NA/00v€C
pouad “oN Bma
UoIINLSU0d AUS MIS (SINO) RTL
VIGINL moysnoay L [ unpim seare [y 10)oBU0D) 10)0RXUOD) [SI9A0021 ([ 0} 2Ie[S osiunulw 0) pausisap 2q pinoys Sunysiy YSIN ss| ‘s
0/
Nd/00¥€C
‘ON Sm
uo1)oNIISUcd soeduwil {ensia (FINO) seamonys| . % 7L
OVId| teimonns Sulng s MIS 1010B1U0))| pue adeospue| 2)eSulw O] |pejead|a oyl JO JuBUIEA)) ONBWIOIYO PuB  [BINIOAYDIR  DALYSUSS ss| cires

002/¥1 'ON )
D19M / Suoy] Suoy [esodoig b0/
UeQi[) UL SOUBUSIUIEIN adeospue] i “(€INO) 191]2ys pue opeys apia0Ld 0} pue ‘}saiajul [ensia NT/00PET
pue Sunuejq sa1], a[qissod L0 UMOYS SEB spoedwi [ensia|apiaoid 0] ‘a)is M 1S JO Alepunoq WIRISEAINNOS oY) SUO[e sa1mjonss ‘ON BM(
0} 2pInn vV / OVId Se U00s S|  Bare apispeoy pue adeospue| a1eSniw o |[pajead]s u2a10s 0) Sunueld quiys pue 921 pue SulpadsolpAy Ssein 2ILS
Jodnseaw -,
9: Equ:_:: : 29tu ) I 1] , S Sy :

oy udyAy [9y3jo uoneooy| 0y oyay 243 30 s9a123[qQ JAL UORESHIIA] PAPUAWIL0d7Y  vewaleu via
auladid podx3 Juenyy3 pue S1emas onij

2 A8y [enuepy upny pue Bulojuopy [ejusiuclAUuSg

Q3LINIT LINSNOOLS3L-S13
B xE

27§ & & B K

ueld Jua) eal) abemes Buid BUOBN LO/S00Z/0Q ON 10e4u0D

L

J

C_J



Contract No.: DC/2003/01 Ngong Ping Sewage Trea tment Plant,
Truck Sewers and Effluent Export Pipeline

EHAABEHNERLT
-TESTCONSULT LIMITED

Environmental Monitoring and Audit Manual Rev.2

]

APPENDIX B

Sample Forms for
EM&A Programme

Issue: March 2004

ETS-Testconsult Ltd



Contract No.: DC/2003/01 Ngong Ping Sewage Trea tment Plant,

Truck Sewers and Effluent Export Pipeline

Environmental Monitoring and Audit Manual Rev.2

Sample Template for Interim Notifications of Environmental Quality Limits Exceedances

Incident Rppm't an Action Level or Limit Level Nnn-cnmplian(‘f

Project

Date

Time

Monitoring Location

Parameter

Action & Limit Levels

Measured Level

Possible reason for Action or Limit Level
Non-compliance

Actions taken / to be taken

Remarks

Location Plan

Prepared by:

Designation:

Signature:

Date:

Issue: March 2004

ETS-Testconsult Ltd

EEEHARERMBERLAE
ETS-TESTCONSULT LIMITED
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EE AR ENERAR
» ETS-TESTCONSULT LIMITED

Contract No.: DC/2003/01 Ngong Ping Sewage Trea tment Plant, Environmental Monitoring and Audit Manual Rev.2

Truck Sewers and Effluent Export Pipeline

Data Sheet for TSP Monitoring

Field Operator
Laboratory Staff

Checked By

Monitoring Location
Details of Location-
Sampler Identification
Date & Time of Sampling
Elapsed-time Start (min.)
Meter Reading
Stop (min.)
Total Sampling Time (min.)
Weather Conditions
Site Conditions
Pi (mmHg)
Initial Flow i
Rate, Qsi Ti (Y
Hi (in.)
Qsi (Std. m%)
Pf (mmHg)
Final Flow .
Rate, Qsf Tf &)
Hf (in.)
Qsf (Std. m*)
Average Flow Rate (Std. m’)
Total Volume  (Std. m*)
Filter Identification No.
Initial Wt. of Filter (2)
Final Wt. of Filter (g)
Measured TSP Level (pg/m3)
Name & Designation Signature Date

Issue: March 2004

B-2 : ETS-Testconsult Ltd



Contract No.: DC/2003/01 Ngong Ping Sewage Trea tment Plant,

Truck Sewers and Effluent Export Pipeline

ExEoH NS EMERLE
ETS-TESTCONSULT LIMITED

Environmental Monitoring and Audit Manual Rev.2

Sample of Odour Complaint Registration Form

Subject

Description

Name of Complainant:

Complainant’s Contact Information

Tel:

Fax:

Address:

Location of Odour Nuisance:

Date of Odour Nuisance:

Time of Odour Nuisance:

Type of Odour Nuisance:

Extent of Odour Strength:

Highly Offensive/Offensive/Slightly Offensive/
Continuously Detectable/Intermittently Detectable/

Meteorological Conditions:

Temperature:

Wind Speed:

Relative Humidity:

Wind Direction:

SPS Operation Condition: Normal/Abnormal
Details of Operation Conditions:
. Issue: March 2004 B-3 ETS-Testconsult Ltd
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FxEH A BERNTRLE
ETS-TESTCONSULT LIMITED

Contract No.: DC/2003/01 Ngong Ping Sewage Trea tment Plant, Environmental Monitoring and Audit Manual Rev.2
Truck Sewers and Effluent Export Pipeline :

Noise Monitoring Field Record Sheet

Monitoring Location

Description of Location

Date of Monitoring

Measurement Start Time (hh:mm)

Measurement Time Length (min.)

Noise Meter Model/Identification

Calibrator Model/Identification

Lo (dB(A))

Measurement
Results Lio (dB(A))

Leq (dB(A))

Major Construction Noise Source(s) During
Monitoring

Other Noise Source(s) During Monitoring

Remarks
Name & Designation Signature Date
Recorded By
Checked By

Issue: March 2004 B-4 ETS-Testconsult Ltd



Contract No.: DC/2003/01 Ngong Ping Sewage Trea tment Plant,
Truck Sewers and Effluent Export Pipeline

FEEHAFAEMERAS
ETS-TESTCONSULT LIMITED

Environmental Monitoring and Audit Manual Rev.2

Effluent Quality Monitoring Data Record Sheet

Location

Date

Start Time (hh:mm)

‘Weather

Sea Conditions

Tidal Mode

Water Depth (m)

Monitoring Depth

1m below the surface

pH

Salinity (mg/1)

Temperature (°C)

BOD; (mg/l)

COD (mg/1)

Turbidity (NTU)

SS (mg/1)

NH;-N (mg/1)

TIN (mg/l)

TIP (mg/1)

E.coli (pfu/100ml)

Observations
Name & Designation Signature Date
Recorded By
Checked By
Note:  The SS results are to be filled up once they are available from the laboratory.

Issue: March 2004

ETS-Testconsult Ltd
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EXEHARBEHNFTRLA
ETS-TESTCONSULT LIMITED

Contract No.: DC/2003/01 Ngong Ping Sewage Trea tment Plant, Environmental Monitoring and Audit Manual Rev.2
Truck Sewers and Effluent Export Pipeline

Marine Water Quality Monitoring Data Record Sheet

LLocation

Date

Start Time (hh:mm)

Weather

Sea Conditions

Tidal Mode

Water Depth (m)

Monitoring Depth Surface Middle Bottom

pH

Salinity (mg/l)

Temperature (°C)

DO Saturation (%)

DO (mg/l)

BOD:s (mg/l)

Turbidity (NTU)

SS (mg/)

NH3-N (mg/l)

TIN (mg/h)

E.coli (pfu/100ml)

Observed Construction <100m from
Activities location

>100m from
location

Other Observations

Name & Designation Signature Date

Recorded By

Checked By

Note:  The SS results are to be filled up once they are available from the laboratory.

Issue: March 2004 ’ B-6 ETS-Testconsult Ltd



Contract No.: DC/2003/01 Ngong Ping Sewage Trea tment Plant,
Truck Sewers and Effluent Export Pipeline

Bz EHANAERERLA
ETS-TESTCONSULT LIMITED

Environmental Monitoring and Audit Manual Rev.2

APPENDIX C

Construction

Programme of the

Project

Issue: March 2004

ETS-Testconsult Ltd
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FEEHANABEHBERLA
ETS-TESTCONSULT LIMITED

Contract No.: DC/2003/01 Ngong Ping Sewage Trea tment Plant, Environmental Monitoring and Audit Manual Rev.2
Truck Sewers and Effluent Export Pipeline

DRAWINGS

Issue: March 2004 ETS-Testconsult Ltd
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