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1 Introduction

This report summaries the result of preliminary investigations into the development of
a Yacht Club and Marina facility in Denmark. The facility would be on land reserved
for Yacht Club purposes (Reserve 36714) and incorporate some land reclamation
works. The location of this reserve is shown in Figure 1. 1.

As proposed by the Yacht Club, the facility would generally involve the following:

. a grassed area and beach suitable for use by junior sailors for rigging and
launching of small sailing vessels such as catamarans;

. extending and widening of the existing reclaimed area by about 25 metres and use
of the reclaimed area for a club-house and access to a boat launching ramp;

. construction of a boat launching ramp;

. construction of about 40 metres of groyne to provide access to boat pens and to
provide shelter from the preliminary south-east winds;

. provision of 20 boat pens;

. dredged mooring basin and boat launching area and access channel;

. club house building and upgrade of public toilet facilities;

. parking and access roads.

The scope of the preliminary investigations undertaken by Brown & Root are
summarised as follows:

. review the conceptual development plans provided by the Shire of Denmark and
modify as appropriate;

. prepare a cost estimate for the development, as modified.

The scope of the preliminary investigations did not allow for any field investigations
except for visual observations during a site visit undertaken m late May 2000. The
data sources utilised for the preliminary investigations are described in Table 1. 1.

The major limitation of the available data is the absence of any geotechnical
information below a depth of 2m below the surface. Piling for the boat pens would
penetrate below this level, making this aspect a significant area of risk for the cost
estimates presented in this report. It is recommended that geotechnical investigations
be undertaken to address this issue prior to final commitment to proceed with the
development.
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// October 2000

1-1



/

A3671A
966

RecreaHon /ttrc/i/ Club}
119Sho.

tOOt £
^ \^y 242 ?;

9?s2 -1 
* \ICS

^2&*^"'1.7
2»07ii

. -^

^r

c^.
'0/ i^*iin

;-)»
g^friyff-

20USlw
r/7

2073 A <
.i

<KI * ihcn



Brown & Root

Table 1. 1 Data sources used for the preliminary investigations

SOURCE

Shire of Denmark.

DATA

concept plan

water levels at 9 March 1994

and 13 March 1995

soil probes to depth of 2m
on a 20m grid throughout
dredged area.

club house layout plans^

COMMENTS

original source unknown
presumed to be Yacht Club
membership.

Estuaries and Coastal Lagoons of

South Western Australia, Wilson

Inlet, Irwin Inlet and Parry Inlet
Estuaries of the Denmark Shire,

Envirotimental Protection

Authority Estuary Study Series
Number 3 August 1988.

bathymetry ofWilson Inlet
from September 1993 PV/D

survey

Wilson Inlet water levels to

AHD from August 1975 to

July 1976

Wilson Inlet Management

Authority, Flinging Vegetation
of the Wilson Inlet Delta 1946 to

1994. Water and Rivers

Commission Report WRT6
1996.

Wilson Inlet Management

Authority and Shire of Denmark;
Foreshore. Wilson Inlet

Management Plan; Water and
Rivers Commission Report
WRM1 1996.

management plan for
Foreshore including reserve

36714-966 Recreation

(Yatch Club)

Aerial photograph 370 5389
from DOLA.

Public Works Department,

Wilson Inlet Hydrographic

Survey, Soundings

July/August'September 1983,
PWDWA 554 52-1-1

soundings and contours of
Wilsoa Inlet and Yatch Club

site.

Personal communications with

Natalie Reeves of Wilson Inlet

Management Authority,

. water level data from

January 1994 to June 1998
at Poddy Point and Bail's
Jetty

Indicative only as not tied to
AHD

PJ002S-OQ!. Rev. A
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Brown & Root

Site visit by Rob Puglisi in May
2000, includmg discussions with
Shire of Denmark and Keith

Graham of Denmark Yacht Club.

Sources ofiatehte capstone

for groyne constmction from
Shire grave! pits.

first priority is rigging area,

preferably grass.

deep water access important

public toilets to remain or

possibly incorporate into
club house

club house should also be

suitable for community

functions (100 people)

currently 15 boats operating

from club.

boat pens for 22 ft boat
(largest) - majority are
16-18 ft trailer craft.

boat launching facility may

replace Rivennouth ramp.

at Rivermouth ramp can

achieve 20-30 boats per

day.

1.5m draft at average

summer would seem

appropriate for basin.

club house area currently not

sewered although adjacent

future developments will
evenmally be sewered.

PJ0021-001. Rev. A
11 October 2000
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2 Conceptual design

2. 1 DESCRIPTION

The conceptual design layout plan developed by Brown & Root for The Denmark
Yacht Club Marina facility is shown on Drawing No. PJ0021-A-001 (Attachment A).

As proposed in the concept plan, the marina facility would comprise the following
main elements:

. an extended reclaimed headland that provides parking for cars and trailers and also
provide access to a new boat ramp;

. a new boat ramp, complete with timber jetty to facilitate launching and retrieval of
boats;

. a new groyne to provide protection from the prevailing south-east wind and to
provide access to new boat pens;

. 16 new boat pens;

. a club house located so that it overlooks the grassed rigging area;

. a grassed rigging area backing onto a beach;

. dredged basin and access channel with the dredged spoil utilised to fomi the
grassed rigging area and beach;

. parking area adjacent to the new club house.

2. 2 VARIATIONS FROM THE YACHT CLUB PROPOSAL

The conceptual layout plan developed by Brown & Root is largely based on the
concept plans developed by the Yacht Club. The following summarises the variations
between the two concept plans:

. the club house location has been moved in order to provide access and parking for
cars and trailers. The new location promotes a greater relationship between the
club house, club and social activities that would occur on the grassed rigging area;

. the boat ramp orientation has been altered in order to access deeper water. The
ramp is also provided with a narrow jetty to facilitate boat launching and retrieval;

. the number of boat pens has been reduced to 16 in order to accommodate
clearance requirements of current Australian Standards. The boat pens have also
been provided with a lower level timber finger pier in order to improve access
from the rock groyne.

PJOQ2!-QO!. Rev. A
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« The dredged basin has been divided into two design levels, a deeper area for the
boat ramp and pens and a shallower area adjacent to the grassed rigging area. This
design reduces the quality and cost of dredging;

« The grassed rigging area and beach have been shaped into a stable concave profile
with the level and extent of the fill area matched to the dredged volume;

. channel markers have been provided in order to mark the extent of the dredged
basin.

The purpose of the conceptual layout plan is to provide a spatial arrangement of the
various components requested by the Yacht Club so that quantities can be determined
for the purpose of developing a cost estimate. Changes to the conceptual layout plan
can be made without significant change to the cost estimate, providing the changes do
not result in significant changes to the quantities. For example, the cost estimate is not
sensitive to the location of the club house, but a change to the size of these facilities
could have a significant effect on the cost estimate.

WATER LEVELS

Water levels in Wilson Inlet vary considerably with seasonal conditions. Appendix B
contains water level information for the Inlet from January 1994 to June 1998 that was

kindly supplied by the Water and Rivers Commission. Although these water levels
have not been adjusted to a recognised datum they do show a maximum variation over
this time of approximately 1 .3 metres. Maximum water levels in Wilson Inlet are
artificially controlled through management of the sandbar at the Inlet's mouth.

Water level information from August 1975 to July 1976 (Environmental Protection
Authority, 1988) indicates water levels in the summer months generally in the ranges
0. 0m AHD to + 0. 2m AHD. Over this particular period the water level dropped to a
minimum of about - 0.05m AHD in early April 1976. From the available information,
it has been assumed that the water level in Wilson Inlet over an average summer

would be about + O. lm AHD. On this basis the water levels in the marina would be

1.5m and 1 .Om for the deeper and shallower portions respectively. These water depths
would comfortably satisfy the minimum draft requirements for the vessels that are
envisaged to use the facility.

PJOOll-Olll. Kcs. A
/ / October 2000
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3 Development cost estimate

Table 3. 1 contains the development cost that has been based upon the information
available to Brown & Root at the time of preparing the estimate. Brown & Root does

not accept liability for actual costs varying from those estimated. The expected order
of accuracy is +,-25%.

The following assumptions have been used in this estimation;

. Rates have been taken from Brown & Root's database for projects in the South
West which have been consfructed in the Albany/Denmark region between 1997 -
2000 and Rawlinson's Handbook 2000.

. Quantities are based on the Conceptual Layout Plan PJ0021 -A-001 Revision A.

. Rock armour stone used to protect the breakvvater is available free from the local
area (Shire gravel pits) and only transport and laying of these rocks is required.

. Suitable geotechnical conditions exist for the construction of the facility. It is
noted that no geotechnical information exists below a depth of 2m below the
surface. Piling for the boat pens would penetrate below this level. Site
inspections indicate exposed granite outcrops in the area, hence the driving of
piles may be of significant risk. No allowance for this risk has been made in the
development cost estimates. It is recommended that geotechnical investigations of
the site be undertaken before any commitment to proceed with the project.

PJ002/-00/, Rev. /t

11 October 2000
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Table 3. 1 Development cost estimate - Denmark Yacht Club Marina

iTEM DESCRIPTION QUANTITY UNIT RATE AMOUNT

1 PRELIMINARIES

1. ] Allow for insurances, bank guarantees,
fees permits (including BCITF training
!evy), etc

1. 2 Establishment, maintenance, etc

1. 3 Supply, install, maintain and remove
project signboard

1. 4 Allow for survey costs and provision of
al! as-constructed information

1. 5 Allow for Overheads

1. 6 Mobilisation of Equipment including
establishment of site offices

1. 7 Demobilisation of plant and equipment

1, 8 Protection of existing services

Item

Item

Item

Item

Item

Item

Item

Item

Included

Included

Included

Included

Included

Included

Included

Included

Preliminaries Subtotal (estimated at 15% of construction capital costs) $201,750

2 EARTt-iWORKS

2. 1 Strip and remove from site all 0.6
vegetation.

2. 2 Clearing, grubbing and disposal of all 0.1
deleterious material from site,

2. 3 Strip, stockpile and respread topsoil 4, 000
(150mm).

2. 4 Bulk Earthworks

a. Transporting dredge to works, setup, 1
dismantle and remove.

b. Dredging, spread and compact cut 10, 000
material to fill (including preparation of
existing surface)

c. Imported fill placed and compacted 500
on site.

d. Excavated material (including 500
excess stripped soil).

2. 5 Compaction testing of fill areas. 10

2. 6 Importing oftopsoil and seeding. 6, 500

ha 5, 000

ha 2, 000

m2 0.8

Item

m3

m3

No.
.2

10

400

6.5

3, 000

200

3, 200

80,000

80.000

5,000

4, 000

4,000

42,250

Earthworks Subtotai $211, 650

3 ROADWORKS

3. 1 Mark out and cut edge of existing 50
sealed pavements for blend area joints.

3. 2 Basecourse minimum of 150mm 6, 300
compacted thickness.

3. 3 Prepare surface and apply hot bitumen 6, 300
primerseal (10mm aggregate) to primed
basecourse.

3.4 Prepare surface and apply second coat 6, 300
(7mm aggregate) hot bitumen

14

5

2.5

1.5

700

31, 500

15, 750

9,450

PJ0021-001. Rev. A
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ITEM DESCRiPTlON QUANTITY UNIT RATE AMOUNT

3. 5 Adjust existing pavement levels in 250
bicnd areas

3. 6 Install 90mm thick concrete footpath 140

3. 7 Kerbing 400

m"

m

20

35

25

5,000

4, 900

10.000

Roadworks Subtotai $77, 300

4 BREAKWATER & PENS

4. 1 Excavate, spread and compact dredged 3,500
material to form base ofbreakwater

4. 2 Supply and install rock holders to 1, 200
protect outer surface ofbreakwater

4. 3 100mm thick unreinforced concrete 600

deck to top ofbreakwater

4.4 Supply and install timber decking to 20
provide base for pens (including pile
driving)

4. 5 Concrete mattress for Launching Ramp 180

4.6 Lookout Tower - allow 1

No.

m~

Item

6

25

40

12, 000

45

30.000

21, 000

30,000

24, 000

240,000

8, 100

30, 000

Breakwater & Pens Subtotal 5353, 100

5 CLUB HOUSE & OTHER MISCELLANEOUS

5. 1 Supply and construct Club house 450 m2 1,400 630, 000
(including footings, all fittings)

5. 2 Extension to existing drain outfall 55 m 100 5,500

5. 3 Light poles 20 No. 2,200 44,000
5. 4 Channel Markers 5 No. 2, 500 12, 500

5. 5 1800 high 3 wire security fence and 15 m 65 975
gate

5. 6 Biomax sewage system 1 Item 10,000 10,000

Club house & other Miscellaneous Subtotal $702, 975

Subtotal Marina Facility Construction $1,546, 775

PROFESSIONAL FEES-ENGINEERING,

GEOTECHNICAL AND SURVEY (1 2. 5%)

S193. 350

CONTINGENCY (10%) $154,675

Total Development Cost Estimate (Excluding GST) say $1, 900, 000

PJ0011-001, Rev. A
11 October 1000
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Rob PugJ^s[

From:
Sent:
To:
Subject:

REEVES Natalie [natalie. reeves@wrc. wa. gov. au]
11/Jul/2000 13:03
'rob. puglisi@halliburton.com'
wilson inlet level plots

Poddy_Plots_94_inid-9 Bai l_Plots_94_mid-93 .d

3. doc attached are plots of water hieght in wilson inlet. The plots cover a time
frame from 1994 to 1998 and are from two different locations:
1. Bails jetty is on the eastern side of the inlet
2. Paddy Point is on the western side of the inlet, near the PoddyShot
jetty.

I will also fax these plots to you. Please note that some problems were
experienced with the datum measurement on our instruments, however the data
should still provide some indication.
Please advise if you would like the data as well, if the plots are not
sufficient.
Regards
Natalie Reeves

«Poddy_Plots_94_mid-98.doc» «Bail_Plots_94_mid-98.doc»



Poddy Point Raw Water Level Data

Water & Rivers Commission - REI
Period 1 Year Plot Start 00:00_01/01/1994
Internal 12 Hour Plot End 00:00_01/01/1995

2 . 1 PODOY 10. 00 Max&Min STAGE (M)

10

0.8

0.4

1994

PODDY 0

Jan I Feb I Mar I Apr I "May I Jan I Jul I Aug I Sep I Oct I Nov I Dec

Water & Rivers Commission - REI
Period 1 Year Ptot Start 00:00_01/01/1995
Inten/a! 12 Hour PiotEnd 00:00.01/01/1996

2 . 1 PODDY 10.00 Max&Min STAGE (M) inst

1.6

1.2

0. 4 j

HYPLOTV9Z OulpulOMS/'"9

1995

Jan TeipMar I Apr I May I Jun I Jul Aug I Sep OciNov I Dec



Poddy Point Raw Water Level Data

Water & Rivers Commission - REI
Period 1 Year Plot Start 00:00_01/01/1996
Inten/al 12 Hour P!ot End 00'00_01/0!/1997

2 . 1 PODDY 1000 Max&Min STAGE (Ml

0.3

0,4
f/VM^'

1996

PODDY D

jar, I Feb I Mar I Apr I May~-T Jun ' Jul ' Aug I Sep I Oct I Nou I Dec

Water & Rivers Commission - REI
Period 1 Year PlotStart 00:00^01/01/1997
tnten/al 12 Hour Ptot End 00:00_01/01/1998

2 . 1 PODDY 10.00 Max&Min STAGE (M)

1. 6 j

1. 2 ^

0.4

YP1-OTVSS OulpuiaM»t99?

1997

Jan Feb I Mar I Ap[-1May I Jun I JuiI Aug-]Sep ! OctNov I Dec



Poddy Point Raw Water Level Data

Water & Rivers Commission - REI
Period 1 Year Plot Start 00.00_01/01/1998
Interval 12 Hour Ptot End 00:00_01/01,1999

0. 5 . I PODOV 10. 00 Max &Min STAGE (MJ

HYPLOT V9S OultulO^O^I

1998

POOOY .0

Jun Jul Aug 1 Sep Oct Nov Dec

NOTE
The data presented in these plots is raw data and has not been fully verified. Inparticular the datum
changes several times, so the absolute levels recorded in each year may not be directly comparable.
Until the data is processed using recommended methods it should be used with caution.



Bail's Jetty Raw Water Level Data

Water & Rivers Commission - REI
Period 1 Year Plot Start 00:00_01/01/1993
Inlervai ISHouc P!ot End Q0:00_01/01/1994

1 . i BAiL 1000 Max &Min STAGE (M)

08

0.6

0. 4 \

0.2

.OT V92 0<Jt]iu1 03/02/1$$$

1993

Jan 'Feb-TMar I Apr I "May I Jun I Jul I Aug I Sep I Oct I Nov I Dec

Note different datum and instrument.

Water & Rivers Commission - REI
Period 1 Year Plot Start 00:00^01/01/1994
Intenal 12 Hour Plot End 00;00_01/01/1S95

2 , ) BAIL 10. 00 Max SMin STAGE (M)

1. 6 j

1. 2 j

0.8

0.4

HVPLOTVS2 OutputO^QZ/1!

1994

BAIL ,B

I^VA^i,

jan I Feb I Mar I Ap7-lMay I Jun I JulAug I Sep I Oct I Nov I Dec



Bail's Jetty Raw Water Level Data

Water & Rivers Commission - REI
Period 1 Year Plot Start 00:00_01/01/1995
Interval 12 Hour Plot End 00:00_01/01/1996

2 . 1 BAiL 10. 00 Max&Min STAGE (M)

1.6

Ouliul Oy0£/1&$9

1995

\ jan I Feb I Mar I Apr I May I Jun I M Aug I Sep I Oct I Nov I Dec1

Note March 1195 - mid August 1995 no data.

Water & Rivers Commission - REI
Period 1 Year Plot Start 00:00.01/01/1995
Inten/al 12 Hour Plot End 00:00_01/01/1997

2 . 1 BAIL 10. 00 Max&Mln STAGE (M)

1. 6 \

1.2 j

0, 8 \

HIPLOrwZ Outp"ia3T211393

199S

Jan I Feb I Mar 1 Apr I May I Jun I Jul i Aug I Sep I Oct I Nov I Dec



Bail's Jetty Raw Water Level Data

Water & Rivers Commission - REI
Period 1 Year Plot Start 00:00^01/01/1997

Internal 12 Hour Plot End 00:00_01/01/1993

2 . 1 BAIL 1000 Max&Min STAGE (M)

0. 8 j

Jan t Feb 1 Mar ! Apr ! May I Jun ! Jul L Aug ' Sep ! Oct 1 Nov 1 Dec

Water & Rivers Commission - REI
Period 1 Year Plot Start 00:00.01/01/1998
intewal 12 Hour Plot End 00:00_01/01/1999

1 , 1 BAIL 10. 00 Max S. Min STAGE (M) inst

0, 3 [

0. 6 j

HVR.OTV9Z Output 0^0^ 1939

1998

Jan I Feb S Mar ! Apr i May I Jun I Jul ! Aug [ Sep ! Oct i Nov 1 Dec



Bail's Jetty Raw Water Level Data

Water & Rivers Commission - REI
Period 1 Year Plot Start 00:00^01/01/1997
Inten/al 12 Hour P!ot End 00:00_01/01/19S8

2 , 1 BAIL 1000 MaxSMin STAGE (M)

0. 8 |

0.4 \

Jan l Feb l Mar i Apr i May l Jun 1 Jul i Aug i Sep 1 Oct 1 Nov i Dec

Water & Rivers Commission - REI
Period 1 Year Plot Start 00:00_01/01/1998
Internal 12 Hour Plot End 00:00^ 1/01/1999

1 , 1 BAIL 10.00 Max &Min STAGE (M)

PLOT" V92 Outpul 03/02/1995

1998

NOTE
The data presented in these plots is raw data and has not been fully verified. Inparticular the datum
changes several times, so the absolute levels recorded in each year may not be directly comparable.
Until the data is processed using recommended methods it should be used with caution.
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