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1 PRELIMINARIES

1.1 Description of the Works

The Fisheries Beach Marina recreational boating facility is located in Bremer Bay in the
Shire of Jerramungup. The facility is located within the Department of Transports’ (DoT)
boat harbour and is managed by the Shire of Jerramungup (the Shire).

The Shire is the Principal for the Works.

The boating facility includes a 2-lane concrete ramp and narrow finger jetty, was
constructed in 1996, and is nearing the end of its intended design life.

In 2017, the Shire engaged Seashore Engineering to investigate options for
refurbishment and potential upgrading of the recreational boating facility. The
preferred option was to replace the facility in its current location with 2 new boat ramps
(comprising pre-cast concrete ramp units), and a new finger jetty of 37m length and 2m
width constructed with steel piles drilled int under-lying rock.

In April 2021, these works were issued for public tender, but did not proceed due to the
tendered prices exceeding the available budget. The Shire have subsequently:
¢ secured additional funding for the works, and;
e revised the design package to include:
o Option 1: the original design, boat ramp and steel pile jetty.
o Option 2: arevised design, boat ramp and concrete pile jetty.
o Option 3: a refurbishment option, boat ramp and refurbished concrete

pile jetty.

The present Scope of Works includes demolition of the existing facility (Options 1 & 2),
supply and fabrication of materials and the construction of the new boat ramps, jetty
and associated works as outlined in the Specification and the Drawings.

Completion of the Works is required by May 2022.

The Principal will supply required rock for reworking and protection of the existing
ramp formation.

1.1.1. Design Options

The Drawings identify three of options that the Principal is seeking to consider to ensure
the new facility provides value-for-money to the community. These options are outlined
in the Drawings and Price Schedule and are summarised in Table 1.1.

The Principal is seeking prices for all three options. The preferred Option will be
determined by the Principal prior to Tender Award.
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Table 1.1 Boat Ramp and Jetty - Design Options

Description | Option 1 | Option 2 | Option 3 | Drawing Ref.
Jetty
General 36.6m x 2.0m. 36.6m x2.0m. | 28.6m x 1.2m. SE064-04-03
Piles Demolish existing. Demolish Refurbish 7 x existing SE064-04-10
Install 9 x new Steel piles existing. concrete piles.
and pile cap. 9 X new
concrete piles
Chafer Steel C-Section with Timber Chaffer | Timber Chaffer with SE064-04-11
Rubber Fenders with Rubber Rubber Fenders
Fenders
Boat Ramp
General Demolish existing. Demolish Demolish existing. SE064-04-04
2 lanes (32m, 20 units) existing. 2 lanes (32m, 20 units)
2 lanes (32m,
20 units)
Pre-Cast 12 x Waffle pattern per 20 x Waffle 20 x Waffle pattern (per SE064-04-05
Concrete Boat | ramp (below water) pattern (per ramp) SE064-04-06
Ramp Units - | 8 x Chevron pattern per ramp)
surface ramp (above water)

AT e
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Figure 1.1 Design Option 1 is based on a 2.0m wide jetty constructed with steel
piles (example image Dunsborough, upper left), Design Option 2 requires
demolition and replacement of concrete piles from existing jetty at Bremer Bay
(lower), whilst Design Option 3 is based on a 1.2m wide jetty on refurbished
concrete piles (example image Gracetown, upper right).
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1.1.2. Design Basis

The recreational boat launching facility has a design working life of 25 years as per
AS4997 for small craft facilities. Further testing may be required to determine the
design life of Option 3 if selected.

The boat ramp has been designed for the launching of recreational vessels, anticipated
maximum vehicle weight 3.5 tonnes. The jetty is designed for berthing of up to 10 tonne
vessels.

1.1.3. Drawings

All Drawings are to be read in conjunction with all other relevant Drawings and
specifications and with such written instructions as may be issued during the course of
the contract. Instructions on Drawings take precedence over these notes.

All discrepancies shall be referred to the Principal before proceeding with the work.

All dimensions relevant to the setting out and off site work shall be verified by the
Contractor before construction and fabrication is commenced. These Drawings shall not
be scaled.

Minimum design life of this structure is 25 years (Options 1 & 2) . All workmanship and
materials shall be in accordance with the relevant Australian Standards and codes, in
particular AS4997 "Guidelines for the Design of Maritime Structures”, or equivalent
including amendments and the local statutory authorities except where varied by the
Contract.

No substitutions shall be made or sizes of structural members varied without obtaining
the prior approval of the Principal.

All dimensions are in millimetres unless stated otherwise.

Any variation to the details shown on the Drawings must be authorised by the Principal
prior to fabrication and construction.

1.2. Standards and Guidelines

The Contractor should undertake all works in accordance with relevant Australian
Standards and guidelines.



SeashoreEngineering

Technical Specification
Fishery Beach Marina - Boat Ramp and Jetty Construction

1.3. Drawings

The following Drawings are directly relevant to the Works and all works shall be
undertaken in accordance with them:

Table 1.2 Fishery Beach Marina - Boat Ramp and Jetty Construction - Drawings

Title Drawing Revision
Number
Locality Plan and Drawing Index SE064-04-01 2
Drawing Notes SE064-04-02 2
Site Layout SE064-04-03 2
Boat Ramp Details SE064-04-04 2
Pre Cast Panel Sheet 1 of 2 SE064-04-05 1
Pre Cast Panel Sheet 2 of 2 SE064-04-06 1
Jetty Details Sheet 1 SE064-04-07 3
Jetty Details Sheet 2 SE064-04-08 3
Jetty Details Sheet 3 SE064-04-09 3
Pile Options SE064-04-10 2
Cross Section and Chaffer Options SE064-04-11 2

1.4. Survey and Datum

Unless stated otherwise on the Contract Drawings, the horizontal datum for the Works
shall be the Map Grid of Australia, based on GDA94, Zone 50.

Unless stated otherwise on the Contract Drawings, the vertical datum for the Works shall
be based on the Australian Height Datum (AHD), which is 0.884m above Chart Datum (CD)
and 4.683m below Tidal Benchmark DMH093.

The Contractor shall be entirely responsible for setting out and undertaking the Works in
the position as shown in the documents or as directed by the Principal. This is likely to
require machine based GPS system, however other equivalent methods will be
considered. This includes all survey associated with the quality control documents
outlined in Section 0.

Pre-Construction Feature Survey

The Contractors will be required to undertake a pre-construction feature survey of the
site and adjacent seabed prior to commencement of Construction. This survey should
include probes of rock depth along the existing jetty alignment to confirm assumed
underlying rock levels. The survey should also include the location and elevation of the
existing piles.

This survey should be provided to the Principal to allow for the development of Issued
for Construction drawings.
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1.5. The Site and Access

The site is located within the Department of Transports’ Fishery Beach Marina at the end
of Swarbrick Rd, Bremer Bay, in the Shire of Jerramungup.

All works are to be undertaken in accordance with the Site Plan. The Contractor is
required to develop the Site Plan for review and approval by the Principal, and to supply,
install and maintain required signage, fencing and barricading and temporary navigation
markers and lights for the duration of the Works.

The boat ramps are to be closed for recreational launching for the duration of the Works,
and the Principal will issue public notices in this regard. Temporary access will need to
be provided to the local Sea Rescue during the works in consultation with the Shire.

Access will still need to be provided for the public and commercial operators to the
adjacent wharf, breakwater, carparking and the public beach.

Marine works are located within the Bremer Bay Boat Harbour. However, the Site is
exposed to strong currents associated with long period waves and occasional storms.
Relevant metocean data is provided in Attachment 3.

The Site shall be secured and kept in a safe, clean and tidy condition during the Contract
period. The Contractor shall liaise with the Principal to ensure that the Works are carried
out with minimal interference to others.

On completion of the Works the Contractor shall remove all rubbish and other foreign
material from the Sites and ensure of its appropriate disposal.

1.6. Traffic Management

The Contractor shall secure any required permits required for the mobilization of plant,
equipment and materials to site. to allow trucks to deliver rock to Site. This should include
a basic Traffic Management Plan for the site approved by the Principal.

The supply of rock armour to the Site will be undertaken by the Shire in accordance with
existing Traffic Management procedures. Signage for the temporary closure of the access
road to the boat ramp shall be clearly outlined in the Contractors Site Plan.

1.7. Temporary Services

The Department of Transport have ‘single phase and three phase power, water and
lighting’ are the Service Wharf and the Contractor should liaise with DoT in this regard.
The Contractor shall install all required temporary services including but not limited to
water and power required for the Works. All temporary services shall be removed to the
satisfaction of the Principal on completion of the Works.

1.8. Environmental

The mitigation of environmental impacts associated with the works should be
documented in the Safety Management Plan and Environmental Management Plan.

1.8.1. Noise
The Contractor shall arrange its operations and shall provide silencing equipment to its
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plant and/or surrounding area at its own expense to whatever extent is necessary to
satisfy the statutory requirements of the Shire of Jerramungup and the Environmental
Protection (Noise) Regulations 1997 in relation to the sound level arising from the
Contractor's operations. The control of noise practices shall at all times be in accordance
with Australian Standard 2436-1981 “Guide to Noise Control on Construction,
Maintenance and Demolition Sites”.

In particular, the Piling methodology should seek to minimise noise impacts on marine
mammals as far as practicable.

1.8.2. Vibration

The Contractor shall arrange its operations to ensure that the Works do not cause
excessive vibrations that may have an adverse impact on adjacent structures or
operations or marine mammals.

1.8.3. Dust and Wind-Blown Material Control

The Contractor shall be responsible throughout the period of the Contract for the effective
control of all dust and windborne material emanating from the Site as a result of the
Works. The Contractor shall implement all dust controls which are necessary to control
dust on the Sites.

1.8.4. Protection of Vegetation

The Contractor shall minimise disturbance to the natural vegetation and shall keep to
existing roads and paved surfaces as far as practicable.

1.8.5. Refuelling

Refuelling of construction plant should occur within the laydown areas identified in the
Site Plan. The Contractor shall ensure that any accidental spillage of fuel or lubricants is
thoroughly cleaned up prior to recommencement of Works and that the necessary
materials for clean-up are available on Site.

1.8.6. Heritage

A search of the online Aboriginal Heritage Inquiry System has not identified any
registered sites or other heritage places within the works area for this project.

1.8.7. Protection of Marine Environment

Works are within an existing Harbour Reserve with regular maritime activity and
commercial operations. There are no adjacent Marine Parks.

However, the waters within the Harbour are clear during calm conditions with a seabed
of fine white sand. The Contractor should ensure the contamination of the surrounding
marine environment with materials imported to construct the new facility is minimised
during the works. The Contractor should ensure their methodology adequately
mitigates this risk and is monitored during the works and at completion. A diving survey
of the seabed should be undertake at the completion of these works in this regard.

Whale migrations occur in the vicinity of the Boat Harbour. As noted in Section 1.7.1 and
1.7.2, the piling methodology should seek to limit any impacts on marine mammals.
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Rock in the existing ramp formation is required to be reused for the works. Additional
rock will be imported to site by the Principal for installation by the Contractor. The
Principal will seek to minimise the extent of clay, mud of gravel within rock delivered to
site. However, the Contractor should monitor the imported rock to ensure it is suitable
for placement prior to introducing this material to the marine environment.

1.9. Safety

The Contractor shall at all times comply with the Occupational Safety and Health Act
1984 and the Occupational Safety and Health Regulations 1996.

In accordance with OHS Reg 1996 part 3 div 12 the Works for this Contract are deemed
to be “high-risk construction work” due to it being “construction work in, over or
adjacent to water or other liquids if there is a risk of drowning”. Submission of an Safety
Management Plan (SMP) to the Principal prior to commencement of construction is
required by the Contractor.

The Contractor shall ensure that all workers on site have current safety awareness
training and qualifications for the required works.

The Contractor shall ensure that the hazard risk assessment required under OHS Reg
1996 part 3 div 12 has been carried out prior to commencing construction. The
Principals’ risk assessment is provided in Figure 1.2 which is based on the risk
assessment matrix in Figure 1.3.

The Contractor shall ensure that Safe Work Method Statements have been prepared
prior to commencing construction of each new stage of work.

The Safety Management Plan is to be submitted to the Principal within 2-weeks of
Contract award. The Contractor’s workers need to have a record of a current Shire of
Jerramungup OH&S induction, relevant current operator tickets and a current WA
construction blue or white cards.
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RISK ASSESSMENT

Fisheries Beach Boat Ramp Refurbishment -

Client: Shire of Jerramungup

Safety in Design

Technical Specification
Fishery Beach Marina - Boat Ramp and Jetty Construction

RevA SeashoreEngineering
Date:  28/4/21
iption: C ion, operation and of Fisheries Beach Boat Ramp Refurbishment —————————
Risk  Rating| Risk  Rating
Risk Identification |ukellhood |Consequelwe|;mmmmIle d4) |Mﬂon |(—Controlle d4)
Construction, and
Demolition of load bearing Administrative Controls: Contractor to demonstrate suitable methodology for
structure demolition and provide SWMS for works.
Unlikely | Major | Moderate Low
Elimination: Minimise requirement to demolish existing structure through reuse of]|
existing structural el where appropriate.
Temporary load bearing Administrative Controls: Contractor to demonstrate suitable methodology for
support for structural Unlikely | Major | Moderate |temporary support of load bearing structures as required and provide SWMS for Low
alterations or repairs works.
Work near a shaft or trench Administrative Controls: Contractor to d rate suitable methodology for working
[it than 1.5 tunnel i i A
eeper than 1.5m or a tunne Unlikely| Major | Moderate near excavations and provide SWMS for works Low
Engi ing Controls: Areas around excavations to be fenced off.
Tilt-up or precast concrete Administrative Controls: Contractor to d rate suitable methodol for
elements installation of pre-cast ramp units and provide SWMS for works.
Unlikely | Extreme High Engmeerm‘g Controls: Ramp panels to be designed with appropriate lifting fixings to Moderate
allow safe lift of panels.
Substitution: Consider in-situ pour of ramps with formwork to achieve required ramp
surface.
Work on, in or adjacent to a Administrative Controls: Contractor to demonstrate suitable methodology for working
road, railway, shipping lane or near boats and road users and provide SWMS for works.
other traffic corridor in use by
traffic other than pedestrians jon: i i i i
P! Unlikely| Major | Moderate Isolation: Fencing off works where feasible to provide separation between works and Low
ramp users
Elimination: Ramp to be closed during construction, maintenance and
decommissioning, notice to mariners to be issued to inform ramp users
Work in an area with
. . Administrative Controls: Contractor to d rate suitabl hodology for working
t of d mobil >
:;:;:men of powered moblle; | Unltkely| Extreme High with mobile plant and provide SWMS for works. Moderate
Work in or near water or Administrative Controls: Contractor to demonstrate suitable methodology for working
other liquid that involves a risk| Unlikely | Major | Moderate |around water and provide SWMS for works. This is to consider appropriate working Low
of drowning conditions with regard to waves and water levels.
Diving work Unlikely| Major | Moderate Administrative Controls: Contractor to use suitably qualified divers and provide SWMS Low
for works.
Operation - Launching/Retrieval of vessels
Slips/trips/falls Administrative Controls: display appropriate signage warning of slip hazards
Unlikely|  Major  |RRSEEERES Engineering Controls: use appropriate surface treatments to ramp to limit potential Roderats
slip/trip and fall.
Crush injury Administrative Controls: display appropriate signage warning of wave, current and
surge risk
Administrative Controls: display appropriate signage warning of potential for crushing
between boat and holding structure/trailer.
Unlikely | Extreme High Moderate
Engineering Controls: discourage ramp users from walking on ramps between boat
and jetty, i.e. no path on ramp alongside holding structure.
Eliminati li ble gaps within holding structure (between pontoon
units) that could crush limbs etc.
Operation - Embarkation/Disembarkation to and from vessels
Slips/trips/falls Administrative Controls: display appropriate signage warning of slip hazards
Engineering Controls: use appropriate surface treatments to holding structure to limit
potential slip/trip and fall.
. z Engineering Controls: Use of appropriate holding structure to ensure stable surface
Unlikely | Major  |SRIBCEIRE when embarking/disembarking from vessels (use of jetty in more energetic wave Mocerats
climate)
Engineering Controls: level of holding structure to be designed to ensure vertical
distance between holding structure deck and vessel deck is minimised across the
majority of water levels (pontoon is preferable).
Crush injury Administrative Controls: display appropriate signage warning of wave, current and
surge risk
Unlikely| Major | Moderate Administrative Controls: display appropriate signage warning of potential for crushing Moderate
between boat and holding structure
Elimination: eliminate moveable gaps within holding structure (between pontoon units
if used) that could crush limbs etc.
Note: Risk from Worksafe Subbypack.

Figure 1.2 Safety in Design Assessment

10
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Risk assessment

**Use the risk rating table to assess the level of risk for each job step.

Likelihood
1 2 3 4 5
Rare Unlikely Moderate Likely Almost Certain
consequence The event may occur in The event could occur The event should occur The event will probably occur The event is expected to
exceptional circumstances sometimes sometimes in most circumstances occur in most circumstances

1 Insignificant

No injuries or health Low Low Low Low MODERATE

issues
2 Minor

First aid treatment Low Low MODERATE MODERATE
3 Moderate

Medical treatment, Low MODERATE CRITICAL

potential LTI
4 Major

Low MODERATE CRITICAL CATASTROPHIC

Permanent disability or
disease

5 Extreme

Death MODERATE CRITICAL CATASTROPHIC CATASTROPHIC
Risk rating:
Low risk: Acceptable risk and no further action required as long as risk has been minimised as possible. Risk needs to be reviewed periodically.
Moderate risk: Tolerable with further action required to minimise risk. Risk needs to be reviewed periodically.
High risk: Tolerable with further action required to minimise risk. Risk needs to be reviewed continuously.
Critical risk: Unacceptable risk and further action required immediately to minimise risk.
Catastrophic: Unacceptable risk and urgent action required to minimise risk.

Figure 1.3 Safety in Design Risk Matrix

1.10. Protection of Existing Utilities and Fixtures

Prior to commencing work, the Contractor shall prepare and forward to the Principal, a
report on the condition of any Shire or DoT assets in the vicinity of the work site. The
report shall list the location and extent of any existing damage to assets such as road
pavement, kerb and channel, drains, drainage pits, footpaths, road signs etc. The
Contractor will be responsible for repair/reinstatement of all assets damaged during
the works to their existing condition prior to the Works, unless otherwise agreed with
the Principal.

The Contractor shall be responsible for locating and protecting all existing service lines,
pipes, cables and fixtures, whether or not such information is shown on any Drawings.

All damage caused by the Contractor to services shall be the responsibility of the
Contractor who shall arrange for the responsible Authority to make good any damage so
caused. The Contractor shall meet the total cost of all such repairs wholly. In the event of
damage to services the Authority concerned shall be immediately informed, as shall the
Principal.

1.11. Log Sheets

The Contractor shall submit daily log sheets to the Principal the following day outlining
works completed, plant and personnel onsite, materials delivered, safety and
environmental issues and any QA requirements. The log sheet template shall be
submitted to the Principal for approval prior to commencement of Works.

Log sheets are to be submitted to the Principal daily by 12:00pm the following day.

11
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1.12. Weekly Reports

The Contractor shall submit a weekly report to the Principal by the Monday of each week
outlining works completed, works planned, materials delivered to site, quality control
records (including any interim survey requirements), a revised construction program
and a summary of all safety issues, environmental issues, complaints and corrective
actions.

Weekly reports are to be submitted to the Principal weekly by COB Monday of the following
week.

1.13. Construction Program

The Contractor shall submit a detailed Construction Program and Methodology to the
Principal prior to commencing the Works. Revisions to the Construction Program are
required weekly and shall not defer the date for Practical Completion except where
extensions of time have been approved by the Principal.

The Principal is seeking to award a contract for the Works by July 2021, and for the
Contractor to commence works onsite by 31st January 2022, following the summer
school holidays.

The Date for Practical completion is 27t May 2022. Any opportunity to provide
temporary recreational boat launching during Eastern 2021 would be favourably
considered by the Principal, but is not a requirement of the works.

1.14. Working Hours

Working days are Monday to Saturday, excluding public holidays, unless otherwise
approved by the Principal. Work shall commence no earlier than 7:00 am and cease no
later than 6:00 pm on any day, unless otherwise approved by the Principal.

1.15. Contractor to Maintain Access to Others

Adequate signage and fencing shall be erected at the Sites to ensure public access is
restricted. Signage shall be in accordance with AS1742.

1.16. Contractors Offices, Sheds and Stores

The Contractor shall provide all such offices, sheds and stores as are necessary for the
carrying out of the Contract, and identify their location in the Site Plan. The working area
shall be kept clean and tidy during the Contract period and removed on completion of the
Works. The Contractor shall ensure that dangerous or potentially harmful substances
shall be kept secure in accordance with statutory requirements and so as to prevent
access by unauthorised persons.

1.17. Quarrying

The Principal shall arrange for the operation and approvals for all quarries and rock
sources required for the supply or rock for the completion of the works.

1.18. Samples and Testing of Material

Where tests are called for in this Specification, the Contractor shall have the specified tests
carried out on representative samples of the material in a testing Laboratory to be

12
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approved by the Principal. The test results shall be certified by the Laboratory and
forwarded to the Principal. When the Principal has approved a particular sample of
material no material shall be supplied of inferior quality or of significantly different
grading to the sample tested, otherwise it may be rejected.

1.19. Documentation Required from Contractor prior to Commencement

The documents required by the Principal from the Contractor prior to commencing the
Works are outlined above and summarised below:
e Traffic Management Plan (1.6)
e Site Specific Safety Management Plan (including hazard risk assessments and safe
work method statements) (1.9)
e Assetinspection (1.10)
e Proposed log sheets and weekly reporting template (1.11)
e Detailed Construction Program, Methodology and Quality Control procedures
(1.13)

13
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2. MATERIALS — BOAT RAMPS

2.1. General

Materials required for the construction of the Boat Ramps include:
e Rock for reworking, refurbishment and scour protection of the underlying ramp
formation (4 classes of rock), to be Principal supplied to site.
Geofabric (marine grade) to contain fine material in the ramp formation.
Pre-cast concrete ramp units (2 lanes).
Fibre Reinforced Plastic (FRP) kerbing.
Concrete toe beam at the base of the ramps.
Drain at the crest of the ramps.
In situ concrete path

2.2. Rock

Rocks required for the works will be supplied by the Principal and delivered to site for
use by the Contractor.

All stone shall consist of individual, hard, dense, angular, clean quarried material.
Individual stones shall be sufficiently strong to maintain their integrity from the quarry
to the Sites and whilst being placed by tipping from a conventional tip truck. Stones shall
be delivered free of adherent soil or organic matter.

The following rock classes required are required for the Works (F1, F2, F3 & A1).

Rock shall be sorted into classes as defined below, with each class being delivered in
wholly separate truckloads or sorted from existing material on site. Each load shall be
tipped where directed by the Principal.

2.2.1. Aggregate (F1)

A 26mm aggregate is required to provide a 300mm thick compacted base beneath the
pre-cast concrete ramp units.

2.2.2. Ramp Formation (F1)

Crushed rock is required to be a well graded material consisting of course to fine
aggregates to maximise compaction. This material is to be used for the ramp formation
as required.

2.2.3. Rip Rap (F2)
Rip Rap (Class F2) shall comprise individual granite stones of between 0.1m and 0.3m
diameter. The density of individual stones shall be no less than 2.6 tonnes per cubic

meter.

All Rip Rap stone recoverable from the existing seawall will need to be sorted onsite and
reused where practicable by the Contractor.

14



SeashoreEngineering

Technical Specification
Fishery Beach Marina - Boat Ramp and Jetty Construction

2.2.4. Armour Stone (Class A1)

Class A1 armour stone shall comprise individual granite stones of mass between 0.3
and 1.0 tonnes with at least 50% of the mass of any delivered truckload being of stones
greater than 0.65 tonnes. The density of individual stones shall be no less than 2.6
tonnes per cubic meter.

Granite is a ‘phaneritic igneous rock containing quartz and feldspar’. The material
should have a ‘grey’ colour with visible quartz fragments. This material is specified for

its aesthetic appearance, density and durability.

Armour stones (A1) shall be of regular shape with the ratio of greatest to least
dimension of 90% of individual stones not exceeding 3.0:1.0.

All Armour Stone (A1) recoverable from the existing seawall will need to be sorted
onsite and reused where practicable by the Contractor.

Table 2.1 -Rock Classes and Quantities

Class Type Median Size Range Assumed
Quantity (T

F1 Aggregate 23mm 14-32mm 200T

F2 Ramp formation 100mm 50-150mm

F3 Rip Rap 200mm 100-300mm

Al Armour Stone 600mm 500-700mm 300T

(650kg) (300- 1000kg)

2.2.5. Measurement and Classification of Rock

The Principal will provide the Contractor with dockets for rock materials supplied to
site, identifying the rock class, quantity, source and time and date of delivery. The
Contractor should collate dockets for inclusion in the daily and weekly reports as
required.

The Contractor should ensure the rock supplied meets the requirements of the design
prior to installation, and infirm the Principal immediately if the supplied rock is not
suitable.

2.3. Geofabric

The geotextile filter fabric (geofabric) required for the Works is a marine grade non-
woven, needle punched, continuous filament, polyester geotextile (Texcel 900R).
Equivalent materials will be considered if the supplier can demonstrate equivalent
characteristics.
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2.4. Concrete

All concrete and reinforcement shall be in accordance with the current edition of
AS3600.

All concrete supplied shall have maximum nominal aggregate size of 20mm and a slump
of 80mm immediately prior to placing concrete. No variations for these unless approved

by the Principal.

Clear cover to all reinforcement and concrete grade shall be as outlined in Table 2.2
unless noted otherwise.

Table 2.2 Concrete Requirements

Element Cover (mm) Grade (min)
Abutment - Against Ground 70 N40
Abutment - Formed 65 S50
Pre-Cast Slabs 65 S50
Ramp Toe Beam - top 70 S50
Ramp Toe Beam - bottom and sides 50 S50
Concrete Piles (Options 2 & 3) 70 S50

Blinding concrete compressive strength shall be f'c = 15mpa
All concrete shall be subject to project assessment of strength and slump.

Additives other than specified are not permitted without written approval from the
Principal.

Free dropping of concrete from a height greater than 1200mm shall not be permitted.
Concrete shall be compacted with suitable vibrator during placement.

All concrete in each separate pour shall be placed and mechanically vibrated in one
continuous operation.

Provide, and build-in bolts, pipes, etc. As required by the Principal. No holes or chases
shall be made in any concrete without the written approval of the Principal.

Construction joints other than those shown on Drawings shall be located to the
satisfaction of the Principal. The contractor shall allow for all necessary construction
joints.

Concrete shall have a durability suitable for a minimum 25 year design life in
accordance with AS4997 "guidelines for the design of maritime structures”. The
contractor is to supply a mix design to ensure compliance with this durability
requirement given that the concrete is in the splash zone, and/or submerged.
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2.4.1. Reinforcement

The contractor shall supply all necessary bar chairs, support and spacer bars to ensure
reinforcing steel is placed in its correct position during construction.

All reinforcement to be hot dip galvanized unless otherwise noted.
Reinforcement is shown diagrammatically and not necessarily in true projection.
Set reinforcement out at equal centres where spacing is not specified.

2.4.2. Formwork
All formwork to be in accordance with AS3610.

Formwork shall not be stripped until the concrete strength is sufficient to support the
loads without excessive distortion or cracking. Notwithstanding this requirement, the
minimum stripping times shall be 7 days.

Provide all exposed edges and corners with 25mm chamfers unless nominated
otherwise.

All formwork to conform to all "Worksafe" WA requirements. The contractor shall be
responsible for the structural sufficiency of all formwork.

2.5. Pre Cast Concrete Slabs

Temporary lifting and storage of the precast slab panels is the responsibility of the
contractor. This shall include handling procedure of the units throughout all stages
including stripping, lifting, transportation and erection. Concrete stresses throughout
handling shall not cause cracking. Contractor shall have design responsibility for all
lifting procedures including sizing and location of all lifting inserts.

The contractor shall supply and fit lifting fixings as required. These shall take the form
of proprietary cast-in cables or ferrules. No other holes, recesses or chases other than
those shown on the structural Drawings shall be allowed without prior written approval
of the Principal. All embedded lifting fixings shall be designed for a 25-year life span in a
splash zone.

Mesh reinforcing shall be one continuous sheet per slab.

2.6. Toe Beam

The mass concrete Toe Beam shall be constructed to comply with concrete material
requirements listed above in Section 2.4 and the Drawings.

2.7. Kerbs

Ramp Kerbs are to be APR recycled plastic kerbs or approved equivalent. Joints are to
butt midspan on planks to lock ramps together. The kerbing is to have a suitable non-
slip surface.
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3. MATERIALS - JETTY

3.1. General

Materials required for the construction of the Jetty include:

o Steel (Option 1) or concrete (Options 2 & 3) for the jetty piles.

e Steel superstructure.

e (Corrosion protection painting systems for all steelwork and denso wrap for
piles..
Micromesh decking units, and associated fixtures, for the jetty decking.
Rubber (Option 1) or timber (Options 2 & 3) chafers.
Stainless steel ladders.
Navigation lighting

3.2. Steel

All workmanship and materials shall be in accordance with AS4100/AS1554. Steel shall
be ordinary weldable grade to AS3678 and AS3679 unless noted otherwise.

Unless noted otherwise materials shall be as follows :

e Angle Sections and Plate: AS3678/3679 Grade 250
e UB, UC and PFC Sections: BHP SPEC Grade 300 Plus
e Hollow Sections: AS1163 Grade 350

All shop detail Drawings required for the works shall be prepared by the contractor.
Two copies of shop detail Drawings shall be submitted to the Principal and approval of
the same obtained before commencing fabrication. Approval will not cover dimensions
or layout

Any damaged corrosion protection, nuts, bolts and washers shall be made good by the
contractor. All welds to be carried out in shop, no site welding without prior approval

From the Principal. Welding shall be in accordance with AS1554. Welding shall be class
SP E48XX unless noted otherwise. Bolts are designated on the Drawings by the number,
diameter.

Grade and tightening procedure in accordance with AISC bolting procedures
(standardized structural connections). 8.8/tb denotes grade 8.8 bolts to AS1252
tensioned bearing.

Bolts fully tensioned shall not be retightened once tightened, but shall be discarded.
Load indicator washers or turn of nut method shall be adopted. No paint shall be
applied to mating surfaces which shall be clean and free of scale. Bolts fully tensioned in
accordance to AS1511.

Unless noted otherwise welds shall be 6 mm continuous fillet. Minimum of 2m20 8.8/tb
bolts per connection unless noted otherwise. The Contractor shall be responsible for
and leave in place until permanent bracing elements are constructed, such temporary
bracing as is necessary to stabilize the structure during erection.
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Galvanized members shall conform to AS1214 and AS1650., minimum 1000g/sm.

Preparation and pre-treatment of surfaces shall be in accordance with AS1627. Any
damaged galvanized surface shall receive one site coat of approved zinc epoxy paint.

3.3. Corrosion Protection (Steelwork Surface Treatment)

All steelwork, including nuts, bolts and washers, is to be suitably treated for corrosion
protection after fabrication, having regard for the highly corrosive marine environment.
No work (drilling etc) should be carried out subsequent to treatment. Steelwork edges
and corners are to be suitably bevelled to ensure paint adhesion and limit paint

chipping.

All hot dip galvanizing, including surface preparation, is to comply with "after-
fabrication hot dip galvanizing" by Galvanizers Association of Australia.

Bolts, nuts, washers and 200PFC fender supports to be hot dip galvanised to 1000gsm.
200pfc fender supports are to be additionally treated with a compatible two pack epoxy
paint system (st4 below). All steelwork other than nuts, bolts and washers to be treated
with a compatible two pack epoxy paint system (st4 below).

Proposed steelwork to be coated with a marine painting system as follows:

- abrasive blast clean to Class SA3 of AS1627.9.

- provide high build solids two pack epoxy coating in accordance with AS3750.14
(marine grade coating).

3.4. FRP Grating

Marine Grade FRP ‘mini-mesh grating to be supplied in panels and fixed to Jetty
substructure as per Drawings. The specified material is Treadwell barefoot grade
38mm thick mini-mesh. Individual sheets are required to span the 2m width of the jetty.
The fixings are to be specified by the manufacturer.

3.5. Ladders

Ladders are to be fabricated to allow fixture to the Jetty as per Drawing SE064-04-09.
There are 6 stainless steel ladders to be fabricated and installed on the jetty.

3.6. Fenders

The Fenders Specified for Option 1 are Trelleborg 150DD rubber fender to fix to 200PFC
as per Manufacturers detail. (refer Drawing SE064-04-07). An alternate option (Options
2 & 3) for a timber chafer and rubber fender is also outlined in the Drawings.

3.7. Concrete Piles (Provisional Option Two and Three)

Concrete Piles (Option Two (new) and Three (refurbish)) is outlined on the Drawings
for the construction/refurbishment of insitu concrete piles instead of steel piles. Refer
Drawing SE064-04-10 for detail.

This option is provided due to the potential cost of installing steel piles. The design for

the existing boat ramp finder jetty is based on concrete piles founded on the underlying
bed rock, and these piles have been effective for more than 20 years.
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Whilst the existing design provides rock levels from Piles 1 to 7, a pre-construction
feature survey of the existing pile locations, and with rock probes, is required to confirm
existing rock levels, which are currently inferred from available geotechnical
information.

For Option 3, The contract is required to refurbish the existing concrete piles provided
visual inspections and load testing provide sufficient confidence that they are able to
achieve a reasonable design life.

3.8. Timber Fenders (Provisional Option Two)

Option Two of timber fenders and rubber chaffers fixed to a steel bracket has been
included. Refer Drawing SE064-04-11 for detail.

All timberwork to be in accordance with AS1720.1. Use only suitable quality jarrah, F11
Structural Grade 2, un-seasoned mill sawn finish.

3.9. Pile Protection (DENSO Wrap)

All piles to be wrapped with Denso Seashield Marine Piling tape (or equivalent
approved) to piles from ~500mm below seabed height.
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4. Construction

4.1. Demolition of Existing Jetty and Ramp

The Contractor shall undertake all excavations in accordance with the WA Government
2005 Code of Practice for Excavation, the Safe Work Australia Code of Practice for
Excavation Work and the Drawings.

The Contractor prior to commencement should undertake all necessary enquiries as to
the location of services in the area of excavation as outlined in Section 1.9.

The excavation depths will require the contractor to schedule the construction program
around tides and weather.

For Options 1 & 2, the Contractor is required to demolish the existing boat ramps and
jetty prior to commencement of the works, including concrete slabs, kerbing, paths,
concrete abutment, jetty substructure, decking and fenders. For Option 3, the concrete
piles are to be refurbished rather than demolished.

Drawings are available of the existing structure. Details of the existing boating facility
are provided in the site photos and Attachment 4.

Material may be disposed of at the Bremer Bay waste facility.

The existing ramp formation including crushed rock, rip rap and rock armour is to be
left in place and reworked and refurbished as part of these works.

The Shire of Jerramungup may seek to reuse the jetty substructure, decking and fenders
subject to their condition following removal.

Existing Boat Ramp

Excavation works will require progressive removal and sorting of stone from the
existing Boat Ramp as per the Drawings. All stone recoverable from the existing Boat
Ramp will need to be sorted onsite and reused by the Contractor. The balance of stone
will need to be supplied by the Contractor.

Waste material in the existing structure (e.g. concrete) is to be stockpiled and carted
from site by the Contractor.

4.2. Construction of Boat Ramp

The Contractor shall be responsible for the dewatering of all trenches, or constructing
works in the wet, where required

The Contractor shall dispose of excess spoil as directed by the Principal.

All assets modified or damaged by the proposed works shall be reinstated to the
satisfaction of shire of Jerramungup.

The ramp formation and aggregate base is to be prepared in accordance with the
Drawings. Each stage of preparation is to be documented and inspected in accordance
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with the ITP. Commencement of subsequent stages is not to proceed without the prior
written approval of the previous stage, from the Principal.

Prior to the placement of any fill or pavement, the exposed sub-grade shall be
compacted in accordance with AS 1289, to the approval of the Principal. Any soft spots
shall be removed and replaced with approved fill and compacted.

Geofabric

Geofabric shall be placed on the compacted ramp formation as shown in the Drawings.
The Contractor shall ensure there is sufficient length of geofabric at the toe of the layer
and at the crest to allow for the required wrapping of fabric as shown on the Drawings,
and allow for deformation during placement of filter rock. The geofabric shall be pulled
tight and laid on a firm surface prior to the placement of filter rock. The overlap
required between sheets of geofabric, where required, is 1.0m.

4.2.1. Toe Beam

The toe beam should be constructed as shown on the Drawings and in accordance with
the ITP for insitu concrete.

4.2.2. Ramp slabs and kerbing

The insitu concrete ramp slabs should be progressively placed on the underlying ramp
formation (below LAT) and the compacted aggregate base (above LAT). The lower ramp
slabs required installation initially, and each subsequent slab shall be interlocked with
the adjacent slab and secured with the kerbing.

The installation process should ensure an even grade to the boat ramp within the
tolerances outlined in the Specification.

4.2.3. Filter Stone

Filter stone shall be placed on geotextile filter fabric as shown in the Drawings. The filter
stone is required to prevent loss of the ramp formation and aggregate from beneath the
ramp slabs for the design life of the structure. Damage to the fabric during placement of
filter stone will require replacement or additional fabric to be overlaid.

4.2.4. Armour Stone

Armour stone shall be placed progressively beside and on top of the geofabric and filter
stone as shown on the Drawings. Armour stone shall be placed to the grades and heights
as shown on the Drawings.

Individual stones are placed and orientated to maximise interlock with adjacent armour
stone units. Do not place rocks smaller than the specified armour class to fill gaps or
voids in the seawall. Each armour stone (except the bottom layer resting on the seabed)
shall be placed to be in contact with other armour or filter stone at least three points
underneath such that it is in a stable, interlocked position.

Existing rock in the ramp will need to be removed and sorted for reuse.
Placement shall be of a high quality. This is effectively special placement as defined in

the Shore Protection Manual (2006). This will require a skilled operator with a grab and
or bucket. Rock placed on the crest shall be long axis horizontal to maximise stability
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The Contractor shall use water to wash sand through voids of structure that will be
buried beneath the beach or dunes upon completion.

4.3. Construction of Jetty

4.3.1. Geotechnical

Bedrock levels beneath the existing jetty were identified in the original design for the
jetty and are shown on the Drawings. Bedrock levels are not currently available for the
two seaward piles but there is general geotechnical information for the harbour. The
contractor will need to check these bedrock levels onsite in the pre-construction survey
prior to Drawings being Issued for Construction.

Geotechnical reports are available from the adjacent quarry from which the breakwater
rock was sourced. This material was identified as gneiss with a median density of
2.4T/m3 and an estimated UCS ranging from 163-210MPA. Available geotechnical
reports for the harbour are provided in Attachment 5.

4.3.2. Piling

The pile design for Option 1 is drilling CHS steel piles into the underlying shallow
bedrock.

The minimum pile depths are 2.5m for competent rock, and 5.5m for sand. The
Contractors piling methodology and ITPs should be based on this design.

An alternate design (Option Two) for new concrete piles, and refurbishment of existing
concrete piles (Option 3) is also provided.

Proof lateral load testing of selected pile(s) should be considered in the Piling ITP to
demonstrate the piles can withstand the design loads.

There are no borehole logs into underlying rock along the jetty alignment. Tenderer's
should allow for 2.5m embedment of steel piles into competent rock. Determination of
rock competence will require steady, moderate-strong resistance throughout the
driving process and no evidence of substantial rock fracture. Criteria indicating
acceptable strength of founding material will in part be dependent on the Contractors
piling methodology and will be documented in the accepted Piling ITP prior to
commencement.

This will be assessed during the works by the Principals Engineer, in consultation with
the Contractor, in terms of the design loading for the jetty and a suitable factor of safety.

Available geotechnical records and rock probing for the existing jetty design (7 piles)
suggest submerged rock is evident 1 to 2 metres below the seabed, with overlying sand.
The level of the underlying rock at the location of the 2 new piles is not available, but
can be inferred by Tenderers from surrounding rock levels identified in Drawing SE064-
04-03, and confirmed in the Pre-Construction Feature Survey (refer Section 1.4 of the
Technical Specification. However, if rock is not present, piles can be driven rather than
drilled.
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For Option 2, concrete piles are to be constructed by drilling starter bars at least 600mm
into bedrock as per the Drawings, and installation of formwork, reinforcement and S50
concrete as per the Drawings.

For Option 3, the 7 existing concrete piles are to be refurbished as per the Drawings.

4.3.3. Jetty Construction

The jetty should be constructed as per the Drawings and the approved ITPs including:
e ITP1: Steel Fabrication.
e [TP2: Corrosion Protection.
e [TP4:Jetty Installation.

In particular, the Contractor should ensure any damage to corrosion protection systems

during transport and/or installation are rectified onsite to the satisfaction of the
Principal.
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5. Reinstatement

The Contractor shall ensure the site is tidy at the completion of Works. This includes
removal of all visible rock and gravel from the beach, plant and equipment, fencing,
signage, and rubbish. The beach shall be raked to remove small rocks and gravel to
Principal’s satisfaction. This may require a number of sweeps of the beach to remove
small rocks following construction (refer Section 1.7.6).

The road and stormwater infrastructure shall be reinstated in accordance with the Shire
of Jerramungup’s Engineering and Works Services Specifications Section 2 (Designs and
Plans) and Section 3 (Construction).

The Contractor shall arrange a final inspection of the Site with the Principal following

completion of reinstatement works and have the capacity to rectify and observed
damage or further reinstatement required.
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Hold Points and Quality Documentation

The Principal will inspect the works regularly through the construction program.
Minimum required inspections and hold points for the Jetty and Ramp Refurbishment
are detailed below. Additional hold points are at the discretion of the Principal or as
noted throughout the Specification.

Table 6.1 Boat Ramps and Jetty Refurbishment - Hold Points

Hold Description Record Completed By | Frequency
Point
Pre-Construction & Offsite Fabrication
1. Management plans Reports Contractor Within 3-weeks on contract award.
(refer Section 1.19)
2. Construction Gantt Chart Contractor Fortnightly
Program
3. Feature survey (incl. | Drawing, Contractor Within 2-weeks on contract award.
rock probes) *.dwg
4. IFC Drawings Drawing set, Principal Within 4-weeks on contract award.
*.dwg
5. Steelwork Shop Drawings Contractor Prior to fabrication
Drawings (pdf)
6. Steelwork ITP Contractor As outlined in ITP1: Steel
Fabrication.
7. Corrosion Protection | ITP Contractor As outlined in ITP2: Painting.
System
8. Pre-cast concrete ITP Contractor As outlined in ITP3: Pre-cast
slabs concrete.
Construction
9. Demolition of Site Contractor Completion of demolition
existing facility photographs
10. Piling ITP & Survey Contractor As outlined in ITP4: Piling.
Inspection Principal (incl. provisional lateral load
testing)
11. Jetty Substructure ITP Contractor As outlined in ITP5: Jetty
Inspection Principal Installation.
12. Ramp formation, ITP Contractor As outlined in ITP 6: Ramp
geofabric and base Inspection Principal Formation)
13. Toe beam ITP & Survey Contractor As outlined in ITP7: Insitu
Principal Concrete.
14. Ramp and Kerb ITP Contractor As outlined in ITP 8: Ramp
Installation Inspection Principal Installation.
15. Rock Protection ITP Contractor As outlined in ITP 9: Rock
Protection.
16. Jetty Abutment ITP Contractor As outlined in ITP7.
17. Completion As-con survey | Contractor At completion.
Inspection Principal

Failure to meet the Specification shall be noted together with the Contractor’s planned
corrective action for the Principal’s review and approval. The Principal requires all
quality control documentation to have been submitted and accepted prior to approval of
any payment claims.
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6.2. Tolerances

All armour stone shall be delivered and placed to the tolerances discussed herein and to
the layers, dimensions, lines, levels and slopes as shown on the Drawings. The groyne
shall be constructed to the following tolerances. These tolerances are not cumulative.

Table 6.2 Tolerances

Description Tolerance
Pile Position - horizontal +0.10m
Deck Level - Jetty +0.10m
Ramp toe elevation +0.10m
Differential between adjacent slabs +0.05mm
Differential between adjacent jetty +0.01lmm
FRP grating units
Batter Slope 0.1
Rock Layer Thickness (Armour) +0.15m, -0.15m
Rock Armour Toe At least 500mm below insitu ramp
base.
Median Rock Density +0.1 T/m3, -0.1 T/m3
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7. Maintenance

Contractor is to tighten all bolts at 3 and 12 months after practical completion. Also
corrosion protection is to be inspected and re-instated as required (i.e. 12 months
defects liability).

Annual inspections are to be carried out to the structure by the Shire, paying particular
attention to:

A Structural integrity of steel members

B. Structural integrity of fixings.

C. Performance of the corrosion protection system.
D. Rubber fenders and ladders

Where necessary replace items that appear to lack structural integrity in consultation
with engineer.

Where necessary replace/improve corrosion protection system.
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ATTACHMENT 1 DRAWINGS



Cus| LO0-¥0-¥90 3S T | —— voniosrows | YR Y6YAD NO 03SVE VITVELSNY 40 QIO dVIN wwinozesow PQYO0IS | R
oI X £60HING MHVWHON3E TVaIL MO138 Wesg'y ANV (A0) WNLva wonsar g INIWANIWY
XIANI ONIMYHA ANV NV1d ALITVYOOT m ulioaau _.M u u razoi0 da/8s ONILIVMa LYVHO 3A08Y Wp8s'0 S| HOHM (LZHY) 1261 IWNLYA LHOIZH NVITVELSNY IVOILYAN .amwmu < Ty PP~
NOILONYLSNOD ALLAr a1 : ous m 3 i I | oiammions WNLva as | so Eo 5102509 0
ANV dAVY LVOS - YNINYIN HOVIE AY3HSIH 4 S [ 4004 s | [ KT oo %
Ual_ >~& Q_L_ﬁ_:w—._oo » i p— s p— Q a8 aH H3AN3L HO4 A3NSS| A3SIAIY 1202/0L/%0 4
dNONNINYHNIF 40 FUIHS | eimpnagmmg 0 e > oo OILYAVHOVIQ : 3T¥OS S3ION
SNOILAO ¥344YHO ANY NOILOIS SSOHO L1-v0-¥903S
SNOILAO FTid 01-+0-+903S
€ 40 € 133HS STIV13d ALLAM 60-70-7903S
€ 40 Z 133HS STIVL3A ALLAM 80-v0-¥903S
€ 40 | 133HS STIV13d ALLAM 10-v0-¥903S WYNIMVIN
HOV3g S3IMTHSIA
Z 40 Z 133HS STIV13d SLINN ILTYONOD 1SVYO-3ud diNVY 1VOg 90-v0-¥903S
Xeg Jowaig Pe0y Aeg owa.g
Z 40 | 133HS STIV13d SLINN ILTYONOD 1SVO-3ud diNVY LVOg G0-v0-¥903S \
0 \
SIV130 dIAVY LvOo8 $0-70-7903S N
\
/ %)
"LNOAV13LIS €0-70-¥903S \ 2
=
// ﬂOd
S3ALON ONIMVHA 20-v0-¥903S \ 8
\ T
\
"X3ANI ONIMVHA ANV NY1d ALITYOOT 10-v0-¥903S \ 2
/
\
L HIGNNN ONIMYHA \ dnbunuiedisr iewoolg

X3ANI ONIMVHA
S0S
O

ALL3r ANV ANV 1VOd

dNONNAVHHIACr 40 JAIHS
SONIMVYA NOILONYLSNOD FNILINVIN

NOILONULSNOD ALLIMN ANV dINVY LVO4d - YNIRIVIN HOV3d S3IIIHSId
NOILONYLSNOD ¥04 LON




INIVd AXOd3 ONIZ G3AO¥ddY 40 1v0D 3LIS 3NO JAIZ0TM TIVHS 30VuNns

Q3ZINVATYO Q39VINVA ANV *2Z9LSY HLIM 3ONVAHOO0V NI 38 TIVHS S30VA¥NS 40 INIWLYIUL-34d ANV NOLLYHVAINd 01S

ws/6000L WNINININ “0$94SY ONY 71Z1SY OL WHOINOD TIVHS SY3EWIW GIZINVATYS “NOILOFHI ONRHNG

3UNLONYLS 3HL 3Z1TI8VLS OL AYYSSIOIN SI SV ONIOVHE AYVHOJINIL HONS ‘G3LONYLSNOD 34V SINIWI13 ONIOVHE

AN3NVWH3d TILNN 30v1d NI 3AV3T NV 404 318ISNOJS3Y 38 TIVHS OLOVHLNOD NOLLO3H3 3HL ‘0NN NOILLOINNOD
¥3d S1108 81/8'8 0ZWZ 40 WNININIA "13 714 SNONNILNOD Wi 9 38 TIVHS SAT13M 3SIMNIHLO GILON SSTINN 88

“H1GLSY OL IONVA¥OOOY NI G3NOISNIL ATINS S1108 “31vOS 40 3344 ANV Nv310 38 TIVHS
HOIHM S30V4¥NS ONILYI OL 031ddY 38 TIVHS INIVd ON ‘03Ld0aY 38 TI¥HS QOHLIW LNN 4O NENL HO SYIHSYM
HOLYOIONI QYO ‘G30¥YOSIA 38 TIVHS LN ‘3N3LHOIL JONO G3N3LHOIL3Y 38 LON TIVHS G3NOISN3L ATINd S1108 *ZS

ONIYY38 GINOISNIL 2621V OL SL108 88 3aV¥O SILONIA 81/8°8 (SNOILOINNOD
IVHNLONYLS 03ZIAYVANYLS) S3¥NA300Yd ONILTO8 OSIV HLIM FONVAHOOOY NI 34NA300¥d ONINILHOLL ANV 3aVHO ‘95

“Y3LINVIC HIGNNN JHL AS SONIMYHA FHL NO QILYNOISIA Jxv S1108
‘ISIMYIHLO GILON SSTINN XX8¥3 dS SSY1O 38 TIVHS ONIGTIM PSSLSY HLIM JONVAHOOOV NI 38 TIVHS ONIGTIM
“IN3ONILNI¥IANS 3HL NOYS TYAOHddY HOIMd LNOHLIM ONIGT3M 3LIS ON ‘dOHS NI LNO a314¥vO 38 0L SA13Im

TV "HOLOVHINOD FHL A8 OO JAVIN 38 TIVHS SHIHSYM ANV S1108 ‘SLNN ‘NOLLOTLONd NOISOHNOD GIOVINVA ANY S

LNOAVT 4O SNOISN3WIQ ¥3A0O LON TTIM WWAO¥ddY ‘NOILYOREYS ONIONIWNOO 340438
Q3NIVLE0 FWYS FHL 40 TVAOHddY ONY INIANILNIHIANS IHL OL GILLINENS 38 TIVHS SONIMVYA TIVL3A dOHS
40 S31d0D OML "MOLOVHINOD THL A8 QFuVdIid 38 TIVHS SHSOM JHL 04 GIHINDIY SONIMYA V130 dOHS TIV ‘€S

SNOILD3S MOTIOH
SNOILO3S 04d 3 0N ‘8N
31v1d ® SNOLLO3S T1ONY

0S¢ 3aVHO £911SV
SN1d 0GSHRTIGA SV 38J]YHS, §IVINILYIN ISIMYIHLO AILON SSTINN 2

B

s AGHRLon sEAIRABIRSY anv s29esv o1 3avaie navaram
AYVNIGHO 38 TIVHS 1331S $S5LSV/00LPSY HLIM 3ONVAYOOOV NI 38 TIVHS STVIMILYIN ANV dIHSNYIMIOM TV LS

MHOMTI3LS

(ONILYOO 3aVHO INIMVI) #1'05LESY HLIM FONVAHOOOY NI ONILYOD AXOd3 %OVd OML SAIT10S QNG HOIH 3AINO¥d -
*6'£291SV 40 €8S SSY10 OL Nv310 1SV18 3AISVHEY -
SMOTIO4 SY W3LSAS ONLLNIVA INIMVIN ¥ HLIM 031V00 38 OL YYOMT3ILS 03S0d0¥d 71S

(MO138 ¥1S) WALSAS

INIVd AXOd3 OVd OML F18ILVAWOD V HLIM G3LY3HL 38 OL SYIHSVM ANV SLT08 ‘SLAN NVHL ¥IHLO MHOMT33LS

TV (MOT38 ¥1S) WILSAS NIV AXOd3 YOVd OML 318ILYAWOD V¥ HLIM G3LV3HL ATIVNOILIAQY 38 OL 34V S140ddNS
YIAN34 044002 "WSD000} OL GISINVATYO dia LOH 38 OL SLHOddNS ¥IANI 04d00Z ANV SHIHSYM ‘SLAN ‘S1108 ‘1S

VIVELSNY 40 SYIZINVATVO A8 LONIZINVATVO
dIQ LOH NOILYOIMEY-43 LY. HLIM ATdINOD OL SI ‘NOILYNYdId 3OV4NS ONIANTONI ‘ONIZINVATYO did LOH TV ‘ZLS

‘ONIddIHO LNIVd LIWIT ONY NOIS3HQY LNIVd 3¥NSN3

01 0373A38 A18VLINS 38 OL 34¥ SYINYOO ANV S3903 HHOMT33LS INIWLYIHL OL ININDISENS LNO Q31AvO

38 0L (013 ONITINA) XOM ON “LNIFWNOHIANT FAISOHHOO ATHOIH FHL HO4 GHVOTH ONIAVH ‘NOLLYOIEYS ¥ LY
NOILO3LO¥d NOISOHYO00 ¥04 03LV3HL A18VLINS 38 OL SI ‘SY3HSYM NV SLT08 'SLAN ONIGNTONI ‘HOMIIILS TV LS

ANINLYIHL IOV4INS MHIOMTIILS

HHOMWHO4 11V 40 AONSIOIZINS TYENLONYLS FHL
¥O4 TIGISNOJSIY 38 TIVHS HOLOVHLNOD FHL 'SINIWIHINOIY YM ,3IVSHHOM,. TIV OL WHOINOD OL HHOMINNOL TIV 74

“3SIMYIHLO GILYNINON SSTINN SYIIWYHO WNSZ HLIM SHINYOO ANV $3903 03S0dX3 T1V 3AINO¥d ‘€4

‘SAVA L

38 TIVHS SINIL ONIddINLS WNWININ 3HL INIWIHINDIY SIHL ONIGNYLSHLIM LON "ONIMOVHO O NOILYOLSIA JAISSIOXI

LNOHLIM $QYOT 3HL 140ddNS OL IN3IOI44NS SI HLONIHLS 31IHONOD IHL LNN 3ddI¥LS 38 LON TIVHS YHOMINEOS 24

0L9€SY HLIM 3ONVAHOOOV NI 38 OL YHOMWHO4 1TV 'L

HIOMNHOS

“HSINI3 NMYS T1IW GINOSYESNN ‘Z 3aVHO WHNLONYLS L4 HYHHYF HSINIZ ALITYND 318V.1INS ATNO 38N ‘ZL
1'0Z£1SY HLIM 3ONVAHOO0V NI 38 OL HHOMYIENIL 1TV ‘1L

d3anIL

WAIONINd FHL A8 JOVLS SNOIATHd THL 30 WAONddY NILLIMM HOIHd FHL LNOHLIM
Q3300%d OL LON SI SIOVLS ININDISEANS 4O LNIWIONIWNOD ‘(dLl) SNVTd LSIL ANV NOILOIASNI JHL NI GILNIWNO0a
38 OL SI NOILVAVd3¥d 40 I9VLS HOV3 'SONIMVAA FHL HLIM FONVANO0OOV NI 03Vd3¥d 38 OL SI NOILYANNOS 13

NOILONHLSNOD 404 10N

40 WHO4 FHL I¥VL TIVHS 3STHL ‘03HINDIY SY SONIXIA ONILAIN LI ONY A1ddNS TIVHS MOLOVHMINOD FHL ‘Z0d

‘SLY3SNI ONILAIT 1TV 40 NOILYOOT ONY

ONIZIS ONIGNTONI SFHNAIOOUd ONILIIT TIV HOd ALIISISNOISTY NOISIA IAVH TIVHS HOLOVHINOD ‘ONINOVHO

3SNVO LON TIVHS ONITANVH LNOHONONHL SISSIMLS JLFHONOD ‘NOILOTHT NV NOLLVLMOISNYAL ‘ONILIIT

‘ONIddI¥LS ONIGNTONI SFOVLS 1TV LNOHONOYHL SLINN FHL 40 IYNAIV0Hd ONITANYH FANTONI TIVHS SIHL
HOLOVMINOD FHL 40 ALIIEISNOJSIY FHL S| S1INVd 8Y1S 1SYOTMd JHL 4O IOVHOLS NV ONILIIT AYVHOIINIL '10d

S8VY1S 31340NOJ 1SYO3dd

‘qIDNINENS HO/ANY ‘ANOZ

HSVdS 3HL NI S| 2L3UONOD JHL LVHL NIAID INFWIHINOIY ALIIEVENG SIHL HLIM ONVITdWOD FHNSN3 OL

NOISIA XIN ¥ A1ddNS OL S| HOLOVHLINOD FHL ".SIHNLONHLS FWILIHVI 4O NOISIA 3HL HO4 SINITIAIND. L66+SY
HLIM 3ONVQ¥ODOV NI 341 NOISIA ¥VIA 52 WNWINIW V 804 318YLINS ALMIBVHNA ¥ IAVH TIVHS 3LIHONOD 24O

SINIOF NOILONYLSNOD AYYSSIOIN T1V ¥O4 MOTIV TIVHS HOLOVMINOD 3HL “TVdIONINd FHL
40 NOILOVASILYS JHL OL 03L¥O0T 38 TIVHS SONIMYXA NO NMOHS ISOHL NVHL ¥3HLO SLNIOF NOILONYLSNOD "L10

IVAIONIN 3HL 40 TVAOHddY NILLIMM 3HL LNOHLIM 31HONOD ANY NI 3V
38 TIVHS SISYHO ¥O ST1OH ON “TVdIONINd THL A8 GIHIND3IY SV '013 ‘S3did 'S1108 NIFGTING ANV ‘JAINO¥d ‘01D

NOILV¥3dO
SNONNILNOD INO NI GILYHEIA ATIYOINYHOIW NV 030V1d 38 TIVHS ¥NOd 31vaVd3s HOVE NI JLFHONOD TV ‘69

“IN3W3OVTd ONIYNG HOLVYSIA F18VLINS HLIM 03LOVAWOD 38 TIVHS 3LFHONOD 80
G3LLINYID 38 LON TIVHS WW00ZL NVHL ¥3LVIHO LHOIFH V WO¥H 31HONOD 40 ONIddONA 3384 “20

“IN3ONILNINIANS
THL WO¥A WAOYAY NILLRHM LNOHLIM GILLINYIS LON 34V Q314103dS NVHL ¥3HLO SIALLIAAY 90

‘dINN1S ONV HLONIYLS 4O LNIWSSISSY LO3r0¥d OL LOINreNS 38 TIVHS 3L3¥ONOO TV 60

EdiN S1 =94 38 TIVHS HLONIMLS JAISSTHANOD FLTHONOD ONIANITE ¥D

0ss 08 S3QISINOLLOE WY38 J0L diNvY

058 oL dOL Wv38 301 dNvY

058 9 V1S LSVOTud

0ss ) Q304

OvN 02 TTNNO¥O LSNIVOY —INJWLNEY
(NIN) 3aveD (W) ¥3N0D AIN3NIT3

3SIMYIHLO
G3LON SSFTINN SMOTI04 SV 38 TIVHS 3AVHO JLIHONOO ANY INIWIOHOANIZY 1TV OL ¥3A0O ¥V310 €D

IVdIONINd A8 GIA0HddY SSTINN ISTHL MO SNOILYINYA ON "FLFHONOD ONIOV1d OL HOId ATILVIGIWAI
Wwwog 40 dWNTS V¥ ANV WW0Z 40 3ZIS 3LYOIYOOV TYNINON WNWIXYI IAVH TIVHS 0311ddNS 3LFHONOD TIV 20

‘009 SV 4O NOILIG3 INJHHND IHL HLIM FONVAHOOOV NI 38 TIVHS INFWIOHOSNIZY ANY FLIHONOD TIV LD

J13IHONOD LSVO-Idd ONIANTONI HHOM 3FLIHONOD

W3LSAS NOILOILO¥d NOISONHOD IAOHAWIEOVTdId AMYSSIOIN TIHM ‘I

¥IINIONI
HLIM NOLLYLINSNOO NI ALIMOILNI T¥HNLONYLS YOV OL ¥V3ddY LYHL SWLI 30V 1d3d AYYSSIOIN FIHM ‘EW
S4300Y1 ANV SYIANI4 ¥3g8ny P
W3LSAS NOILO3LO¥d NOISONNOD JHL 40 FONVINHOSMId 2
SONIXId 40 ALINOILNI TVHNLONYLS  q
SHIGNIW T33LS 40 ALMOILNI TVUNLONMLS '8
oL

NOLLNILLY ¥¥INOILYYd ONIAVd ‘FHIHS JHL A8 FUNLONYLS FHL OL LNO Q31¥YO 38 OL FHY SNOILOISNI VNN ZW

“(ALNI8YI1 $103430 SHLNOW 21 “3') 3¥IND3Y SV G3LV.LSNI-3Y ONV A3L03dSNI 38 OL SI
NOILO3LO¥d NOISO¥H0O ‘NOILITINOD TYOILOVHd ¥3L4Y SHINOW ZL ONY € LV S1108 11V NILHOIL OL SI TVdIONI¥d LN

JONVNILNIVIN

a314103dS LON SI ONIOVdS ¥3HM SFHLNIO WWNO3 LV LNO LNIWIDHOINIZY 13S vy
NOILLOIO¥d INHL NI ATNYSSIOIN LON ANV ATIVOILYWAYHOVIQ NMOHS S| INIWIDHOANITY ‘€8
‘310N 3SIMY3HLO SSITINN O3ZINVATYO dlid LOH 38 OL INIW3OHOSNIZY 11V ‘24

NOLLONYLSNOO ONIHNG NOLLISOd LOFHHOD SLI NI 30V1d S1 133LS
ONIOHOANIZY FUNSNI OL SHYE ¥IOVdS ANV LYOddNS ‘SHIVHO ¥v8 AYSSIOIN TIV ATddNS TIVHS YOLOVHINOD 3HL 1

INENERETCEINER]

IHL ONINNA QIOVVA SLISSY TIV 40 INFWILVLSNIZHIVETY HO4 FT8ISNOJSIH 38 TIIM HOLOVHINOD 3HL 013
SNOIS QY0¥ ‘SHLYAL00H ‘SLid 3OVNIVYA ‘SNIVHA “I3NNVHO ONY 843> 'LNIWIAVd QYOY SY HONS FUNLONYLSYYANI
OL 39VWYA ONILSIX3 ANY 40 LNILX3 ANV NOILYOOT 3HL LSIT TIVHS L¥0d3Y 3HL “3LIS YHOM FHL 40 ALINIOIA
IHL NI 3¥NLONYLSYHANI GFTIOHLNOD LYOJSNYAHL 40 INIWLHYAIA ONY TIONNOD ONILSIXI ANV 40 NOLLIANOD

3HL NO 1¥0d3¥ V “TVdIONINd OL GYVMHO4 NV FuVdIdd TIVHS HOLOVHLNOD HL HOM ONIONIWINOD OL HORd ZLO

dNONNWYHYIF 40
JYIHS 4O NOILOVASILYS 3HL OL G3LVISNI3Y 38 TIVHS SHOM a3SOdOdd 3HL A8 03DVINYA HO G3IHION S1ISSV T1V 11D

WVAIONIYd 3HL A8 03103410 SY 1I0dS SSI0X3 40 3S0dSIA TIVHS HOLOVHINOD FHL 019
3INDIY FUIHM STHONIML TIV 40 ONINILYMIA THL ¥O4 FTEISNOJSTY 38 TIVHS YOLOVULNOD IHL 69

Q3LOVAINOD ONY T1I4 GIA0HddY

HLIM 030V1d3¥ ONY 3AOW3Y 38 TIVHS S10dS 140S ANV "INIANILNINIANS FHL 40 TVAOUdAY JHL OL ‘6821 SV HLIM

FONVAHOODV NI G3LOV4WOD 38 TIVHS 3AVHO-8NS A3S0dX3 3HL 'LNIWIAVd ¥O 1114 ANV 4O LNIWIOV1d 3HL OL HOIdd ‘89

NOILOMMLSNOD AN NOLLYOIMEY-
OL HOId TYdIONINd FHL A8 3ZIMOHLNY 38 1SN SONIMYXA 3HL NO NMOHS STIV.L3Q 3HL OL NOILVIMVA ANY 29

‘ISIMYIHLO Q3LVLS SSTINN SYILIWITIA NI Fu¥ SNOISNIWIA TIV ‘99

“IVdIONI¥d 3HL 40 WAOYddY
HOId FHL ONINIVLEO LNOHLIM GIINYA SYIEWIW THNLONULS 40 SIZIS HO IAvW 38 TIVHS SNOLLNLILSENS ON '§9

“SIN3WNO0A LOVYINOD

IHL A8 GIRVA FHIHM LdFOX3 SIILMOHLNY AMOLNLYLS T¥OOT IHL NV SINIWANIWY ONIGNTONI LNITVAINDI

¥O ".SIUNLONULS JNILIYYI O NOISIA 3HL HO4 SININIAIND. L66¥SY YYINOILYY NI 'SIA0D 'V'V'S INVAITIY 3HL HLIM
JONVAHOOOV NI 38 TIVHS STVIMILYI ONY dIHSNYWMHOM T1V SHVIA SZ SI FUNLONYLS SIHL 40 3417 NOISIA WNWINIW ‘+©

‘037vOS38 LON TIVHS SONIMYHA 3SIHL “IONIWINOO SI NOLLYOI¥EYS ANY NOILONYLSNOD
340438 YOLOVHLNOO 3HL A8 G3I4I¥IA 38 TIVHS XYOM 3LIS 440 ANV LNO ONILLIS 3HL OL INVAZ13Y SNOISN3WIQ TIV €D

MHOM 3HL HLIM ONI3IFOOHd 340438 INIANILNINIANS HL OL 0334I43Y 38 TIVHS SIIONVIIHOSIA 1TV 2

R}

S3LON 3S3HL ¥IAO JON3AIDTud VL
SONIMYA NO SNOLLONHLSNI “LOVHINOOIHL 40 ISHN0O JHL ONIMNG G3NSSI 38 AVIN SV SNOILONYLSNI NILLIMM HONS
HLIM GNY SNOILYOIJIO3dS ONV SONIMYHA LNVAZT13Y ¥3HLO 11V HLIM NOILONNPNOO NI O¥34 38 OL 34V SONIMYSA 1TV 1O

IVY3INID

'SINIL 1TV LV SHYOM 03SOdO¥d IHL OL GHVOIY HLIM G3NIVANIVIY

S1 AL34VS OI18Nd NSN3 OL ALITIFISNOJSTY SHOLOVHINOD FHL SI 11 'SNOILIGNOD GILVIOILNY 3HL 04 QdvOIy

ONIAVH ‘S3ILIALLOV NOILONYLSNOD ONINNA Q3SSIHLS ¥IAO SI LV ON LYHL FUNSNI TIVHS ANV NOILINOD 318V1LS
GNV 33¥S ¥ NI 3¥NLONYLS 3HL ONINIVANIVW HOd 3T18ISNOdS3Y 38 TIVHS ¥OLOVHINOD 3HL NOILONYLSNOD ONINNG +S

'SNOILINOD.

IVLNIWNOYIANS ISHIAQY ¥3ANN 3LOMLSTY 38 AV 3SN LVHL GISIAQY 38 LSNI SHISN dWVY ‘'SNOILYOOT a3S0dX3

1¥ 030INO¥d 34V SdIVY ¥3HM "ONILYOS WIDYIWNOO ANV DI8Nd Y04 SHILVM N3O OL SS300V LO3MIA JAINO¥d

OL SNOILYD01 03S0dX3 NI G3LV001 38 OSTY AVAN AJHL ‘SHILYM GIHILTIHS NI 43LVOO0T 3V SANVY 1VO8 FHL LVHL
318v¥343d SI LI IHM. SINITLNO 0Z0Z Z96ESY "WZ'0 NVHL H¥3DHY1 SIAVM GOId3d LYOHS OL 03S0dX3 SI LIS 3HL €S

SHOM ONIAIQ -

ONINMO¥A 40 %S1Y ¥ SIATOANI LYHL QINDIT ¥3HLO HO HILYM ¥YIN HO NI HHOM

INVd 380N G3¥3MOd 40 LNIWIAOW HLIM YIHY NV NI HHOM

SNVIR1S303d NVHL ¥3HLO

OI44V¥1 A8 3SN NI HOARHOO Ol34vHL ¥3HLO HO ANV ONIddIHS 'AVMTIVY ‘GYOY V OL LINIOVIQY HO NI ‘NO YH4OM
SIN3W313 3L3YONOD L1SVO3¥d ¥O dn LIL

TANNNL Y 8O WS’k NVHL ¥3d330 L4VHS MO HONIHL ¥ ¥Y3N ONIUOM -

SHIVA3Y YO SNOILYHILTY TVHNLONYLS ¥OH 14OddNS ONIYY3E QYO AYVHOIWIL

3YNLONYLS ONIYY3E QYO 40 NOILITOW3a -
o»nqu:Ezum(Smmeuz,zo:u:w:mzoowz,x:omun__wzooo»wm_t\,_»o,;m_mxw_:mw

“SYHOM ¥O4 dWS d013A3A
OL ¥OLOVHINOD ‘NOILYOII03dS TOINHOIL NI G3AIAO¥d LNIWSSISSY NOISIA NI ALIHVS ONIMIINIONT JHOHSV3S LS

AL3dVS

'SIWE'0 40 WNIWIXV ¥ 1V ONITIAVL T3SSIA INNOL 0} OL din 40 ONIHLYIE ¥04 G3INDISIA S| ALLIM 3HL 280

S3NNOL §°€ 1HOIaM
TTOIHIA WNWIXYIW GILYAIDLLNY ‘STISSIA TYNOLLYIHOTY 4O ONIHONNYT IHL ¥Od GINOIIA NIIE SVH diNvY V08 FHL
"SILITIOVA L4VHO TIVIIS MO L66vSY H3d SY SHVIA SZ 40 3411 ONIMHOM NOISIA ¥ SYH ALMIOVA ONIHONNYT LVO8 3HL 'L8a

SISvd NoIs3a
SONIMVYHA dAVY 1VOd HOV3d S3IY3HSIH 404 S310N

S31O0N TVH3INIO

N Z Ou.VOu.V@O =] m HISNNN ONIMYQ l wowioarovd | pFg Y6VAD NO AIASVE VITVHLSNY 4O AIYO dVIN viINOZIMOH POPI0TS | woumymeseiirnon sntommntong cmsso mmprsmos oo ey
LU QanOHddY ON 193rG¥d IAHOYY | 37IS OO
S £60HIQ SHVIWHONZE TYQILL MO'138 WESY'Y ONY (G0) WNLYa E rews TNaRaNaY v e
S3LON ONIMYHEA razoi0 4a/8s oNILIvaIa L¥VHO IA08Y Wpeg'0 SI HOIHM (LLQHY) 1261 WNLYA LHOIZH NYITYHLSNY IVOLLYAA
guLiaaulsu 3 s | so REVNINITEEd sroz0s0 | v
. . >i03H0
NOILONHLSNOD ALL3r oo AN | onmszanions WNLva 8s | so NI 810z1£00L | 0
240 —\_ SBeo m ; as | 40 ¥3ANIL ¥O4 a3NsS! 1z0zi50im0 | 1
_ [ Ja/aH i
ANV dAVY 1V04 - VNIJVIN HOV3E Ad3HSIH as | an H30N3L H04 3nsS! a3sInTH reozonm_ | @
dNONNWYHHAr 40 JIHS el e
ava Jnivis o NolLoY S31ON
IV SA0BY) (YNOISIAONd) SOV NOISIA JHL ANVASHLIM
B e oy NVO AZHL JUNSNI OL MOLOVHINOO JHL A8 QIHINOIY 38 AVW (S)3T1d GILOF13S 40 ONILSIL QY01 VALY H00¥d bOld
NOMAZHO X 8 - SLINN NOLLIonaa
(dnva (v (EIVM | dwwv Lvos “ONVS ¥Od WG'S NV YOOY INLIAINOO HO4 WE'Z FUY SHLATA I id WNWININ 3HL €9/ OL HOIMd TVAIONI¥d FHL HLIM S371d ONILSIX3 3SN3Y HO HSITOW3A OL INIWIHINDIY IHL WHIANOD AINOHS
TS zwﬂﬁﬂﬂﬁﬂw mmm.m_r TeEn s zxmﬁﬂwmﬁuﬂh | S 512:091 40 GIMNEINI SO ONY EHILSZ 40 ALISNSG LKL SIS S¥ Go1S1IN30! SYM 1VINALYIN SHL G308M0S HOLOVALINOD JHL 3411 NOISIA WNWININ ¥Y3A 52 03HINDIY FHL IATIHOV OL 318V 3HY AJHL 3LVHISNOWIA WHIINOD
L e YA A0 SV S HOIHI WOMS XSUVND LNIOVIGY ShL NOUd JTEVIVAY SUv S L Ou3 TVOINHOALO%® Z0/d SNOILOIASNI ONY ONILSL G3AIAO¥d STTid JLIMONOD ONILSIXT JHL 40 ISN-34 ¥IAISNOD TIM TVAIONId JHL 'SQ
0Z'Weg) SINVIZ | 02 'Wee) SaNvIe (SLINN
ONILSIX3 ONILSIX3 0Z 'NZE) SINV1 Z NOIS3A 3id GIHINDIY FHL WHIINOD OL JLISNO ST3AIT IVAOWIY ONIMOTI04 NOILIONOD HIZHL
04049035 HSITOW3a HSITOW3Q | _ONILSIX3 HSITOW3a RENES) 00N ISTHL ¥OFHO OL GFAN TIM HOLOVHINOO JHL MNOBYH IHL HO3 NOLLYWSOAN TYOINHOILOIO TVINID p
~diva 1vog | SIIHL 18 STTid GHVMYIS OML 3HL 4O TTBYTIVAY ATLNINEND LON FuY STIAT] ¥00HAIE ‘SONIMYAA FHLNO OL LO3rANS SHIANI ANV ONHOIA SUNLONMLSENS ALLIM IHL 35N OL HIIS AV dNONNWVRMIF 40 JuIHS 3HL +a
SHIANTA SHIAN3 SHIANTA NMOHS 34 ONV ALL3M 3HL ¥04 NOISIA TYNIDRIO FHL NI G313LLNZAI IIM ALLIF ONILSIX3 IHL HLYANIE STAT1 %0088 'LO/d
UIGENY HLIM HIGEN HLIM UIFENY HLIM SYHOM 3STHL 40 LuVd SV A3HSIENNITY ANV 30V1d NI 133138 OL S (O0H) NOILLYWHO dWv ONILSIX3 3HL €0
LLb0-5903S | ¥34VHO MIBWLL | M334VHO MISWIL NOLLD3S-0 133LS ¥IAVHO
EERRETE SR 2 "TVOINHOILO3O ANV ONFid Q310310 ISIMHHLO SSTINN ALIIOVA FLSYM AVE HIWIHE FHL L 40 03S0SIA 38 AVA VINILYA 20
'STd JLIHONOD MANX6 | Tid ANV S31d 133US
ONILSIX3 ‘ONILSIXT MEN X 6 TIVISNI
(AT SRR SEILELEL | SlIlEEE SEel R Ll | ‘8Y1S ¥3d 133HS SNONNILNOD 3NO 38 TIVHS ONIDYOSNIZY HSIW '€0d FUNLONYLS ONILSIX FHL 40 FT1EVIIVAY JY SONIMVHA ‘SHIANIS
£040-4903S WE'L X W98 WO'Z X W9'9E WO'ZX W9'9E CENES) GNY ONI¥OIA ‘FUNLONULSENS ALLIM INIWLNEY TLTMONOD ‘SHLVA ‘ONIBHIH 'SEVIS JLTHONOO ONIANTONI ‘SHIOM
“anNoz 3HL 40 LNIWIONIWINOD OL HORSd ALLIM ANV SV LYOS ONILSIX3 JHL HSITOWIA OL GIINDIY SI YOLOVEINOD 'La
“334 ONIMVAT | £ NOILAO | ZNOILAO | HSVdS V NI NVdS 3411 ¥V3A 52 V 04 GINOISIA 38 TIVHS SONIXI4 ONILIIT 0300383 TIv "INIANILNININS NOIIONIa
FHL 40 YAONddY NILLIMM HORId LNOHLIM GIMOTIV 38 TIVHS SONIMYAA THNLONYLS FHL NO NMOHS
378VL SNOILJO 40 AYVINANNS ISOHL NYHL ¥3HLO SISYHO HO SISSIOTY 'STTOH ¥IHLO ON 'STINXTS ¥O STT8YO NI-LSVO A¥VIIRIOUd “SRIOM




-

(QHV) €661 STIATTMOOY SHNOGHVYH ANV ANIIVIN 02" Z-
(QHY) 1661 STIATTHO0Y SHNOGYVH ANV NIV 00°€-
SYNOLNOD ¥3SY1 —0'L—

SYNOLNOD NVIWN —G'0-—

aN3oa1
we'b L w9'ge 4
wo'z 6 w9'9g 4
wo'z 6 w9'ge l
H1dIM HLION3T NOILdJO

> >
|3AILVOIANI SH3L1vE Y00

Ozm_XmO._.Z_m_._.O._.Z
K g,

N mOIvolvoo mm HISNNN ONIMYNA l xasbmﬁoxm
1NOAV1 3LIS Suriaaulsus oo 088 N
NOILONYLSNOO ALLIM | o ys eas g o 3| owtions
ANV dAVY LVO4 - YNIYVIN HOV3g AY3HSIH g 49/9H e
P17 Aid Buninsuod st | o wisss J—
dNONNAYHYEIr 40 FHIHS [eINONIS/IAD e B ~oov
880 [1z0- [ 1g0- [ ego- [ zro- | 600 [ 920 | 850 | (QHY w) 73ATT
WNLYA LYVHO | Lv1 [ MTIN [MIHW] ISW [MHIN|MHHW| LvH | 3Nv1d Tvail
S3INVId TvdlLl Avd H3IN3IHE

£60HING MHVWHON3E TVaIL MO138 Wesg'y ANV (A0) WNLva
LYVHO 3A08Y Wp8s'0 S| HOIHM (LZHY) 1264 WNLVA LHOIFH NVITVLSNY

g3 v6vVAD NO A3SVE 'VITVYLSNY 40 AI¥9 dVIN WINOZINOH

WOILYIA SONIMYYHA D41
NI € NOILdO ¥Od4 ALL3r OL ¥3SOTO A3AOW 38 AVIN SdINVY LvOg

WNLlva “041 40 3NSSI 3¥0438 AIHINOIY AIAYNS NOILONYLSNOO-3dd
100 A8 @317ddNS S3NV1d TvalL

SA3AYNS NV3IW

o= YETEN]
b / . . .

00C: 1 3JTVOS

! ANV ¥3SV1 100 0202 NO a3sved SHNOLNOD
4 0202 T1ddV IOVINI TVI¥IY.

v0-¥903S

ON 193rG¥d

S50 U o BN S

0 wows o or pue

Tousa]
e

INIWANIWY

as

AYYNINNZNd

8102/L0/08

NI

8102/£0/91

¥3AN3L 804 a3nss!

1202/50/70

H3AN3L ¥04 43NSSI A3SINTY

1202/0L/40

o ST w

~-|o




Z2..| ¥0-¥0-+¥90 3S BN ONIMYEIA l woniowrous | pgg ¥6YAD NO 0ISVE 'VITVHLSNY 4O IO dVIN wiNozRoH v9-4903S 8
w (@) o -~
STIV.L3A dAVY LVOS | < ams | v LEVHO ZAORY R 09 MO (L4CHY) 461 ALVG Lo VIS TYOILYEA i o oo 2o
e - 1202/041%0 arn HO3HD.
NOILONYLSNOD ALLAr SATY — onnINIONa Q310N Sumian WNLva 60-62.8 ONIMYHA NO 03SYE STIATTHO0N 2 H NM mmezwm“wweamm_ wwwwwﬁ w
ANV dAVY 1V08 -VNIdVIN HOV3E Ad3HSIH A9/ e 2simaanLo J T T 1 100 A8 AJAYNS 1102/2}/8L 40 NOILYIOdEILINI s [ an 430N3L 103 3nSS| OSINFH 2oz |
P11 Ald Bupinsuon 20110 wues y3aNIONT oL Y 4 NO a3svd ST3A3T IOV4ENS TVENLYN 'L
dNONNNVHEAN 40 JHIHS | jeimponngino e | s o o SSINN 002-} 3OS S3LON
o)y oozl
" \V_3YINID) NOILO3S
FALVOIANE SHEdZa Fid TIVLIA dAVEHO WOLLOg ¥343d HOO0H-AIHSAYO OL
b 01 3SVE 3LYOIIOOV 40 (Vg wwioos! - 05
VIS0 9WYS 36 NOLLO8 i NOILISNVHL ONIGHYO I YO0d ¢4 aaMdoM3d
AIV13d dNVY 40 WO1108 I

HIINIONI LTIASNOD

¥006 XYWODT13
o1¥8v4039

NOIL3TdNOD
1V diNve OL
NOILISNVYL HIOONS -

|
wpBg'0- T NNLVA L¥VHO |

T m v | || | G ey

Ta
Wog T T

(@HVW) NOILVAZT3

¥IINIONI 40 NOILOIHIa
Y3ANN LS3Y0 LV
NMOQ %00d 301 3d0TS

..2...m%@“m%ﬁ%mm (wwzg=p1) wweg Isve i

3134ON0D

301 3L3HoN0D SSVI viq wuioost - 09 31vO3499V 43aVHO
HO0Y AIHSNED ;
ou SOIHL :1v1 3A08Y
3sva divy o0 FSVE FLVOFHOOV
NV1d

G0-¥0 "OMA NO TIV.L3A ¥343
G0-¥0 NO 1IvV.13a ¥343d S8V1S 'ONOD 1SvO-3dd
f=——S8V1S "ONOD 1SVO-I4d NYILLVd FT144VM W9y /L ———=F=—— NYILLVd NOYATFHO Wy9'} L ——=

"SYIHLO
(wwogl - 05) YOO wm_ __m,__w«z\swu__mo
z4 aayHomay
- NOILVIYOA NOILYTIVLSNI
\n__zé ONILSIX3 w%wwm,\ﬂx
a3gvas -
- 2> — ‘OMA NO €S
. 310N ONIMYYA
343y
(65059 < %08)
MO0y 640001 w0 WNNLVQ
6:
oFN mv_mwmumwmm_ﬁ_m Q3IMOOTHILNI T1IM ANV LVT4 ‘FANO3S SI AV OL INIOVIaV INFWIOVTd ANV NOILOFTIS MO0
\,A.Emi
TIvL13ad dAvY S STS ST VST VoS o <
ALL3P 40 3aIS Y343 a3l \ PP TR ] s >
‘Hiamwg'L  OUSY1d A310A03Y OO O AT vw\ 2 vw NN KA A N
ANV w9'gZ :€ NOILdO ddV dITS-NON \VV\ V\v \VV V\v/ \VV V\v \VV V\v \VV VV \V/Y VV/ NN\ N\ / Fﬁmwﬁ/
- - SIA DDA DO OO
HLAIM W0’z ANV / NP NI NS NP N VN . VN 7/
We'9e 23 L NOLLAO ~
. o E R . P - o . R mL._m
wig'9 : ! Iy
ﬂ\ M HweNaT ALY Lo omz%\w, pw_wmz_ (v)
—WZ HLAIM X03a ALL3r DL O AT I IO T TP D
>
00L: 1L /\ gu3 /V/V/ /V/v /V/V /V/v\ /V/V /V/Y /V/V /V/v\ /V/V /VV /v\/ /V Z 7
OILSVld a3T0A03d AW N AW NN DI NN DA SN D 2 NN N NS
(wwog -0 TV13d dAVY 40 3dIS . YV dITS-NON DD O P OO O TP OIS K
Y00 GIHSND) woo OPOOP O DTFOP O TPOLC
NOILYINYHO4 4006 XYNOO13 iz} SPNSD NSO ODI O
dINVY ONILSIX3 ol¥gv4039 X
J J ! _Ja3gv3s QIHOOTHILNI TIIM ANV Lv4 ‘THNOIS S| WY OL INIOVIQY LNIWIOVd dNY NOILOTTIS YO0N
e £A0001) 4O0% 301 WzL'e HLAIM LSTHO MO0Y
gl (9X089 < %08) \
: 60001 01 B%00€ (SHAAV12) Wv3g
HNOWYHY YO0Y JLINVHO 0L 3134ONOD SSVYIN —

3Svd T3NVd 1LSVYO3dd MO39
WG'0LSY31 LV AN3LX3 OL

(wwze-y1) wwez
ESVEEINOERSDRN

E a3aaveo MOIHL 00€ dVY did ANV XO0d dNONYY HNOWHY 0-b
ISIEOIVAVE  nniva MO0¥ FLINVYEO 640001 OL B00€ El
w0 dI¥ ¥3N0D OL SHIAV Z :LSTHO ¥IALLYE MO0
ALL3r saui olsyig oo HNONEY YNOWHY YO0 JLINVEO 60004
Q31OA03Y ¥dV dI1S-NON 01 B400€ S¥IAV Z S3JOTS 3AIS

4

NOILONHLSNOD HO4 1ON




—st G0-70-%90 3S HIANNN ONIMYHA

¢ 40 | 133HS STIV13d 13NVd 1SVO-3dd
NOILONYLSNOD ALL3Ar

ANV dAVY Lv0d -VNIJdVIN HOV3d Ad3HSId
dNONNNVYYYAr 40 JHIHS

xxxxxxxxxx

sullooulsuy

~~~~~~~~~

,,,,,,,,,,,,,,,,,,,

910SEOS [mm

N SY3ILIAN
r T

ygg v6vYAO NO a3sSvd ‘VITVHLSNY 40 Al¥D dVIN W.INOZIMOH

mmmmmmmm
xxxxx X £60HING MHYINHON3E T¥aIL MO38 Wess'y ANY (A0) WNLYA
Ja/8s
3

oNILIvaIa L¥VHO IA08Y Wpeg'0 SI HOIHM (LLQHY) 1261 WNLYA LHOIZH NYITYHLSNY

i1 fid Bupinsuop sl e

T T T
I 0

femonag Ay R

z
0L 31vOS

60-6..€ ONIMVHA NO a3svd ST3A3T MO0

10d A9 A3AYNS 1102/21/8L 40 NOILV10dH3LNI

NO d3sVva ST13A3T 30V4dNS VANLYN

ooooooooo

4444444
ééééé

. as
C [ s

N3

S31ON

aanNoIv

34V SNOILYONHHOD
avis IN3ovrav

LVHL HONS .G 'XVIN A8
d3isnrav 39 OL 319NV

02 3vOS

av1S 1SVO3dd Nd311Vd NOYAIHO 40 NV1d

943X O1LSV1d 14 j
T T
|

GG

——009——] - os r—ooi
?7

NN

kf\

(SNIOr g43) 1v)
[SERIENEEREEITS
SSTINIVLS 02N

o,

)

ﬂ//

SHI4NVHO wwge

scl

=—0G¢—=

I

00€

/I._._>> SANV1S-dN
HLNITd §2X002X00€

S4Vv1S ONINIOravy

N3I3IM1L38 Nd3L1vd 40

NOILVNNILNOO FdNSN3

7

VLY

0¢:} 3IvOS

gv1S LSvO3dd Nd3LLVd 3144VM 40 Nv1d

V13A NY3L1VYd ¥3MO3HO
VOIdAL d343d INITYILNID

0L Bopsy SANOND d33a

WWOZ HLIM NY3L1Vd 3744VM

SSY -

00—~ =t kg | <——005——=

%

@

O
SRR DR
LR L
%&&&&&&&&&
@@%%%%%%%V
w&@@@@@@@

&
K
%%
@

oo

&
§>
§>

>
%

%
%

>
¢
o0

X%

%

@>

@

2

&
25

%
%

S
2528
"u

%

%%
%%

9

%

9

T
2

(SNIOr 843 1v)

SEREEEREEIES)
SSIINIVLS 02N

iy
&/

/

SHI4INVHO wwge

NOILONH1LSNOD 404 1ON

scl

=—0G¢—=

Qe

3sn ¥3L4v

asnid Lnoydo

39 01 avis ¥3d
S3T0H ONILHIT ON ¥

g43X O1LSVYd L ﬁ

/ HLIM SANVL1S-dN
HLNITd §2X002X00€

v LY




—\ - @Ol.VOu.V@O mm HIFNNN ONIMYHA l wontorona | IR ¥6YAD NO @3SVE 'VITVHLSNY 40 dI¥9 dVIN vINOZINOH gwmwwww_nm_a WN%K%
w (@ ouey o
S7IVL3A 1ANVd 1SVD-34d | =, . 1951 ) sz Jari8s onava LEVHO ZAORY R 09 MO (L4CHY) 461 ALVG Lo VIS TYOILYEA S zwm“ “ﬂmﬁmﬂ ﬂw\w“g .
. ol TR S 3 | o 3w oo NNlva : 8s | so TNIA 810209} | 0
NOILONYLSNOD ALL3r 240 P_ seo m — ozmmu””“nm Q310N Sua3LaN 60-6..€ ONIMVHA NO A3svd STIAITIMO0E  C g5 [ 10 Y3ANIL §04 a3nss! 12025070 | 1
ANV dAVY 1VO9 - YNIYVYIN HOV3E AY3HSIS P A9/ 2SIMYTHLO | ; T 100 A8 AJAYNS L10Z/2L/8L 40 NOILYTOdHILNI
P11 Aid Buninsuog st Fa | o wuss 33NN l 0 20 NO d3Svd ST13A3T IOV4INS TVHNLYN L
dNONNAVEYIN 40 FHIHS | emonns/mo I T e oo SSFNN 0c-} 3vos S3LON
0l:1 3VOS

NVd 1IV.L3d Nd31LVd 3144VM TVOIdAL

ﬁcl
IVOIdAL A
‘s3903 a3sivy

Ol sniavy wuwol
\F/MMW\F/ N

S3INYY34 1331S
SSATINIVLS 02N

(SINIWIYNSVYIW FLISNO SIFHINDIY)
SYMNV1d NO NVdSdIN 11Ng OL
SINIOr ‘3’1 ¥3HL3O0L Savs dAvd

ol

SY1D MO07 0L 3OV4HNS dITS NON HLIM

a ogl S843X OILSV1d A310A03d ddV

X374-YMIS HLIM 310H 7114 "aNn0odd

1ON a@v3H 3d4NSN3 ".3Z33S "Y3A3IN.
A1VIddOdddVY HLIM FT0H wwse NNININ
"dIHSYM ANV 1704 1331S SSTTINIVLS 0CN

S¢

0}

L

0S
00z =gz

¥3IN0D WNINININ

% edINOS WNIWINIIN 38 on
0L 3LFHONOD TV 59

0S1-ZLN Q3SINVATVO d3ddId LOH

NOILONH1LSNOD 404 10N

0G1-0ZN A3SINVATVYO dId LOH




€

L0-¥0-¥903S

HISNNN ONIMYHA

€40 | 133HS sTvi3ad ALL3ar

HOW 103rONd
Q3N0NdaY

\azoimo

SO

4a/8s oNILIvaIa

>03HO

V/N VINOZIHOH

£60HQ MUVIWHON3E VL MOT38 Wesg'y NV (a0) WNLYa
L¥VHO IA08Y Wpes'0 SI HOIHM (12QHY) 1261 WNLYA LHOIZH NVITVALSNY

AVOILY3IA

¥0-¥903S

ON 193rG¥d

Tousay

roissa | NHA

ANINANIWY

so

ANVNINNZNG 8102/20/50 | V.

‘d3HsIgdN43d S37Id £ ONILSIX3 HLIM N9'8Z SI HLONIT ALLIr
‘SNOILVYOIdIdOW

ONIMOTTO4 FHL HLIM NMOHS ONIMVYHA ¥3d SV SINOIS3A ALLAr € NOILdO

(43700

(SWHO4 SV ONILOV) 05¥X0SH
NOILO3S 143ATND ONOD av4-3dd

NOD 0SS

dOL 02 “¥3A0D S3AIS/LLOT
0S) SdNYYHILS 00€-0LN
+1108 % dOL 08-7ZNY

NI S3T0H d31107S 0€LX92

2€0N0st
NI S3T0H Q3L107S OL .06 LV) 260N0LE
40 39NV14 dOL NI S3T0H a31107S 20-¥0 G2’ ‘J1v0S
05 X 2Z@ ANV SL1708 A3SINVATVO NCY NOILD3S
0ZIN 04 ('dAL) LEDNOSL 40 IONVIS
NO11049 NI S310H @31107S 0S X 22 TVLIA SHIHUNLOVANNYIA
~ . 01 04d00Z OL XI4 "43aN34
ST aaost o4og3113dL
ol —» olo BE
olo|—% oo o|o
TJo|e] —% oo oo
ele|—= ole o|o
| 24d 00z
L L~
2070 G2l JIvos
(H/  NOI1o3s
S17049 A3SINVATYO vZIN
440t ¥O04 31V1d dvO 1d9L AvIHSSOYD

£60N0L€ 40 FONVTd WOLLOG NI

SYA ST
‘34ITNSIS3a

AHVYWO'L
3A3THILVYM XYIN NOIS3A

14vya weo
ONOTWo'8
“13SS3ANOIS3A

- SI10H A3LLOTS 0ELXZZ
H y -
piny =t g
oLy OMN (e ,ICI\ ,lﬁ =
&
1 I 1@U
P =
m:H IV13a SHIYNLOVANNYIN
N — 0L 04d00Z OL XId ‘43aN34
- aa osl 9¥OaITIIML
(43ANN) IA33TS 267 (dAL 0002)
04d G2 X 002

T

NOILO3S dAVY gvV43dd

10-¥0-¥903S NO

1 V13a ¥3d SY ONOTWNOYL
349V 6 OL € S31Id ¥O4 SdvO
371d "AN3 A4VMANVT IHL

1V NOILVINHOd dAVY JHL OL
138440 @31INIT 0L 3NA ONOT
ININ00S THY (ON3 Q¥VMANYT)
¢ ANV | S371d ¥04 SdvD 31id

(Lo+0,

NOLLONYISNOO ALLIM | o " r_ sbo 5= | s WNLva s o s e |
e NEIE
ANV SdAVY 1VOd -YNIYVIN HOV3E AY3IHSI o1 it BUBRSUOD M " (GA1V1S ISIMYIHLO ! N T3 s [ rzoasom |
+ =l wuas HIINIONT SS3INN . as | aH ¥3ON3L Y04 03Nss a3SINIY 1202/0L/Y0 | €
dNONNNVHYEA 40 JHIHS EIRONIG/IND T e T s o o 051 3OS S3LON
"HLQIM WZ'L INGWLNEY 31T4ONOD -+ T, o NOILONYLSNOD d04 1ON
"LL-#0 DA ¥3d SV (Y3GNIL) TIV.LIA ¥I4VHO . 2040 Scil ‘31v0S
“L1-v0 OMA ¥3d SV HLAIM INZ L ONIMOIA d¥4 . //N\ Ivi3a
"Li-v0 OMA ¥3d SY HLONTTINZ'L 40 AVAHSSOHO Z60N0LE  »
‘€ NOILJO 01-70 OMA ¥3d SY NOIS3A ITd~ » Q3ASINVATYO QH LNIWIDHOANIZY TV

§¢:l ‘3IvOs

ANIVO 9LINC
‘dV0 1dOLXSZIXSZL +
113SSNO 1deLX5eLX§.e.

31V1d dVO 1d9

00

('dAL) s3aIS HLOE
SYANTSLILS §3IM Td9L

NOILONYLSNOD

01 d0oldd sM3ame

1SV31 1V TVAOHddY NILLIIM
04 VdIONIMd OL a3LLINGNS
349 01 3dNA300dd ONILNOYO

1ivi3a

37d £'2) SHO 9'55¢€

('dAL) 3IA331S 30V4HNS
H3NNI® 37Id S/O ANNOY TV
Q13M L3714 wwg

D

e
»M\M

ovL

ENEERS)
LZISHOLSY

MN88 MOTd ¥3LSVIN 4'S'V'd

\H:Omo MNIYHS-NON BdN09
/A ‘

S13SsNo 1d¢t

\H/

AV3IHSSOYD £60N0LE

(dAL 0002)

04d G2 X 00:

('dAL) LEONOSL ¥AANN

SY3IN344ILS 1doL

|
Sl =

T—(dAL) L£0N0SL——]

[=E

v

[t
Py

/

|

'SNOILYOITddY d3avo1 IAVM
¥04 1IVL3A SHIINLOVANNYIN

d3aN34

/

L - —
\E SNOILOINNOD '(NVdS 319n0a) (UAL ooou\ Qd sz} oogITIIYL
ALL3r 40 HLAIM ONINNYIS
INSEOIN HSTW INIW LOOS3HVE 9dd 6L x 002
4
- X31¥D T13MAVIHL ONIXOIA d¥id
0-i 002}
\Y./ NOILO3S

(N

TET

€ NOILdO dN3

ay
Wog'L T8




M” Ay

80-70-¥903S

HISNNN ONIMYHA

ANV SdNVY LvOo4d -

€40 ¢ 133HS sTviad ALLar

NOILONYLSNOD ALL3Ar
VNIFVIN HOV3d Ad3HSId
dNONNNVYHYAr 40 JHIHS

HOW 103rONd
Q3N0NdaY

V/N VINOZIHOH

\azoimo

£60HQ MUVIWHON3E VL MOT38 Wesg'y NV (a0) WNLYa
L¥VHO IA08Y Wpes'0 SI HOIHM (12QHY) 1261 WNLYA LHOIZH NVITVALSNY

SO

4a/8s oNILIvaIa

AVOILY3IA

\zzou0

>03HO
ONRITINIONT

ANLva

\zozoia

WL N

31VL1S 3ISIMY3IHLO

°29J0ysesas
p11 A1d Buninsuod i

\zozoima

,nxn_ 1 n=,>_
4

wuas u3INIONT

SSIINN

[BINIONIS/IIAID ; ”

ava

Funivnels

0 S0
o Noiov 0§:1 3OS

¥0-¥903S

ON 193rG¥d

Tousay
030

Nya

ANINANIWY

so AYYNINNZNd 8102/20/50 | V.

so TNIA 8L02/E0/9}

aH [TEN 0202/60/1.0

4a 43IAN3L ¥O4 aanss|

0
|
1z0zisomo | z
€

aH Y3AN3L ¥O4 a3NSSI AISINTY 1202/01/70

NOILONHLSNOD HO4 1ON

SYA ST
‘34ITNSIS3a

AHVYWO'L
3A3THILVYM XYIN NOIS3A

14vya weo
ONOTWo'8
“13SS3ANOIS3A

B |

INJANILNIIANS JHL 4O NOILOVASILYS
3HL 0L 037114 LNO¥S 38 OL 3uV 3SIHL
$S300Md ONITI¥A IHL ONINNG ()3 d FHL
ONNOYY Q3LYIND TV SIILIAVO FUTHM

(c0SL<) ANVS OLNI WS'S WNININIW
TIA INISTedd LON SI HO0M THIHM

(2b00G<) ¥IAVT ¥00Y LNILIAINOD OLNI
Wg'Z WNWININ A37740 38 TIVHS S311d SHO

NOILVYTIVLSNI 37Id

S

8070 Szl TVOS S} -3Tv0S
‘HLOM WZ'L INFWLNEY FLFHONOD N NOILO3S NOILO3S
‘LL-p0 OMA ¥3d SV (¥3EWIL) TVL3A ¥3VHO -
L0 OMA ¥3d SV HLAIM WZ'L ONIMOIA b -
“LI-¥0 OMQ ¥3d SV HLONTTINZ'} 40 QVIHSSOND L60N0LE -« ATV 0ZINZ ‘SHO OL A1Vd . ‘MOTI3A Q3LNIVd TV
"€ NOILdO 0-/0 OMA ¥3d SYNOISTA ITd ~ + 35V TdZIX0SIXGET ‘dVO 0 oc AQJm_mﬂ%wwm@m_w_%*_vn_w.ﬁ_wﬁmwmhm /EYO J00HdYAHLYIM
"G3HSIGUNTY STId £ ONILSIXT HLIM N9'SZ SI HLONTTALLIP - I1Id OL LVI10 Td9LX09LXSET I HLIM ATV 0'SSHOE VL1
'SNOILVOI4IdON e
SNIMOTIOH SHL HLIM NMOHS ONIMVEQ ¥3d SV SI NOISTA ALLIC € NOILO — ° — [ —
| , [ L] M I
5z:1:3Tv0S - [ L (. [
oIS , | [ " T— ! |
AVE AN3 OL 1IVL3A ¥3AN3d T T S 7 "o
o S |
('dAL) 2£0N0S1 bl P bl ,y . rot , S ,y,
[ [ [ ,m [ [ | 5 ,m,
@m M@ [ o [ Imo [ | M uf
C / =
s 7 \ s d30N34 ad € NOILJO %04 (3Tid aN3) 2 3id
ﬁ 0002 / G¢l Od0g3 ML 0L $311ddV TI¥13a SIHL :3LON.
/ 010\ Szl IVOS
TIV13a SHIINLOVANNYIN N vi3da V130 SYOLOVHINOO OL
0L SNOILOINNOD d¥id 135008 NOILLO3MNI LNOHD
[
ATV 0ZNZ ‘SHO OL 31¥1d
5zl :31v0S 8070 AR/ ISV 1dTIX05LXGET 'dvO Qa3 SHOLOVHINGD
SN S Fid OL 1¥310 1d9+X091XGE L 13400S 43318 LNOXHO
Iivi3a NG 1ivi3a 4
s £0-40 Vyanasauseam T 7| ‘
 — ( ) ° S %7
< 3aIS HOV3 8 OLAIvVO 0zNg -+
vo n_ob.m_,wwmm_w_m ¢ J AN /€£0N0S)L OL ATVO 9L ‘dvO - [ mo.uﬁ & 1v310 TdoL 2% QVIHSSOYO 260N0LE
L1398n0 el & ﬁw N 1doL + (1dz} 0L a3aT13Im ‘3alis g A
s S HOV3) S13SSNO 1d0t4402 £0-40 0 £0N0S1 v ‘
& N N1/
:
T QvIHSSOMO/260N0LE : (974 dOL 9N0S | OL) ATV T
EN ('dAL) ATVO 9LWZ + TdOLX09XGLL |_1dZ1X061X005 .
g 1 0ZINZ ‘SHO OL LV3TD Tdg1X051X051
5 ~ , Mo ZHiZ + (LIS JONVHO 39079 ¥O< SSIPOV MOTIY
S : | 0L WIML) TdOLX09X0L L
D | (dal) Oddost i o OL SHO OL IONIH F18YLINS IAINOYd -
ATV ZLNZ + (LINS 2 Z2 ——
OL WIHL) TdOLX09X0L L D\ g s
('dAL) 2£0N0SL - e 64X 002
.
S
"SNOILYOINddY 03av01 3IAVM S
! Y04 "IV13a SHIUNLOVANNYIN OL L~ - .
\\ SNOILOANNOD ‘WSEOW HSTW ININ A/ou_n_ 6/ X002 \\ SNOILVOIHI03dS LHOdSNVHL )
04d 62X 00T - X31VYO T13IMAIYL ONIMO3A dud 04d 62 X002 40 LNIWLEVH3A HLIM L] MOTI3A A3LNIVd TV
ATdWOO OL SI NALSAS 'I10d T dvo 400udyaHLYIM

OL @3xI44v LHOIT NOILVOIAVN
JdINOYd OL HOLOVHLINOD

HLIM ATVO 0'GSHOE VL L

002:L

<

\

NOILDO3S




€..] 60-70-¥903S o | —— VIN inozon -
e QOB , ON 193rGHd
£60HNA MHVIWHONIE TvaIL MOT38 Wese'y ANV (AD) WNlva WACHdAY
€40 € 133HS STIV13a ALL3r Sull SuLSu 1e00in0 da/as N L¥VHO IA08Y Wpeg'0 SI HOIHM (LLQHY) 1261 WNLYA LHOIZH NYITYHLSNY IVOILY3A smw zwzw M“w“w‘vﬁ“ om0 v
NOILONYLSNOD ALLAr 51 ’ oys m 5 W I | onmaaniona NNLva s | so N sioz09L | 0
Va0 ISSENE] 8s | aH [TEN 0202/60/L0 | 1
ANV SdIAVY 1VO9 - VNIYVIN HOV39 AY3IHSIH P11 fad Buninsuon A9/ "0 [031V1S 3ISIMYTHLO ,N _,>_ m,v mwo 8s | 40 ¥3AN3L ¥O4 a3nss! 1202/500 | 2
dNONNIYHYIF 40 FUIHS | eimonnsino 00 | e T | seImn 01} 31v08 ST T
PP
g ZO_FODmn_anOO mon_ |_|OZ ¥IAOD 3I9A3 004 ‘Z0L1S ‘HSIN ONIOHOSNITY
Q3SINVATYO AH LNIWIDHOLNIFH 1V
60-70 EIARE L] ¢
§¢'l ‘3TvoS //l_\ NOILD3S 31vEg3d 1V ¥3A0D 04 'dV1 6Z'L 1 3VOS

NOILO3S NI 00€ ‘a3”INDIY SY 50D doN/VN_‘Z IVL3Iad INTANLNGY

(¥43aav) Ss9LE @os

ﬂ|:|m.j L'ZLSHO9'GSE (534075 3AIS )\
$1709 AISINVATYD vZIN | | SONNY WYIT 02 TIVHO4 dAL) 7}

= (SLV310) 1d9%05 - - L YN HLONIYLS ONOO
4407 ¥04 3LVId dvO 19l [ |2 T
NI'SFT0H @3L101S 0€1X9¢ 3 AN LNIWLNEY ONOD OL 3LvE3d 002 I
S oLy i 1 e
e | i (dAL) L£ONOSI—F— w ¥ + 13 (dAL) 2£0N0S) KA - ,
: T  ldAzeonost—"1 sisserssss :
3id OL ONNS 00tfo0 \ == N : A ERTTEY if i
‘ONTd LNO¥D Tdzh |, o "WBEOW HSIN _z__\,_\ |
006 (2¥) AVO 9LINZ ‘STTOH @81 - X3LVHO T13MATHL ONIXOIA d¥4d J1veE3d 00e
ON7d % 3LY1d dvO OL
MN88 MO ¥ILSYIN Q30713M HvE INIFH ZIN 440 ¥
4'S'V'8 LNOYO MNIYHS-NON
£dINO9 ‘FTOH T1I4 LNO¥O
Q310N 3SIMHIHLO 5L 1IVOS NV1d 18Vd - INSWLNEY 31F4ONOD

SSTINN TIALS SSTINIVLS 9L gm0
3g0L sINaNodwoo Ty 11VL3A {3AaAv

310N g
NOILONYLSNOD OL MOl -
6040 szl 131vos SYFIM € 1SV 1V TVAONddY
//m\ Iv13a NILLIMM ¥O4 TVdIONINd o
0L a3LLINgNs 38 OL g
34NA390Yd ONILNOYS ‘3LON
Ild £'2L SHO 9'sGe S1000€ ® SONNY WVIA ﬁ g
o
7IV130 SYOLOVHINOD OL \\ 371d OL ONNS I 3
135208 NOILO3PNI LNOYS S \,o:._a 1N0YS dzl : LIE
4 m
N p MNg8 MO ¥ILSYIN 4'S'V'8 < 2 2
- | B,
5N0LE OL ATYE \onmwv_z_m:m NON BdIN09 i w2 Z
02Ny "31Y1d dv d9, “ ONIXI4 ¥3A0 HSNT4 LIS V101 440 9 "INITVAIND3 ©
V130 SHOLIVHINOD OL ONIMO3A dd $§303 i Q3AOHddY ¥O NAH ILTIH ‘SS 9LE
OL 13008 43378 1N0¥O - , d0 NAF
= / u\ YIHSYM B LN *1108 ‘dAL 0GZXPZNZ
- , , ‘ 3
(1108 8 dOL) ATV
, NOILdO ¥O4
M L , 9LNZ (S1V310) 1d9¥0g OILdO HO
QY3HSSOMO 269N0L€ wg'| SIHLAIM
i [ Ly (43aav) SS9LE @0S (dAL) 260M05) < _Inaningy
E ~—(dAL) L£0N05L——] ‘ -
C 7}
“ SOV ddy GaavoT Indn / ALy
404 TIV130 SHIINLOVANNYIN
0L SNOILD3NNOD (NvdS N3 HOVE SdVO 3N0a
378N0Q) %23 40 HLAIM ONINNVdS
NBEOI HSIW ININ LOOA3xve 0b 002:1
- X3LVHO T1IIMATYL ONIMOIA ddld ¥/ NOILO3S
'INIANILNIHIDNS 3HL 40 NOILOVHSILYS EN

3HL 0L 03714 LNOYO 38 OL 3V ISTHL
§S300Ud ONITING FHL ONINNG (S)3Td FHL
ANNONY Q3LYIMO UV SIILIAYO FHIHM

(Edb0G1<) ONVS OLNI WS'S WNWININ
T¥A LNISTHd LON SI HO0H FHIHM

(ed00S<) YIAV1 %D0¥ LINILIJINOD OLNI
ws'Z WNWININ 03717140 38 TIVHS $31id SHO

NOLLYTIV.SNI 3id ‘HLAIM WZ'L INGWLNEY 3LIHONOD -
SAs ‘L1-70 OMA ¥3d SV (4IEWIL) TVLIA ¥34VHO -
MNoISa0 ‘L1-b0 OMA ¥3d SV HLAIM WZ'L ONIMO3A dld +
s "L 1-p0 OMA ¥3d SY HLONITWZ'+ 40 QVIHSSOMD 60N0LE  + :

TR ERIVA XV NOISEG ‘¢ NOILdO 040 OMA ¥3d SY NOISIA Fd - —mTE
‘Q3HSIEYN43Y STId £ ONILSIX3 HLIM W9'8Z S| HLONITALLAr  +
i ‘SNOILVOI4IdON
ool e2% | | SNIMOTIO IHL HIIM NMOHS SNIMVEA U3d SV ST NSISIA ALLIF € NOILJO




Z - 0L-¥0-¥903S HIANNN ONIMYHA l son so3rous VIN 1VINOZIYOH POY0IS | s
o7 £60HA SUVINHON3E TvaIL MOT38 Wege's GNY (00) WNLYa e INGRONRY

SNOILdO IId < o - Lt daigs ONILIVMa LYVHO 3A08Y Wp8s'0 S| HOIHM (LZHY) 1264 WNLVA LHOIFH NVITVLSNY AVOILYAN P P Taozsone 1o

NOILONYLSNOD ALLAC - ) a0z AN | onmomnon WNLva as | a ¥3ANIL ¥O4 Q3NSS| AISIATY 12020490 | 2
ANV SdNVY 1YOE - YNIYVIN HOV3E AY3HSIH mm m YSEBS [mm Sl SN ,
P11 Aid Buginsuo 2001170 wuss w33 aawis g .0 S0
dNONNAVYHYEIr 40 JHIHS JeINIONAS/IALY o s o Fr— 3SIMYIHLO SSIINN 0S:1L 3TvOS 310N

Gg¢ 11 3Tvos G¢ 1 37vos 0§ : 1 37v0s

J134ONOD ONILSIX3 HSIgdNd3d - € NOILJO

30v4dn

X004 aNNOS

N

oclL

‘NHO4 FLIHONOD HIALNO ¥IOHUV1
7 Tz_w: Q3IHSIFYN43Y ANV G3LO3dSNI
38 0L SI 2 31id (XO¥ddv) 008~

ao (371d aN3) £ 3id ONILSIXT :3LON

‘NIW 00%

MO0d OL AXOd3
‘d3aa3an3 00y X @ze
71714a ‘00€-¥2N

/ L

(s03ds
371d TYNIDINO OL T4
3134ONOD 3AINO¥Hd)

INHO4

LIHONOD @006

3Sve LV Q0 099 dAL

311d ILIHONOD ONILSIXT

"LHOI3H a3gv3s
MO39 WINOOS- NOYS
S37Id OL (Q3IA0O¥ddY
LNITVAINDI

¥0) 3dVL ONINId
3ANIYYIN A13IHSY3S
OSN3A HLIM d3ddVeM
38 0L S31d TV

S2'l ‘3OS
NHO4
3134ONOD @006

(s03ds
37Id TYNIDIYO OL T4
3134ONOD 3AINOYd)

MO0d OL AXOd3
‘d3aa3gans 0oy X @ze
1714a ‘00€-v2N

NIN__ ONILSIXT 099

3134ONOD - ¢ NOILdO

“IWAOHddY d04 S1IV.L3d LNOYO ANV
INIW3LVLS AOHL3IW LINGNS OL
HOLOVHLINOD 'MO0da3g OLNI 009 ‘NIN
d3771-¥A S370H S€Z OLNI 3LNOHO

AXOd3 SyVE ¥31dVLS ¥ZN-9 /

JOV4UNS MO0 ?gl\

|
|
T T —

034,082

9 37Id 40 NOILO3S H3aMO
¥04 3”IND3Y 3dId A0 040} ‘3LON

30OV4HNS ¥O0d O1 3svd

1V W04 13318 Tv3s

a3LvadiA

o
ATIN4 ‘'I1IYONOD 0SS 3AVEO %

HLIM 7714 "MY4OMINHOL SY
ONILOV LNITVAINOI Dw>0w_n_n_<\

¥0 ‘dlLSY ‘a08Ls ‘Idid

ANIWN3O A30HOANITY gl

*****::}

y

“NIW 000}

9 S371d -'INON 0052

“NON-00CH

3 1la

‘INON 00S

ANy

1N0440 31Id 1331S wwggl X ao 099 \

A

vENO—— ]

"IHOI3H d3avas
MO39 WINO0S- WOXH
S37Id OL (@3IA0¥ddY

‘NIW 00¥ LNINA3I9INT

AINITVAINOT
¥0) 3dV.L ONINId

(IVLOL ¥) 3Id NI SL108-N ¥ZNZ

ANIYVIN A13IHSY3S

OSN3A HLIM d3ddVam
g9 01 s37d 11V

F 1

dOLl 1V OIN¢IN ._Z._.DD<\

\\F@J 7
1NOYO ONITTIATT

AVIHSSOYO 960N0LE

V13d 34NLONYLSHYIdNS HO4
£-¥0-¥903S ONIMVHA d343

1Nn2440 31Id
ao 099

S¥0 00Z @ SOITZIN

Gzt :31vos

"INIANILNI¥IANS
3HL 40 NOILOV4SILYS

3HL 01 @374 LNO¥O 38

OL 3V ISTHL SSTO0¥d ONITTIHA
IHL ONINA (S)31d IHL ANNOYY
Q3LVIYO YV STILIAVO THIHM

“(edd0G1L<)
ANVS OLNI WG'S WNINININ T11¥a
LNISTd LON SI YOOY ITHIHM

"(Bd¥005<) »4IAVT HOOY LNILIJNOD

OLNI WS'Z NAWININ a37714a

349 TIVHS s3id N,N_.wIOQmmml/L

NOILVTIVLSNI 37Id

N3AINGH3AO ANVS FT1aVIdvA

1331S - | NOILdO

'LNIW3ON3IWWOD

0L ¥O0Idd d1l ONIMId d31d300V 3HL NI G31N3INNO0A
38 T1IM ANV AODOTOAOHLIW ONITId SHOLOVHLINOD IHL
NO LN3AON3d3a 39 1¥Vd NI TTIIM TVINILYN ONIAONNO4
40 HLON3YLS 3719V1d300V ONILYOIONI VI¥ILIEO

“3¥NLOVYH MO0y TVILNVLSSNS

40 3ON3AIA3 ON ANV SS300¥d ONIAIMA 3HL
LNOHONOYHL FONVLSISTH ONOYLS-I1YHIAOW ‘AQYILS
34INO3Y 1TIM FONILIJINOD HO0N 40 NOILYNIWYGILIA.

HLIM 30V44NS XO0d ONILSIX3 T~

"IHOI3H a3avas
MOT38 INNO00S- NOX4
S31Id OL (Q3A0¥ddY
LINITVAINOI
¥0) 3dV.L ONINId
ANIYVYIN A13IHSY3S
OSN3A HLIM Q3ddVdM

38 0L S3d TV

Wygg'0- T WNLYA L4YHD

wge'o- 1d

ws2 0 7d

1V13A 39NLONYLSHY3IdNS HO4
£-¥0-¥903S ONIMVHA d343

NOILONHLSNOD HO4 1ON

Py

VD




N Ay

L 1-¥0-¥903S

HISNNN ONIMYHA

SNOILdO d344VHO ANV NOILO3S SSOdHD

ANV SdNIVY 1VO9 - VNIYVIN HOV3EG AY3HSIH

NOILONYLSNOD ALL3r

dNONNNVYHYAr 40 JHIHS

°29J0yysesas

P11 fid Bupinsuod
[RANONNS/IAD

HOW 103rONd
Q3N0NdaY

\azoimo

da/8s

SO
oNILIvaIa

\zzou0 aw

>03HO
ONRITINIONT

\zozoia

WLAH

N

31VL1S 3ISIMY3IHLO

\zozoima

wuss

u3INIONT

SSIINN

i

ava Funivnels 3w

NoLLoY

V/N VINOZIHOH

£60HQ MUVIWHON3E VL MOT38 Wesg'y NV (a0) WNLYa
L¥VHO IA08Y Wpes'0 SI HOIHM (12QHY) 1261 WNLYA LHOIZH NVITVALSNY

AVOILY3IA

ANLva

SH3ILIAN
r T

T
4

0 S0
05:1 3JTVOS

¥0-¥903S

ON 193rG¥d

Tousay

Nossa | N¥Q

ANTWANIWY

8s | so

ANVNINNZNG 8102/20/50 | V.

8s | so

TNIA 8L02/E0/9}

8s | da

¥3IANIL ¥O4 a3NSSI

8s | a

0
Lzozisomo | 1
z

M3IAN3L HO4 Q3NSSI A3SINTY 1202/0L/70

S31ON

Aad 0/X08 940931131 + SY4344VHO HYHHVYr/0'01Y300)

HLAQIM XJ3a we'L ‘S3TId 3LIYONOD a3IHSIgHN43Y - € NOILJO

£€0N0S} NI S310H d311071S OL

(110,

ada 0/x08 9409311341 + SH344VHO HYHHVIr/0'01 V3001

HLAIM ¥03a Wz 'S317Id 3LIYONOD M3N - Z NOILdO

£€0N0S} NI S310H d31101S OL

S¥A ST
34T NOIS3a

QHYwo'L
A3A3T¥3LVYM XYW NOIS3a

14vya we'o
ONOT Wo'8
“13SS3A NOIS3A

.06 1V) 60N0LE 40 DNV dOL NI STTOH ¢l 3OS
Q3LLOTS 05 X Z2Z@ ANV S1108 AISINVATYO o/ NOILO3S
02N YO (‘dAL) Z£0N0SL 40 IONVH
NOLLOg NI STTOH A3LLOTS 05 X 228
N N~
ONOT00G ‘S1H0ddNS
o —» BE BE Y44VHO 0LVI004
a olo| —% olo o|o 5
oo —% ole oo
ol|e| —% o|o || O
160N01€ 40 $974 LLOF/dOL
137714 9- 0LVA004
L || 01v300} OL S1708 HOVOD
] - 8LINE ‘'SHIJ4VHO HYHYVI 051 X 004
CTARE Lo
NOILO3S
S1H0ddNS ¥IA44VHO 0LVI00L
— =] =
\

(aNO8a aanoYdNI

Ol NOILYOd a3aa3gnd 319avos)
WNWININ Wwooy AXOd3 ANV a3gN3
‘13318 SSTINIVLS 91€ ‘S11709 veNy

(Qo 818) 31Id ONILSIXI

(aNog a3noudI
01 NOILYOd a3aa3gw3 3188v0S)

WNWININ Wwooy AXOd3 ANV a3diN3
“1331S SSTINIVLS 9L€ 'S1108 vy

1NOYO ONITIIATT

ONILSIX3) 4O 81§

V3001 OL S17089 AvaHdNO 9LNE
Y344VHO HVHAVr 621 X 001

v

('dAL) 2£ON0SH ¥IANN

T =1l

JV3IHSSOHO £60N0LE

|

3T

SH3IN344ILS 1dob

ad

L= e

~— >
ldAL) Z€0N0GL

HE HE

v

onole oL n_m_n_._m_>>\
ONO7T00S 0Lv3 00L

b0 \L{ I

L

!zo AvE aN3) ¥3aN34

'SNOILYOITddVY d3av01 IAVM
¥04 1IVL3A S;H3ANLOVANNYIA OL
SNOILOANNOD ‘W8EON HSAN ININ
- X31VYO T1aMAVIHL ONIMO3A d44

$§9714 1108/doL 137714
9'0N0le OL d3A1aIM
ONO100S 0Lv3 00L

ad gL 94093 113dL

| LA
ﬁlmn_ 0. X 08 940g113dL

V3001 OL Av3HdANO
9LNE SYI44VHO

HYYYVr 6

L X001

206 1) Z60N0LE 40 IONV4 dOL NI STTOH Llah0 EALEE LN
Q3LLOTS 05 X 220 ANV SL108 ISINVATYO o/ NOILO3S
02 O ('dAL) ZEON0GE 40 FONVTS
WOLLOg NI S310H A3LLOS 05 X 220
~ N~ ™
ONOT 00§ ‘S1¥0ddNS
o—s slo olo 4344VHO 043004
e e ofo oloF=
= ole] —% ole of o[ g~
ele|—=% o|o |
69N0LE 40 $914 1108/dOL.
137714 9- 043001
B 0Lv300} OL S1708 HOYOD
“1 8L ‘SHIHHVHO HYHUVI 051 X 001
{170 5z:L :3Tv0S
-d/ NOILo3s
S1H0ddNS ¥344VHO 013004
°|e e
s B
=} =}
N —— V3004 OL S17108 AVIHAND 9LINE
(IvLOL ¥) 31id NI SL108-N 2N aosis H344VHO HYHHVT G2l X 001

VZN-9

"NIW 00% LNINQIENI
(IVLOL ¥) IId NI SL108-N vZWZ

dOLl 1V OIT ZIN INLaaY
1N0¥O ONITIIATT

L1-¥0

w

S

T |

AV3IHSSOYD £60N0L g

L1-¥0

('dAL) L£ONOSL ¥3ANN

|

SY3IN344ILS 1d0)

[ ™—(dAL) 260n05L——"

S

onole oL Dm_n_._m_>>\ =) ﬁ \

ONO7T00s 0Lv3 001

w

)
=

(AINO Ave aN3) ¥3aN34

“TSNOILYOITddY aIavOT IAVM \
d04 1IV13A S H3UNLOVANNYIN OL
SNOILOANNOD "'WBEON HSAN ININ

- X3LVYO T13MAVIHL ONIXO3A d44

ad sgl odog3TIadL

\\/
ﬁJm_ .
V3001 OL avadno A 0L X 08 DH0g113dL

9LINE SH344VHO
HYYYVF G2l X 001

S974 11049/dOL 137714
9'0N0LE 01 d3a1aIm
ONOT00S 0LvV3 001




SeashoreEngineering

Technical Specification
Fishery Beach Marina Boat Ramps and Jetty Refurbishment

ATTACHMENT 2 SITE PHOTOGRAPHS

ii



Boat ramps and rock protection
Ramp and Jetty - 2017 - 2017 Jetty and piles - 2017

Ramps and Jetty looking out towards
harbour - 2017 Jetty and breakwater - 2017

Baot ramps looking towards harbour
Paved jetty approach - 2017 - Dec 2020 Boat ramps and jetty - Dec 2020



SeashoreEngineering

Technical Specification
Fishery Beach Marina Boat Ramps and Jetty Refurbishment

ATTACHMENT 3 TIDE PREDICTIONS and TYPICAL METOCEAN
CONDITIONS

Note: Tide predictions are to Chart Datum

iii



AUSTRALIA, SOUTH COAST - ALBANY
LAT35°02’S  LONG 117°53'E 2021

TIMES AND HEIGHTS OF HIGH AND LOW WATERS TIME ZONE -0800
SEPTEMBER OCTOBER
ime m ime m ime m ime m me m me m ime m ime m
Ti Ti Ti Ti Ti Ti Ti Ti
0720 0.94 0009 0.82 1 0905 1.06 2 0648 0.54 0745 0.91 0711 0.41 0331 0.62 2 0750 0.47
1652 0.42 0544 0.51 1700 0.26 1112 0.68 1600 0.35 1310 0.58 0936 0.91 1109 0.52
WE TH 1213 0.95 FR 2356 0.73 SA 1632 0.50 FR 2356 0.78 SA 1547 0.55 SU 1618 0.40 MO 1531 0.45
1830 0.51 * 2359 1.00 * 2228 0.80 2351 1.06
0809 1.01 1 0025 0.87 1 0305 0.68 2 0736 0.57 0233 0.76 1 0001 1.05 1 0352 0.55 2 0851 0.51
1652 0.38 0636 0.53 0944 1.08 1103 0.64 0830 0.97 1200 0.43 1005 0.88 1006 0.51
TH FR 1241 0.80 SA 1717 0.30 SU 1630 0.47 SA 1608 0.33 SU MO 1615 0.45 TU 1520 0.43
1818 0.56 2331 0.72 2303 0.75 2229 0.85
0847 1.07 -I 0043 0.91 1 0338 0.61 2 0019 1.00 0254 0.67 1 0010 1.06 1 0419 0.49 2 0011 1.02
1658 0.35 0744 0.57 1017 1.06 0850 0.61 0907 1.02 1405 0.32 1028 0.84 1508 0.41
FR SA 1238 0.66 SU 1728 0.36 MO 1020 0.62 suU 1621 0.32 MO TU 1617 0.48 WE
1708 0.57 2326 0.74 1627 0.45 2243 0.77 2228 0.91
0922 1.12 0100 0.95 0409 0.55 0040 0.98 0324 0.59 0014 1.03 0448 0.45 0029 0.97
1709 0.33 12 1600 0.49 201043 1.02 28 1614 0.43 0944 1.05 12 1446 0.25 20 1043 0.78 28 1500 0.39
2341 072 su o lgs g% T wo IS Ga WS 5 85 ™
0304 0.65 1 0106 0.97 2 0439 0.51 2 0059 0.95 0400 0.51 1 0025 0.98 2 0519 0.43 2 0041 0.91
0957 1.16 1536 0.37 1100 0.96 1601 0.40 1021 1.03 1519 0.22 1100 0.73 1458 0.37
SU g2 3% Mo Y353 0e 'S T8 ok G RN e §
0341 0.59 1 0118 0.96 2 0508 0.50 3 0114 0.90 0440 0.44 1 0025 0.91 2 0553 0.42 3 0007 0.84
1030 1.16 1558 0.29 1113 0.88 1600 0.37 1100 0.97 1545 0.23 1116 0.67 1503 0.36
vl 8% G WE L3k 5 ™ g Hig B3 T OF TRl 05l sasme 07
0418 0.54 1 0145 0.92 2 0538 0.50 0525 0.40 1 0326 0.79 2 0628 0.42 3 0236 0.74
1105 1.13 0330 0.92 1123 0.81 1140 0.87 0816 0.91 1126 0.61 0754 0.87
TU 1802 0.39 WE 0723 0.95 TH 1706 0.53 TH 1713 0.50 FR 1603 0.28 SA 1535 0.49 SuU 1514 0.36
@ 2354 0.77 1620 0.24 2334 0.93 2325 0.98 2313 0.78 2312 1.08 2159 0.80
0459 0.51 1 0819 1.01 2 0611 0.51 0615 0.39 1 0323 0.70 2 0706 0.44
1139 1.06 1642 0.24 1116 0.74 1221 0.73 0900 0.92 1115 0.56
WE iefe odé T i 85 I R AR E VRS 0
NOVEMBER DECEMBER
Time m Time m Time m Time m Time m Time m Time m Time m
0258 0.64 1301 0.23 1 0436 0.47 2 0009 1.04 0354 0.48 0009 1.02 1 0538 0.37 2 0046 0.99
0845 0.90 2353 1.04 1024 0.67 1340 0.42 0933 0.73 1318 0.29 1140 0.56 0939 0.43
MO 1% 088 TV WEZIS f ™ WE 135 09 TH20%9 098 PRI 9T SA
0331 0.54 10 1402 0.22 1 0500 0.42 2 0032 0.98 0439 0.36 101405 0.36 1 0552 0.33 2 0104 0.91
0930 0.90 1045 0.64 1343 0.41 1035 0.69 2335 0.85 1203 0.54 1026 0.46
TU 1538 0.40 WE TH 1452 0.53 FR TH 1448 0.54 FR SA 1330 0.54 SU
2155 0.93 2157 1.09 2135 1.13 2200 1.17
0412 0.44 1 0000 0.96 1 0530 0.38 2 0057 0.92 0529 0.26 1 1429 0.44 1 0616 0.30 2 0100 0.81
1016 0.86 1442 0.25 1108 0.60 1351 0.41 1139 0.63 2233 0.81 1229 0.53 1124 0.50
WE 1551 0.45 TH 2338 0.88 FR 1453 0.52 SA FR 1453 0.57 SA sU 1351 0.52 MO 2031 0.79
2209 1.01 (p O 2214 113 @© 2203 1.21 O 2226 1.18 @©
0458 0.35 1 0554 0.79 2 0603 0.36 2 0054 0.83 0625 0.19 1 0641 0.62 2 0646 0.30 28 1211 0.54
1105 0.79 0630 0.79 1132 0.57 1359 0.42 2234 1.25 0736 0.63 1255 0.51 2010 0.88
TH 5% J08 "M 2305 osx Al G35 suEe 080 SU S 085 MO 939 TV
0547 0.30 0424 0.72 0638 0.35 0249 0.73 0730 0.16 0611 0.57 0717 0.31 0430 0.53
1200 0.68 130800 0.78 21 1158 0.53 29 0637 0.76 2307 1.24 131002 0.61 21 1321 0.49 29 0916 0.60
o B0 05 AR 0 v gl el iR Noliis Ga VIR 018 VEE 8%
0644 0.28 1 0405 0.65 2 0715 0.36 30 0315 0.61 0845 0.17 1 0557 0.52 2 0749 0.33 3 0445 0.39
1311 0.56 0853 0.76 1220 0.49 0827 0.75 2341 1.19 1051 0.59 2353 1.11 1112 0.61
SA 1442 055 SU 1518 0.45 MO 1445 0.47 TU 1420 0.46 MO Tu 1317 0.58 WE TH 1308 0.60
2315 1.17 2145 0.83 2318 1.13 2100 0.94 2055 0.95 2045 1.10
0815 0.29 1 0411 0.58 2 0756 0.39 7 1030 0.21 1 0538 0.47 23 0823 0.36 3 0520 0.26
2338 1.16 0930 0.73 1233 0.46 1119 0.58 1245 0.61
suU MO 1506 0.50 TU 1434 0.45 TU WE 1309 057 TH FR 1317 0.61
2137 0.90 2344 1.09 2100 1.03 2118 1.19
1124 0.27 1 0420 0.52 2 0846 0.42 0009 1.11 1 0534 0.42 2 0021 1.05
2350 1.11 1000 0.70 1149 0.44 1209 0.24 1123 0.57 0859 0.39
MO TU 957 0o WE 412 048 WE ™R 9 R
© Copyright Commonwealth of Australia 2020, Bureau of Meteorology
Datum of Predictions is Lowest Astronomical Tide * Extra Tides

Moon Phase Symbols @ New Moon ® First Quarter O Full Moon © Last Quarter
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Attachment E Metocean Analysis

Bremer Bay Water Levels 1998 to 2016
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Bremer Bay Jetty Water Depth 16/10/2017

18

Depth (m)
o

La

A

12

\

1
2017-10-16 13:00:00 2017-10-16 33:10:00 2017-10-16:13:20:00 2017-10-1613:30:00 2017-10-16 13:40:00 2017-10-16 13:50-00 2017-10-16 14:00:00

Time

Bremer Bay Jetty Water Depth 29/10/2017

22

_%

F——
el

—— ]
e m— ]

12

1
2017-10-29 09:00:00  2017-10-29 09:10:00  2017-10-29 09:20:00  2017-10-29 09:30:00  2017-10-29 09:40:00  2017-10-29 DY:50:00 2017-10-29 10:00:00

Time

Frequency Bands at Jetty (upper) and water level variations over a 1-hour period at jetty

(middle and lower)

SE064-02 RevO Fishery Beach Marina — Boat Ramp and Jetty Concepts

Vi



SN24086

rrVrrrrryrrrrrrrrrrrryrrryrrrrrrrrrr vy v rr v rrvrorrrrrrroeroeoanond

)
\\/‘ () \
- ’ . " \
v ! — e A DA

1
0 IIIIIIIIIIIIIIIIIIIIIIIIIII’IIIIIIlli.lllIIIIIIAIIIIII.IIII;II

| R R R R R S 7R PR P PR P P A B B B B B R AR R R A R L T L . AR R R R T TR R L R R AL R L AL R R R R S R SR R R R R R

Y AV U s Y A

4 L T T T T O O O S S T T T S S S SO N O S O N SO TN TN TN TN T S TN TN TN T T T T O N S N )

0‘5 LU0 L N I R R BN R R N B AN R R R N B N A B B B A R R A N N A N B NN R N R NN N NN A N B NN R N N BN DN DO DN D DO N A R N R A

sealevel

—— lowpass si
IM —gl
E
g o™ L.
K]
I
0.25 =
0.5

0‘5 L L L L AL A O e L L N N N N B B B )

%0; | i ;‘i lj ""1"\, Al I

B T e

[=l=l=l=l=lel-] e

Wave Heights at Wharf

SE064-02 RevO0 Fishery Beach Marina — Boat Ramp and Jetty Concepts Vil



AUSTRALIA, SOUTH COAST - ESPERANCE
LAT33°52’S  LONG 121°54'E 2021

TIMES AND HEIGHTS OF HIGH AND LOW WATERS TIME ZONE -0800
SEPTEMBER OCTOBER
Time m Time m Time m Time m Time m Time m Time m Time m
0800 0.90 0549 0.38 1 0211 0.66 2 0637 0.45 0813 0.88 0652 0.33 170324 0.52 2 0720 0.42
1711 0.40 1204 0.98 0918 1.05 1130 0.73 1617 0.32 1208 0.62 0939 0.91 1127 0.57
WE TH 1830 040 FR 1700 0.23 SA 1714 0.39 FR 2334 0.70 SA 1653 042 SuU 1619 0.33 MO 1625 O.
2326 0.67 * 2215 0.78
0837 0.98 1 0014 0.89 1 0301 0.56 2 0011 0.99 0227 0.66 1 0008 1.07 1 0344 0.44 2 0006 1.04
1659 0.36 0634 0.42 0954 1.08 0713 0.50 0847 0.96 0744 0.41 1003 0.89 0800 0.47
TH FR 1225 0.85 SA 1715 0.26 SuU 1133 0.68 SA 1615 0.29 sy 1147 049 MO 1615 0.35 TU 1115 0.53
1830 0.45 2304 0.69 1711 0.38 2236 0.70 1621 0.39 2219 0.85 1625 0.36
0909 1.05 1 0038 0.93 1 0339 0.48 2 0030 0.98 0257 0.57 1 0031 1.05 1 0413 0.38 2 0029 0.99
1701 0.32 0725 0.48 1024 1.07 0756 0.56 0920 1.02 1530 0.30 1016 0.85 0859 0.52
FR 2322 0.67 SA 1230 0.70 sSu 1717 0.30 MO 1122 0.64 sy 1619 0.27 MO TU 1621 0.37 WE 1014 0.53
* 1757 0.46 2309 0.73 1710 0.38 2223 0.74 2220 0.92 1617 0.36
0249 0.61 0104 0.95 0413 0.42 0054 0.95 0329 0.47 0041 1.00 0443 0.34 0051 0.93
0940 1.12 12 0827 0.57 20 1043 1.04 28 0900 0.62 0952 1.06 12 1544 0.23 20 1028 0.81 28 1553 0.36
SA 1707 0.30 SU 1058 0.62 MO 1720 0.34 TU 1029 0.63 MO 1632 0.27 TU WE 1625 0.38 TH
2305 0.68 1717 0.42 2306 0.77 1705 0.37 2230 0.80 O 2231 0.99
0324 0.53 1 0129 0.95 2 0445 0.38 2 0117 0.90 0403 0.38 1 0035 0.92 2 0513 0.33 2 0114 0.85
1010 1.17 1636 0.34 1054 0.99 1647 0.37 1024 1.06 1558 0.20 1045 0.77 1533 0.35
Sy 1718 0.28 MO TU 1730 0.37 WE TU 1649 0.28 WE TH 1615 0.39 FR
2307 0.71 O 2307 084 ¢@© 2244 0.87 2250 1.04 ©
0357 0.46 1 0144 0.91 2 0513 0.37 3 0142 0.83 0441 0.32 1 0050 0.84 2 0543 0.33 3 0707 0.80
1040 1.19 1641 0.27 1109 0.93 0606 0.80 1056 1.00 1600 0.21 1106 0.72 1522 0.33
MO 1735 0.28 TU WE 1733 040 TH 0716 0.80 WE 1706 0.32 TH 2327 0.75 FR 1615 0.38 SA 2236 0.72
2318 0.75 () 2322 0.90 1622 0.35 @ 2300 0.94 * 2310 1.08 *
0431 0.41 1 0155 0.85 2 0539 0.38 0521 0.29 1 0315 0.70 2 0614 0.34 3 0217 0.66
1110 1.16 0249 0.85 1127 0.86 1127 0.90 0827 0.88 1120 0.66 0808 0.86
TU 1755 0.30 WE 0741 0.91 TH 1717 0.41 TH 1720 0.37 FR 1609 0.24 SA 1621 0.38 SU 1517 0.31
@ 2334 0.79 1641 0.23 2341 0.95 2320 1.01 2304 0.72 2328 1.09 2144 0.75
0508 0.38 1 0836 0.99 2 0606 0.41 0605 0.29 1 0324 0.61 2 0645 0.37
1139 1.09 1645 0.22 1135 0.79 1151 0.77 0906 0.91 1124 0.61
WEISIE Gy e OR el g RS N MEE 8 VR 5
NOVEMBER DECEMBER
Time m Time m Time m Time m Time m Time m Time m Time m
0249 0.55 0017 1.09 1 0415 0.39 2 0027 1.02 0334 0.42 0053 0.99 170503 0.34 2 0105 0.97
0851 0.90 1435 0.24 0957 0.68 0856 0.44 0921 0.73 1438 0.30 1037 0.54 0909 0.39
MO 1526 0.30 TU WE 1517 0.41 TH 1148 0.45 WE 1443 0.40 TH FR 1423 0.45 SA 1423 0.50
2139 0.83 2146 1.03 1552 0.39 2117 1.02 2146 1.13 1617
0326 0.44 1 0029 1.00 1 0445 0.34 2 0056 0.95 0419 0.31 1 0023 0.88 180527 0.30 2 0132 0.89
0931 0.91 1502 0.22 1012 0.65 1510 0.41 1015 0.68 1449 0.36 1055 0.53 0955 0.43
U5 8% WE ™R T mEB I m SARtE 91 SV
0405 0.34 1 0015 0.91 1 0515 0.31 2 0129 0.87 0505 0.22 1 0026 0.80 190555 0.27 2 0154 0.78
1011 0.88 1517 0.24 1034 0.63 1422 0.40 1108 0.61 1442 0.42 1117 0.53 1053 0.46
WE 1557 0.34 TH FR 1521 0.40 SA FR 1517 0.43 SA 2233 0.74 SuU 1510 0.42 MO 2030 0.71
2209 1.02 (p O 2226 114 @© 2210 1.21 () O 2242 118 @
0446 0.26 1 0027 0.81 2 0545 0.29 2 0224 0.78 0555 0.17 1 1445 0.48 2 0624 0.27 28 1200 0.48
1050 0.80 1520 0.29 1100 0.59 1358 0.39 1204 0.53 2145 0.76 1140 0.51 2001 0.82
TH 1612 0.37 FR 2245 0.75 SA 1533 0.39 Sy 2137 0.72 SA 1516 0.44 sSU MO 1531 0.40 TU
2230 1.10 * 2248 1.15 @ 2241 1.25 2310 1.17
0530 0.22 0326 0.67 0617 0.30 0150 0.67 0648 0.17 0630 0.55 0655 0.28 0405 0.52
1129 0.69 130758 0.75 21 1122 0.56 29 0700 0.74 1311 0.44 130822 0.56 21 1200 0.50 29 0825 0.57
FR 1615 0.41 SA 1529 0.34 SuU 1544 0.38 MO 1406 0.39 SU 1510 042 MO 1325 0.51 TU 1553 0.40 WE 1253 0.50
@ 2253 1.16 2220 0.74 2312 1.15 2052 0.80 2314 1.24 2053 0.83 2339 1.14 2024 0.95
0617 0.22 1 0338 0.59 2 0650 0.32 30 0248 0.55 0800 0.21 1 0531 0.51 2 0726 0.30 3 0431 0.37
1201 0.55 0844 0.74 1138 0.52 0822 0.74 2349 1.18 0923 0.55 1221 0.49 1000 0.56
SA 1600 0.42 Sy 1529 0.39 MO 1552 0.38 TU 1423 0.39 MO TU 1340 0.50 WE 1613 0.40 TH 1335 0.50
2320 1.18 2131 0.80 2335 1.12 2058 0.91 2100 0.92 2057 1.07
e 8% 15007 0% 2308 0 710 025 1555 848 23008 118 31 95 828
. 7 0.7 . . . .
Ui 93 MOLE g3 v o K WL bl ek 8% i 0%
0820 0.34 1 0353 0.45 2 0000 1.08 0024 1.10 1 0450 0.40 2 0037 1.04
0905 0.34 0943 0.70 0804 0.40 1350 0.28 1021 0.54 0831 0.36
MO 1410 0.31 TU 1511 0.41 WE 1156 0.47 WE TH 1403 0.47 FR 1317 0.49
2139 0.95 1600 0.38 2124 1.07 1634 0.45
© Copyright Commonwealth of Australia 2020, Bureau of Meteorology
Datum of Predictions is Lowest Astronomical Tide * Extra Tides

Moon Phase Symbols @ New Moon ® First Quarter O Full Moon © Last Quarter
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TO LEWRA poas

Flie L4, ad.dx

PIM:EG 418:MF125/94
Mr P | Manning
222 3498

Coastal Information and Engineering Services
Department of Transport

1 Essex Street

FREMANTLE WA 6160

Attention: Mr G Enston

PROPOSED BOATING FACILITY
FISHERY BEACH-BREMER BAY

PRELIMINARY OBSERVATIONS

A request was made by the Coastal Information and Engineering
Services Section of the Department of Transport for the Engineering
Section of the Geological Survey to undertake a preliminary geotechnical
investigation of the proposed boating facility at Bremer Bay.

The study was initiated to provide preliminary information and
recommendations as to the likely geotechnical characteristics of the rock
mass in the local vicinity of the facility. Specifically, the investigation
was to identify whether the proposed excavation for the car and trailer
parking facility could provide suitable material for the construction of the
breakwater.

Discussions were held between Mr G Enston of the Department of
Marine and Harbours and Messrs | H Lewis and P | Manning of the
Geological Survey and a site visit arranged for the week beginning 21
February 1994.

Initial reconnaissance was undertaken of the Bremer Bay locality to
identify previously mapped basement outcrop. A more detailed
geotechnical traverse of the exposure in the area of the proposed facility
was mapped during the course of the site visit.

The following comments are preliminary observations only and are
provided for planning purposes. A more detailed analysis will be
provided as the field investigation proceeds.

1. Preliminary Reconnaissance

Reconnaissance of the local area around the Bremer Bay township was
undertaken to identify the major outcrops of gneissic basement rock
mapped previously on the 1:250 000 scale geologic map. This was to
locate possible secondary sites for the provision of suitable construction

ye “



material for the proposed Fishery Beach facility should the rock in the
immediate vicinity of the proposed facility prove unsatisfactory.

With the exception of a site located near Dillons Beach the exposures of
basement rocks are now within the boundaries of a DOLA land
subdivision and form a local landmark.

The site identified along Dillons Beach Road occurs as a ridge-line some
five kilometres from the intersection with Bremer Bay Road. Though
minimal in exposure, the basement rocks are thought to form the ridge
with an undetermined thickness of sandcover overlying the gneisses.
Further work would be required to provide useful information as to the
extent and nature of the rockmass.

2. Geotechnical Mapping-Fishery Beach

Mapping of the basement gneiss above the high water line of Fishery
Beach around the proposed construction area identified the following
major features:

» Foliation

Foliation which is a laminated structure resulting from segregation
of different minerals into distinctive layers or bands is the
dominant structural feature visible in the outcrop. It has an
approximate orientation of 78/320 (dip/dip direction) and is a
continuous feature across the exposure. Foliation is tight and does
not break easily when subjected to impact, although in some
instances it can have an influence on the shape of the rock
blocks.

* Major Joint Sets

Two predominant joint sets were identified. The first set has an
approximate orientation of 78/040 with an observed spacing of
individual joints of between 1 and 2.5 metres. The second set is
oriented at 76/130. The spacing of this set was observed as
approximately 2 to 4 metres. Closer spacing of the joints was
noted to the west of the proposed facility.

Sheet jointing (large flat lying joints) resulting from stress relief
was noted close to the water-line in the vicinity of the proposed
breakwater. The orientation of the sheet joints is varied and this
feature is not particularly well represented due to the lack of
vertical exposure. Sheet joints at the water-line show an
approximate orientation of 30-40/312-033 and a spacing of
between 0.5 and 0.75 metres. If similar joints are present within
the proposed quarry area, they could significantly affect the size
of the possible rock blocks.

3. Discussion
Geotechnical mapping of Fishery Beach has identified a number of

structural features which are important for the provision of suitable
material for the construction of the proposed fishing boat facility.



Primarily, the shape and size of blocks interpreted from the mapping
would be approximately tabular in shape, with minimum dimensions of
0.5 x 1 x 2 metres. Assuming a density of 2.4 for the gneiss, the mass
of the blocks will therefore be in the order of 2.4 tonnes.

Zones of the exposure are massive with the major structural feature
being foliation. To the east of the proposed facility, the structure
becomes more complex with a number of minor fold axes recognised.

It must be stressed that these observations are preliminary only. The
information gathered was obtained from the edge of the proposed
excavation. Minimal information was gathered from the proposed car-
park area due to the sand and vegetation cover in this area. Rock
exposure observed in the car-park could not be relied upon to provide
useful geotechnical information because of the strong weathering
characteristics and the question of whether the material exposed in the
tracks is in-situ or has been transported by machinery. Consequently the
competency of the rockmass in the proposed quarry can only be
determined reliably by exploratory drilling.

4. Recommendations

The character of the rockmass in the proposed car-park and quarry area
has been inferred almost exclusively from the data collected from the
beach front. From this initial data the rock would seem suitable for the
provision of construction material for the breakwater.

To reduce contractual exposure during the construction phase, to gain
information about the structural features identified from surface mapping
and to provide an indication of the overburden materials present, a
minimum of three NQ size diamond cored geotechnical boreholes should
be drilled into the rockmass.

The current information is biased towards the steeply dipping features,
and contains minimal data on those features that may lie at low angles.
Cored drillholes will provide further information on the orientation of
these particular structures, the weathering patterns of the rockmass,
and any significant zones of weakness in the proposed excavation.

We trust that this information meets your present needs and we look
forward to assisting you with this project as it proceeds beyond the
feasibility stage. Should you require any further assistance please
contact Mr P | Manning.

P Guj

DIRECTOR
GEOLOGICAL SURVEY
14 March 1994

EG 418

MF 125/94
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1.0 INTRODUCTION

At the request of the Coastal Information and Engineering Section of the Department of
Transport (CIES), the Engineering Geology Section of the Geological Survey Division,
Department of Minerals and Energy (GSWA) have provided geotechnical assistance with
the investigation of a source of rock for the construction of a proposed breakwater at
Fishery Beach near Bremer Bay (Figure 1). This report presents the results of the
assessment of the suitability of the rockmass contained within the hillside above the
proposed fishing boat harbour for use as construction material for the breakwater and
other ancillary facilities.

Fishery Beach is located some 7km south of Bremer Bay township which is
approximately 550km southeast of Perth.

The planned excavation above Fishery Beach is proposed by CIES to be quarried to a
depth of between 6 and 8m below the existing natural surface. The resultant floor of the
quarry will form a car-park for boat trailers and other vehicles utilising the facility.

The report contains a description and analysis of the data collected:

a) during a preliminary reconnaissance mapping programme of the rock exposure
above the water-line, and

b) from subsequent logging of the drillcore recovered from a four hole drilling
programme carried out across the proposed quarry site.

The study addresses the following major issues raised in the CIES letter of 1 June 1994:

. the potential of the rockmass to provide the amount and required size of blocks to
form the primary armour for the breakwater;

- the amount of overburden that will require stripping from the quarry; and

¥ the potential of the quarried material as a source for road construction aggregate.



2.0 BACKGROUND TO INVESTIGATION PROGRAMME

Preliminary discussions between representatives of the CIES and the GSWA identified
that the proposed facility could be economically feasible if the required construction
material could be sourced locally from the rockmass at the proposed car-park site. CIES's
requirements were that such an excavation must be able to provide blocks of material that
can withstand the substantial forces generated by wave action. CIES have indicated for
the Bremer Bay location, that these blocks must have a mass in excess of 2.5 tonnes.

A field reconnaissance mapping programme was undertaken by an engineering geologist
from GSWA in February 1994 and the results of that programme were provided to CIES
in Engineering Geology Report EG 418 in March 1994. That report identified that
gneissic rock was present in a semi-continuous outcrop along the headland to the east of
Fishery Beach and it was inferred that if similar material occurred within the proposed
quarry area, the rockmass should have the potential to provide the material required for
the proposed breakwater and other uses.

The March 1994 report noted that the reconnaissance mapping was biased towards
steeply dipping features and that cored boreholes would be required to test the
competency of the rockmass. It also noted the requirement to identify particular structural
features that may influence the nature of the individual blocks that may be extracted from

the quarry.

An investigative diamond drilling programme was performed between June 13 and 18,
1994 under the supervision of an engineering geologist from GSWA. The drilling
consisted of a programme of four NQ sized cored boreholes (BB#1 to BB#4 inclusive)
inclined at 60° below horizontal. The locations of the boreholes are shown in Figure 2. A
total of 57.2m was drilled.

Two boreholes were located at the rear of the quarry on the upper slopes of the hillside
overlooking Fishery Beach at a maximum RL of 18m. These borcholes are identified as
BB#1 and BB#2. The orientation of these two holes was 3200, which was designed to
intersect and investigate the foliation trend as determined from the earlier reconnaissance
mapping. The remaining boreholes BB#3 and BB#4 were oriented at approximately 2300
to provide information on structures with a north-south trend.

Surficial sands were wash-drilled. All the boreholes were fully cored from the contact
with solid rock. Orientation data of intersected discontinuities was obtained using the
spear technique whereby a small diameter rod with a wax pencil set into its end, is
lowered down the inside of the drilling rods to mark the low point of the core inside the
core barrel. Assessment of the recovered drill-core and mapping of the shoreline outcrops
provided information on the rock substance and rockmass conditions such as distribution
and extent of weathering, rock substance strengths, discontinuity characteristics and
orientations, and an indication of the groundwater conditions.



The drillcore was photographed on site, transported to Perth and sampled for petrographic
analysis. Appendix 1 contains the results of the petrographic analysis.

The drillcore is now stored at the GSWA facility in Carlisle, Perth.

Appendix 2 contains copies of the borehole logs and explanatory notes while Appendix 3
presents the core photographs. Appendix 4 contains a description of the parameters used
to describe blocks of rock within a rockmass.

3.0 ENGINEERING GEOLOGICAL AND GEOTECHNICAL CONDITIONS

3.1  Site Geology

The regional geology of Bremer Bay is described in the explanatory notes of the 1:250
000 scale geological sheet (Thom and Chin, 1984).

Fishery Beach lies in the southernmost of five tectonic zones occurring on the Bremer
Bay sheet. The original Archean rocks which are thought to be between 2.6 and 3.1
billion years old have been subjected to a major tectonic event which occurred between
1.2 and 1.4 billion years ago. This event has overprinted the rocks with a strong
penetrative foliation and variably developed banding. The basement rocks have been field
classed as granodioritic gneisses, but due to the tectonic events are more correctly
granulite facies metamorphic rocks.

The physiography of the southern coast is generally comprised of rocky headlands of
Proterozoic gneiss fringed and overlain by elongate hills of limestone and dune sand.
Small gullies lead from the ridges down to the shoreline. Fishery Beach lies in the lee of
one of these hills, and is characterised by a rocky headland which rises sharply from the
sea and overlain partially by dune sands. Limestone ridges were observed further inland
and to the south.

The regional mapping undertaken by Thom and Chin was used to identify the distribution
of basement rocks and the general physiography of the site in the preliminary
reconnaissance phase.



3.1.1 Sand-cover

Sand-cover is extensive over the proposed quarry site and is observed to be variable in
thickness and distribution as shown in the drill logs. It is thought that the sands are
derived from the weathering of the surrounding topography and redeposited by aeolian
processes.

Borehole BB#1 was drilled directly into outcrop and BB#2 encountered 0.9m of sand-
cover. Depths of cover by sand ranged from 1.2 to 1.6m in thickness in BB#3 and BB#4.
There is an inferred progressive increase in this cover towards the road access located in a
gully that runs down to the water-line where boats are currently launched. It is expected
that local variations may occur in the depth of sand-cover over weathered depressions
which are infilled by surficial material.

The full extent of surface rock exposure however, has not been determined by a
comprehensive mapping programme. Consequently it must be assumed that some sand-
cover will exist above most of the surface of the quarry.

3.1.2 Rocktypes

Reconnaissance mapping of the exposure above the water-line at Fishery Beach and
logging of the drillcore has identified a relatively homogeneous grano-dioritic rockmass
characterised by a strong foliation. The foliation is defined by the alignment of biotite
plates in the rockmass, and is recognised by distinctive visible banding (Figure 3). A
detailed petrographic description is provided in Appendix 1.

For simplicity in this report these rocks have been termed as "gneiss".

Vein quartz and quartzo-feldspathic dykes have also been observed penetrating the gneiss
in various locations along the shoreline exposure. The dykes which are approximately
0.25m thick and traceable in excess of 20m are thought not to represent a significant
proportion of the rockmass (Figure 4).

3.2 Rock Structure

Rock masses comprise blocks of rock separated by complex intersecting discontinuities.
These discontinuities may take the form of faults, shears, joints, foliation and bedding.
Bedding is not associated with the basement rocks in the investigation area. However
faults, shears, joints and foliation are the dominant structural features present.



It is convention within this report to describe the inclination and orientation of any
structural plane in terms of dip and dip direction respectively.

(a)

(b)

(c)

Faults and Shears

A fault is a fracture along which there has been recognisable displacement,
ranging from a few centimetres to kilometres in scale. The margins of faults are
often striated and polished (slickensided) as a result of the displacement that has
occurred. Frequently rock on both sides of a fault is shattered and altered or
weathered. This results in infilling such as breccia or gouge. Fault widths may
vary from the small scale to the large scale. Where there is no individual surface
of movement, but the displacement is taken up over a zone of many, closely
spaced surfaces, the term shear zone may be used. Shears up to 0.5m wide;
represented by intense fracturing within the shear or with sets of closely spaced
sometimes quartz filled joints were recognised within the gneiss. Cross fractured
quartz veins are also the result of shearing.

Faults and shears commonly develop into sites of locally more intense weathering
resulting in localised, often narrow and elongate depressions within the general
topographic surface. Where there is a surface cover such as the sand-cover at this
site, the presence or extent of individual faults or shears may not be recognised
during investigations.

Joints

A joint is a break in the continuity of a body of rock, along which there has been
no visible displacement. A group of sub-parallel joints is called a joint set. Joint
sets intersect to form a joint system. Joints can be open, filled or healed, and are
the most commonly developed of all geological structures.

Sheet jointing is a special form of jointing where previously deeply buried rock,
which has experienced unloading following erosion will become decompressed
with time and expand normal to the free surface, developing joints sub-parallel to
the erosional surface. These features are often irregular and curved, and may
represent zones of preferential water passage and/or weathering.

Foliation

In metamorphic rocks such as gneiss, there are commonly pervasive surfaces or
bands of colour defined by a preferred orientation of inequant minerals, laminar
mineral aggregates, or some combination of those microstructures. This banding



is known as foliation and is the most obvious and dominant structure observable
within the gneiss.

The discontinuities mentioned above have been recognised in the investigation area both
from geological mapping around the shoreline and the measurement, analysis and
interpretation of the borehole data. These discontinuities are relevant to the overall
geotechnical characteristics of the site, and will effect the behaviour of the rockmass
during quarrying activities.

3.2.1 Shearing

Shearing of the rockmass has been identified above the water-line in the vicinity of the
proposed access ramp for small boats and in boreholes BB#2 and BB#4. Spacing between
individual shears is very wide (over 2m) with some offset of surrounding veining in the
order of 0.2 to 0.3m.

Sheared surfaces have a steep dip towards the southwest (Figure 5) which is
approximately normal (at 90°) to foliation.

Significant weathering of the sheared planes was noted in a number of boreholes.
Specifically, at 8.6m in BB#2 where there is 100mm of completely weathered rock and,
in the interval 1.6 to 2.2m in BB#4 where the rock fabric has deteriorated to such an
extent that the rock surrounding the shear is completely weathered and exhibits soil
characteristics.

3.2.2 Jointing

Two major joint sets and a minor set were identified within the proposed quarry area.

A stereographic analysis of the structural data is shown in Figure 6. The figure is a
compilation of stereographic plots showing the progression in interpretation of the raw
data through to the identification of the major structural features and their mean
orientations in space.

JOINT SET 1

Joint Set 1 has a flat dip of 99 to the south (mean orientation 9/180) and is a discontinuity
which was encountered in all of the boreholes but rarely in exposure mapping due to its
low angle. Set | discontinuities may represent sheet joints resulting from stress relief.



The mean spacing (excluding the more closely spaced joints near surface due to
exfoliation) between adjacent Set 1 discontinuities has been calculated from the borehole
data to be approximately 2.1m.

It should be noted that between 0 and 1m depth in Borehole BB#1, 1.74 to 4.0m in BB#2
and 2.2 to 5.2m in BB#4, a dip direction was not able to be calculated because reliable
core orientation measurements were unable to be made due to the highly weathered core
in these intervals. Despite this lack of data, it has been assumed based on observations at
other excavations, that between 0 and 3m depth the spacings of joints within the
rockmass will be significantly less than the calculated mean of 2.1m. This is due to the
usual occurrence of more closely spaced stress relief jointing in the upper parts of the
rock profile. Spacing of these particular joints is expected to range between 0.5 and
0.75m in near surface zones.

Persistence of joints within this set is thought to be extensive based on exposures on the
shoreline and in similar rocks elsewhere. The joint surfaces are generally observed to be
curved or undulating.

JOINT SET 2

Joint Set 2 is steeply dipping to the north east with a mean orientation of 85/042. This set
is recognised in both shoreline exposure mapping and from boreholes. It has a clustered
nature with joints appearing in groups (Figure 7). The mean spacing between individual
joints is 0.9m; the spacing between groups generally exceeds 10m. Individual joints have
a persistence of over 7.5m for each joint trace.

JOINT SET 3

The joints identified within this set are considered to be of minor occurrence and appear
in the shoreline rock exposure to the east of the proposed breakwater (Figure 8).

The set is steeply dipping to the southeast and has a mean orientation of 78/134. Spacing
of joints within this set is similar to that of Set 2 whereby joints tend to be clustered with
a significant interval between the next recognisable group of joints. The mean spacing of
recognised joints within this set is 2.5m.

3.2.3  Foliation

Foliation, as shown in Figure 5 is well defined and is identified by distinctive 3 to Smm
wide bands of dark minerals (biotite) separated by pale coloured minerals (quartz,



feldspar and minor hornblende). It has been shown to be steeply inclined to the north west
(mean orientation of 76/322).

Few of the foliation planes have developed clay infill to any major extent where the plane
of foliation is open. However, where the weathering profile is more extensive in the
vicinity of BB#4, deeper penetration by groundwater and subsequent deterioration of the
rock fabric has been observed around shear surfaces.

3.3  Rock Weathering

Weathering is a geological process of physical and/or chemical degradation which
generally results in a change in mineralogy with a reduction in grain size and/or strength
compared with the parent material. Chemical weathering processes and associated
laterisation, which may have occurred under pre-existing tropical and sub-tropical
climatic conditions are dominant in Western Australia.

Rock weathering assessments have been performed on the exposed rock outcrops and the
samples recovered from the cored boreholes. The terms used to describe chemical
weathering of crystalline rocks are outlined in Appendix 2. The variation in weathering
for the boreholes is presented in detail on the geological logs.

The actual degree of weathering depends on:

(i) environmental factors which govern the weathering process, namely time, climate,
temperature, hydrogeological conditions, topography and biological conditions;

(i) the properties of the material forming the rock substance, such as mineral
composition, grain size, clay percentage, permeability and intergranular cohesion;
and

(iii)  the properties of the rockmass such as jointing, shearing and fracture spacing
which allow access of water and dissipation of water pressure.

Progressive chemical weathering of basement rocks, veins, dykes and shear zones
produces various materials which may range from fresh rock with stained defect surfaces
to residual sandy soils (Appendix 2). The abbreviations used in the explanatory notes to
this appendix are referred to in the following descriptions of the individual boreholes.

Surface mapping has shown the potential for variable weathering profiles in surface
outcrop. Some exposed rock is slightly weathered at surface but other material collected



from access tracks shows significant degradation of the rock fabric to a highly weathered
state. Drilling has confirmed the variability of the weathered profile in the rockmass.

BB#1 was drilled directly into exposed rock of which 3cm was slightly weathered before
fresh rock was encountered. The slightly weathered rock was found to have a 'high’ field
strength and the fresh rock was found to be of very high strength. The drillcore was
variably foliated with no zones of weak rock. Iron oxide staining (FRST) has penetrated
the rockmass via discontinuity surfaces in this borehole to an approximate depth of 11m,
the remaining rock in the borehole is fresh (FR).

BB#2 encountered 0.9m of overlying unconsolidated sands with a highly weathered zone
to 1.6m deep. Below this zone FRST persists along discontinuity surfaces to
approximately 6.2m deep, thereafter the rock is fresh. A highly weathered shear plane
was encountered at 8.62m which was infilled with 100mm of material exhibiting soil
properties.

Sand-cover in BB#3 was 1.6m with slightly weathered to fresh rock with stained
structures to 3.0m. The rest of the borehole penetrated a relatively massive gneiss with
few defects.

In BB#4 sand-cover was 1.2m thick with highly weathered rock to 2.2m. Zones of
penetrative weathering along discontinuity surfaces (FRST) were intersected throughout
the core to 10.4m. Field strength testing of the drillcore between these weathered surfaces
gave a high strength classification.

3.3.1  Summary of Borehole Logging

As a result of the weathering of rockmasses, there can be significant variations in the
weathering profile. Whilst the properties of the rock substance are important in
weathering, the differential weathering is significantly affected by rockmass properties
such as discontinuity spacing and orientation.

Weathering of the rockmass has locally changed the properties of the gneiss to such an
extent that the material encountered during investigation (excluding the overlying
surficial sands) can be separated for geotechnical purposes into two horizons.

Horizon |

This is a zone defined as being both weathered (slightly to highly) and having closely to
medium spaced joints. Joints may be partially filled with thin layers of clays from either
penetration by surface water or by actual degradation of the joint surface. In the latter



case, the fabric of the rock is changed. Generally the substance strength of this horizon
was found to be less than that of Horizon 2.

Horizon 1 is expected to be encountered at irregular depths, dependent on the rock
surface topography below the surficial cover of sand. Drilling has shown a variability in
the thicknesses of this horizon in the order of 0.8m in BB#1, with no surficial sand-cover;
3.9m in BB#2, with 0.9m of sand-cover; 0.8m in BB#3, with 1.5m of sand-cover and
approximately 4m in BB#4 with 1.7m of sand-cover. Comparison of the core recovered
indicates that Horizon 1 may be thicker in the southwest corner of the quarry in the area
of the proposed access ramp into the excavation. Due to the weathering of this horizon,
significant amounts of waste material may be generated when excavated.

Horizon 2

This zone is regarded as a competent core of rock which may be slightly weathered but is
predominantly unweathered. Individual joint surfaces may be highly weathered, however
it is considered that the penetration of weathering into the rock fabric is not extensive.
The horizon exhibits high substance strength characteristics and has more widely spaced
joints. Occasional iron staining of the rock was noted on a number of joint surfaces.
When tested, the rock immediately surrounding these discoloured joints did not show
significant variance in strength compared to the results obtained from tests undertaken on
fresh rock.

3.4  Material Strength

Point load testing has been undertaken on intervals of the core to determine the relative
strength of the gneiss. A series of 10 tests were performed over the length of each cored
borehole with a range of values obtained. An I¢(50) value (Fitzhardinge, 1978) was
calculated and a mean strength value for the length of each borehole was derived.

It should be noted that the method adopted to derive the mean values progressively
discards high and low values before taking the mean of the remaining two values. A
conversion factor of 24 is commonly used to convert I¢(50) values obtained from 'N' size
core to equivalent Unconfined Compressive Strength (SUCS) values (Bieniawski, 1975).
The resultant mean values are shown in the following table:

Borehole Mean I¢(50) Strength Class Estimated UCS
BB#1 8.77MPa Very High Strength 210MPa
BB#2 9.45MPa Very High Strength 227MPa
BB#3 6.93MPa Very High Strength 166MPa

BB#4 6.80MPa Very High Strength 163MPa



Variations in individual results were due to either weathering of the rock and/or, the test
being performed over existing defects within the core.

Point load testing of the rock was undertaken at selected intervals along the core. The
findings were that breakage along foliation did not occur preferentially. It is assumed
therefore that foliation is unlikely to be a controlling influence on block size.

3.5  Hydrogeology

No water loss or gain of any consequence was noted during the drilling programme. No
water levels were observed in any of the boreholes at the completion of the drilling
programme,

4.0 ENGINEERING GEOLOGICAL AND GEOTECHNICAL
IMPLICATIONS

CIES has determined that approximately 25,000m3 of rock will be required to construct
the breakwater and ancillary works, of which some 7,000m3 will be required for primary
armour. Primary armour is classed (by CIES) as individual rock blocks with a mass in
excess of 2.5 tonnes. These are required to withstand substantial wave action.

To assess the capacity of the rockmass to provide primary armour, consideration was
given to the density and nature of the gneiss, and also to the spacing of particular
discontinuities. Specific gravity for gneissic rocks has been calculated using a number of
samples taken from the drillcore, and has been found to be in the range approximately 2.2
to 2.5 with a mean of 2.35.

4.1 Block size and shape

Utilising the information derived from reconnaissance mapping and interpretation of the
borehole logs it is inferred that two distinct horizons may exist within the rockmass.
Within these two horizons the size and shape of the rock blocks are likely to vary.



4.1.1 Horizon |

Based on the spacing and three dimensional orientation of joints found within the
rockmass (Brown, 1981), remnant intact rock blocks are expected to have mean
dimensions of 0.75m, 0.9m and 2.5m, with a resultant block size index (Ip,) of 1.3m.
Because one dimension is considerably larger than the others (Appendix ?), the block
shape is likely to be defined as being horizontal columnar. The mass of the average in situ
block is likely to be in the order of 4 tonnes. Should the spacing of joint set 1 be smaller
ie 0.5m, the mass of an in situ block may be in the order of 2.5 tonnes.

4.1.2 Horizon 2

Within horizon 2, remnant intact rock blocks are likely to have mean dimensions of 2.1m,
0.9m and 2.5, resulting in a mean block size index of 1.8m. Because one dimension is
considerably smaller than the others, the shape of the blocks are likely to be defined as
being horizontal tabular with a mass per in situ block in excess of 10 tonnes. The increase
in mass is attributable to the increase in joint spacing.

4.2 Excavation Method

Diagrams showing estimates of the workability of rock have been compiled by Muir
Wood (1972) and Franklin et al. (1971). Their work is summarised on the diagram shown
on Figure 9. These assessments consider aspects such as the UCS, the spacing of joints or
the Rock Quality Designation of drill core, and are attempts to quantify excavation
characteristics for underground and surface excavations.

Based on the Franklin et al. diagram, the rockmass at Bremer Bay would mainly fall
within the blast to fracture field, although localised zones such as within Horizon 1 and
also weathered and fractured shears, may fall within the blast to loosen field.

4.3 Material Yield

Previous analysis of breakwater construction in Western Australia by Mather (1984),
found that quarries excavated to provide primary armour yielded between 10 and 40% of
the total volume in suitable blocks. However, in most West Australian examples, the
yield was more in the order of 10 to 20%.

In Horizon 1, the yield is likely to be less than Horizon 2 because the rockmass is more
variable in terms of weathering and fracture spacing, and the natural average in situ block
is already small.



It is also expected that in both horizons where the joints are more closely spaced, the rock
blocks will be of smaller size than those found within the more massive parts of the
rockmass.

4.4  Suitability of Quarried Material for use as Roadbase

Based on past experience by GSWA in the investigation of sites for aggregates, it is
likely that the gneiss has some potential for road aggregate but this needs to be further
investigated by Main Roads Western Australia (MRWA).

It is suggested that the unweathered gneiss should be sufficiently resistant to weathering
effects during road service, however the more weathered material may suffer continued
breakdown and for this reason should be separated from the main bulk of the extracted
material. Polishing resistance should be investigated by laboratory testing. If the
aggregate is likely to be used for concrete then the potential for alkali-silica reactivity due
to the presence of secondary silica within the rockmass should be examined.

The field tests have been performed to provide preliminary information for the MRWA,
however this should be augmented by a programme of physical testing to be performed at
the MRWA Material Testing Laboratory. The core has been retained under cover for this

purpose.

5.0 CONCLUSIONS

Investigation of the shoreline and subsurface rockmass has identified a number of
constraining parameters relevant to the assessment of the potential usage of the hillside
above Fishery Beach as the source of feedstock for the proposed fishing boat breakwater.

The main issues are:

» the amount and extent of sand-cover
' the amount, extent and distribution of the weathering profile and,
. the capability of the rockmass to provide the necessary volumes of primary

armour for the breakwater.



Sand-cover is expected to vary in thickness over the hillside with maximum expression
being found over the lower parts of the slope and in hollows where preferential
weathering of the rockmass has occurred in zones of structural weakness. Observation of
the core has shown a variable profile of sand-cover with a increasing depth of cover
towards the existing road and buildings. A thickness of 1.5m of sand is likely over the
site, although this figure is based on a few limited observations

Underlying the sand-cover is the gneissic rockmass which has been divided into two
distinet horizons. These are identified by the presence in the upper horizon (Horizon 1) of
a significant weathering profile which affects the overall strength of the zone and the
closer spacing of the sheet joints. Horizon 2 is characterised by fresh high strength rock
and wider spaced jointing. The gneissic rockmass may require blasting to excavate.

For construction purposes, Horizon 1 is less likely to be able to produce the required
block size for primary armour than Horizon 2. Spacing between joints within each set but
particularly sets 2 and 3, has indicated that there may be zones within the quarry where
joints are clustered and this will limit the recovery of larger blocks where this occurs.

6.0 RECOMMENDATIONS

The extent of surficial sand-cover has not been fully determined, and should be further
investigated prior to the commencement of quarrying operations. This could be simply
accomplished by using a hand auger or small motorised auger to determine the depth to
bed-rock. The resultant information will enable a more accurate calculation of overburden
volume to be made.

Based on the investigation to date, it is also recommended that excavation in the vicinity
of Borehole #4 for primary armour be limited due to the constraints of weathering,
fracturing and the generally lower strength characteristics of the rocks present.

Because the quarry is to be used for the provision of primary armour for the breakwater,
controlled blasting methods will need to be developed to ensure that the optimum yield of
this grade of material is achieved.

Based on the simplistic model used in this report for the size and shape of the quarry, it is
likely that the overlying sand-cover will require excavation beyond the quarry design
limits to expose the underlying rockmass. Following completion of the excavation, the
final slope angles at the rear of the quarry will be steep and should be laid back for both



safety and aesthetic considerations. However, the extent of this rehabilitation will be
dependent on the final design of the car-park/quarry and the implementation of the
quarrying operation.
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98425 Charnockitic quartz-diorite (Enderbite).

A coarse-grained, fresh, moderately oriented and layered rock, grey
coloured, 'pepper and salt’ appearance, with grainsize about 1-2 mm.

Mineralogy consists of hypersthene, andesine (Any,), lesser microcline,
minor quartz, opaques and hornblende, and accessory apatite, biotite and
zircon. The texture of the rock is xenomorphic granular, and typically
charnockitic with characteristics of both igneous and metamorphic origin.

The pyroxene is distinctly pleochroic from pink to pale green, typical of
hypersthene. Olive brown hornblende is concentrated in one layer within the
section, with a few small grains scattered throughout the rock. The proportions
of the feldspars are difficult to estimate, as some plagioclase is poorly twinned,
and moderate strain may have given a false twinning to som microcline.
Probabaly about two thirds is andesine and one third microcline. Quartz is not
a major mineral, but forms elongate masses up to 5 mm long.

The overall composition of the rock is dioritic, and as with all charnockite
is probably the result of high grade (granulite facies) metamorphism. The
abundance of microcline suggests potash metasomatism.

98426 Charnockitic diorite (Enderbite)

Very similar in mineralogy and texture to 98425. This specimen includes a
layer rich in red-brown biotite, and more abundant olive brown hornblende.
Quartz is very rare, but apatite is abundant as prisms up to 1 mm long.

98427 Charnockitic diorite (Enderbite)

A variation of 98425 and 26, with abundant hornblendescattered
throughout the rock, and calcic andesine (Any). Grain size is more uniform at
about 1.5 mm, and the proportion of microcline is lowest in this specimen.

Note: The three charnockitic rocks are distinctive and obviosly related to each
other. The rock body as a whole is gneissic, with moderate orientation and
layering, resulting in layers rich in hornblende or red-brown biotite, within a
quartz-poor matrix of hypersthene, andesine and microcline.

The origin of charnockites remain in dispute, but the rocks have the
mineralogical characteristics of a volatile-poor granulite facies metamorphic
rock, with an igneous texture. Similar rocks are found to the northeast, in the



Fraser Range. It is possible that these two groups of rocks are realated
structurally, and lie to the cast of the Jerdacuttup/Fraser Fault.

98428 Leuco-monzogranite.

A coarse-grained, fresh, leucocratic, directionless, hypidiomorphic gran-
ular, granitic rock Large grains of perthite and calcic oligoclase, 3-8 mm across,
form the bulk of the rock, with lesser interstitial quartz, minor red-brown
biotite and apatite, and accessory opaques, muscovite, carbonate and zircon.

The rock is lightly sheared and many grains are surrounded by narrow
zones of recrystallized mosaic, and masses of myrmekite. Many grains are
traversed by trains of minute bubbles, as found in the associated charnockitic
rocks. The exact relationship of this specimento the previous three is not
obvious.
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NOTES TO ACCOMPANY CORED BOREHOLE LOGS, PREPARED BY THE
ENGINEERING GEOLOGY SECTION OF THE GEOLOGICAL SURVEY OF
WESTERN AUSTRALIA (GSWA)

These notes outline, describe or define the descriptive or
quantitative data presented in some of the columns forming
the cored borehole log. They explain the terminology and
basis of some of the classification systems used and are
presented below in the order that column headings appear,
from left to right on the log.

Geo i unit. A name given by geologists to a specific
group of soils or rocks. Each unit is defined by different
physical, chemical or biological properties. ‘

Description of core. A general field description based on
rock name, colour, grain characteristics, structure, minor
components.

Weathering. Weathering is defined as the group of processes
whereby rocks on exposure to the weather change in
character, decay and degrade to soil materials. Terms used
to describe weathering comprise:

COMPLETELY WEATHERED ROCK (CW). Has soil properties and
often shows complete change in appearance.

HIGHLY WEATHERED (HW). Shows considerable change in
appearance and loss in strength. Material is still a
rock but normally very weak.

MODERATELY WEATHERED (MW). Visible change in appearance
and with significant loss in strength.

SLIGHTLY WEATHERED (SW). Visible change in appearance
but no significant loss in strength.



FRESH ROCK WITH STAINED JOINTS (FRST). Joint faces
coated or stained, usually with limonite, but the
blocks between joints are not visibly weathered.

FRESH ROCK (FR). Rock which exhibits no visible
evidence of weathering.

N/A Not Applicable
N/D  Not Determined

Estimated Unconfined Compressive Strength.

A record of a qualitative estimate of likely unconfined
compressive strength based on a series of index tests
performed on the core. Where actual strength test results
are available these should be presented in the tests column.
The estimated strength values represent the rock substance
strength. The rock mass strength may be considerably less.
Terms used to describe estimated rock strength are:

Approximate
Rock Strength Symbol Point Load Unconfined Compressive
Class Strength Strength
I5(50)
(MPa) (MPa)
Extremely low EL 0.03 0.7
Very low VL 0.03 - 0.1 0.7 =24
Low L 0.1 - 0.3 24 =7
Medium M 0.3 - 1 7 - 24
- High H L==03 24 - 70
Very high VH 3 ~-10 70 - 240
Extremely high EH >10 >240

N/A  Not Applicable
N/D Not Determined



Index Tests used to define strength classes are:

EL: Easily remoulded by hand to a material with soil
properties.

VL: May be crumbled in the hand; sandstone is friable.

{ R A piece of core, 150 mm long x 50 mm dia, may be

broken by hand and easily scored with a knife; sharp
edges of core may be friable and break during
handling.

M : A piece of core, 150 mm long x 50 mm dia, can be
broken by hand with considerable difficulty, readily
scored with knife.

H : A piece of core, 150 mm long x 50 mm dia, cannot be
broken by unaided hand; can be slightly scratched or
scored with knife.

VH: A piece of core, 150 mm long x 50 mm dia, may be
broken readily with hand held hammer; cannot be
scratched.

EH: A piece of core, 150 mm long x 50 mm dia, is difficult
to break with hand held hammer, rings when struck with
hammer.

Cementation. Typically used for cemented sedimentary rocks,

e.g. the Tamala Limestone; terms used to describe
cementation are as follows:

ucC Uncenmented

PC Poorly cemented

MC Moderately cemented
weC Well cemented

N/A  Not Applicable
N/D  Not Determined



Graphic log. Where completed, the appropriate rock symbol
is used to denote rock type and black infill is used to
denote core loss.

Defect spacing. A graphic record of the spacing between
natural pre-existing defects. Zones of core loss are left
blank. Drilling induced fractures are ignored.

Description and orientation of rock defects.

Detailed description of individual rock defects is achieved
by a coding system covering defect type and spacing,
orientation, shape, roughness and nature of infilling
materials. Note that orientation data is provided as a
measurement of the angle (0) of the defect relative to the
core axis and represents the apparent orientation of the
defect intersecting the core. If the borehole is vertical,
the apparent dip angle (90 - 0) will represent the true dip
of the defects. Without orientation of the direction of the
borehole however, the dip direction of individual defects
will not be known. The format of the description of an
individual defect is as follows:

31.50 J1 50/~ 10 R FIM CB
Depth Type/ Dip/Direction Shape Roughness Film Type of
Nature film

Codings used for the description include:

Type Roughness

Joint J S Smooth

Bedding B SR Slightly rough
Fault F R Rough
Foliation X VR Very rough
Cleavage L ST Stepped

Vein v K Slickensided
Shear H

Schistosity S



Nature

induced by drilling

1 Pre-Drilling break

2 Uncertain whether induced
3 Definitely

5 Incomplete break

9 Trace of defect

Shape

TYPICAL ROUGHHNESS PROFILLS for JRC range:

1 = { 0-2
{ 2-4

2 7

3 — — 4-6

4 | — 6.8

T e R

7 W"“‘*‘—I 12-14

8 F-_\\~—d(/—~\\,4~—4 | -6

9 l,—v._—-—-/,\/\‘—" 16 -18

10 e W20

»
[ram—— ] o= SCALT




Infilling Materials

FILM - Fil

INF - Infilling with thickness in

CLEAN - Clean

Infilling Materials:

AC
AB

AM
AT
AH
AN
AP
AR
AU

BA
BX
BE
BI
BR
CcT
ccC
CB
Cs
CD
cp
CL

CH
C

DO
EP
EV
FL
FD

GL
GA

- GI

GS
GL
GO

Actinolite
Albite
Amphibole
Anatase
Anhydrite
Anorthite
Apatite
Aragonite
Augite
Barite
Bauxite
Bentonite
Biotite
Brookite
Calcite
Caliche
Carbonate
Cassiterite
Chalcedony
Chalcopyrite
Chlorite
Chert
Clay
Dolomite
Epidote
Evaporite
Fluorite
Feldspar
Galena
Garnet
Gilsonite
Glass
Glauconite
Goethite
Graphite
Gypsum
Halite
Hematite

Heavy Minerals

mm

HB
IL
IO
JA

LI
LF
MG

CRERER=

OI
OL
OR
10).4

PG
PH
PL
PY
PX
Q2
QF
RF
RU
SE
ST
SH
SD
SI
SP
SL
SU
TA

ZE
ZR

Hornblende
Ilmenite

Iron Oxide
Jasper

Kaoline
Limonite
Lithic fragments
Magnetite

Mica

Manganese
Muscovite
Neptheline

0il

Olivine
Orthoclase
Iron oxide
(undifferentiated)
Phlogopite
Phosphate
Plagioclase
Pyrite
Pyroxene
Quartz
Quartz-frosted grains
Rock fragments
Rutile
Selenite
Serpentine
Sulphides
Siderite
Silica
Sphalerite
Spinel

Sulphur

Talc
Tourmaline
Zeolite

Zircon



Lift and core recovery. Lift denotes the end of a core run
and is shown by a horizontal line at the appropriate depth.
Core recovery represents the ratio of core recovered to the
length drilled expressed as a percentage.

ROD (Rock Quality Designation). This is a modified core

recovery percentage in which all the pieces of intact core
over 10 cm long are counted as recovery and are expressed as
a percentage of the length drilled. The smaller pieces
resulting from closer jointing, faulting or weathering are
discounted. Note that when estimating RQD from drillcore it
is necessary to discount artificial breaks clearly caused by
the drilling process, and also those made deliberately when
fitting core into the core tray. It should also be noted
that the degree of fracturing of the core during the
drilling process may be partly a function of core diameter
in weaker rocks. RQD should not be determined on highly to
completely weathered rock.

GE999EEG399,10~-16



CORED BOREHOLE LOG

] PROPOSED FISHING BOAT HARBOUR, BREMER
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CORED BOREHOLE LOG
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CORED BOREHOLE LOG PROPOSED FISHING BOAT HARBOUR — BREMER BAY
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CORED BOREHOLE LOG ] PROPOSED FISHING BOAT HARBOUR — BREMER BAY
LOCATION TOWN/CITY/SHIRE BOREMOLE No. BB#2 Shoet 20f 2
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CORED BOREHOLE LOG

LOCATION

I PROPOSED FISHING BOAT HARBOUR, BREMER BAY

TOWNICITY/SHIRE

FISHERY BEACH

BREMER BAY - JERRAMUNGUP SHIRE

BOREHOLE No. BB#3

Sheet 1012
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CORED BOREHOLE LOG PROPOSED FISHING BOAT HARBOUR ~ BREMER BAY
LOCATION TOWNICITY/SHIRE BOREHOLE No. B8#3 Sheet 2012
FISHERY BEACH BREMER BAY - JERRAMUNGUP SHIRE
BOREHOLE LOCATION: NORTHWEST OF PROPOSED QUARRY
E 720453
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BIT TYPE: GOLDFIELDS DIAMOND IMPREG. CHECKED BY: PiM RA.L. SURFACE: 1240
DRILLING FLUID: WATER DATUM: DMH 051
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CORED BOREHOLE LOG | PROPOSED FISHING BOAT HARBOUR ~ BREMER BAY
LOCATION TOWN/CITY/SHIRE BOREHOLE No. BB Sheet 1013
FISHERY BEACH BREMER BY - JERRAMUNGUP SHIRE
BOREHOLE LOCATION: SOUTH WEST OF PROPOSED QUARRY
e —— E 720416
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CORED BOREHOLE LOG I PROPOSED FISHING BOAT HARBOUR - BREMER BAY
LOCATION TOWN/ICITY/SHIRE BOREHOLE No. BBM Sheet 2013
FISHERY BEACH BREMER BY - JERRAMUNGUP SHIRE
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CORED BOREHOLE LOG | PROPOSED FISHING BOAT HARBOUR - BREMER BAY
3 LOCATION TOWNICITY/SHIRE BOREHOLE No. BBY4 Sheet3of 3
FISHERY BEACH BREMER BY - JERRAMUNGUP SHIRE
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APPENDIX 3

Core Photography



GEOLOGICAL SURVEY OF WESTERN AUSTRALIA
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APPENDIX 4

Notes on the Description of Block Size and Shape
for
Jointed Rockmasses



NOTES ON THE DESCRIPTION OF BLOCK SIZE AND SHAPE FOR JOINTED
ROCKMASSES (in Brown, 1981)

Block Size

Block size is an extremely important indicator of rockmass behaviour. Block dimensions
are determined by discontinuity spacing, by the number of sets, and by the persistence of
the discontinuities delineating potential blocks.

Number of Sets

The number of sets and the orientation determine the shape of the resulting blocks, which
can take the approximate form of cubes, rhombohedrons, tetrahedrons, sheets etc.
However, regular geometric shapes are the exception rather than the rule since the joints
in any one set are seldom consistently parallel.

Rockmasses

Rockmasses can be described by the following adjectives, to give an impression of block
size and shape:

massive few joints or very wide spacing

blocky approximately equidimensional

tabular one dimension considerably smaller than the other two
columnar one dimension considerably larger than the other two
irregular wide variations of block size and shape

crushed heavily jointed to "sugar cube"



Block Size Index (Iy,)

The purpose of the block size index is to represent the average dimensions of typical rock
blocks. The average value of individual modal spacings (S, S etc) may not give a
realistic value of I, if there are more than 3 joint sets since the fourth set, (if widely
spaced) will artificially increase Iy, but have little influence on actual block size as
observed in the field.

The relationship Iy, is described by:

Ib=S]+S2+83
3

Quarrying

Rock quarrying and blasting efficiency are likely to be largely a function of the natural in
situ block size. Block size can be described either by means of the average dimension of
typical blocks (block size index Ip) or by the total number of joints intersecting a unit
volume of the rockmass (volumetric joint count Jy).

Sketches of Rockmasses

Tabular Columnar
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