Manly Council

Attachments

Ordinary Meeting

Notice is hereby given that an Ordinary Meeting of
Council will be held at Council Chambers,
1 Belgrave Street, Manly, on:

Monday 3 June 2013

Commencing at 7.30pm for the purpose of considering
items included on the Agenda.

Persons in the gallery are advised that the proceedings of the meeting
are being taped. However, under the Local Government Act 1993, no
other tape recording is permitted without the authority of the Council or
Committee. Tape recording includes a video camera and any electronic
device capable of recording speech.

Copies of business papers are available at the Customer Service
Counters at Manly Council, Manly Library and Seaforth Library and are
available on Council’s website:
www.manly.nsw.gov.au



http://www.manly.nsw.gov.au/
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ATTACHMENT 2
Budget 2012-13

Corporate Services Division Report No. 11.DOC - Third Quarter Report (1 January to 31 March
2013) — Progress with Four Year Delivery Program 2011-2015, Operational Plan 2012-2013 and
KPI Graphs for the Third Quarter

Progress with Operational Plan 2012-13 and Delivery Program 2011-2015
Social 2.1.1

Third Quarter Progress Report 2012-13

12000

Beach services — number of preventative actions — March 2013

10000

[}
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COMMENT:

Figures reflect seasonal quarterly trends
Social 2.1.1.1

Beach services — number ofrescues - March 2013
=0

T
g
*
e

=
-
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COMMENT:

Figures reflect seasonal quarterly trends.

1
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Corporate Services Division Report No. 11.DOC - Third Quarter Report (1 January to 31 March
2013) — Progress with Four Year Delivery Program 2011-2015, Operational Plan 2012-2013 and
Budget 2012-13

KPI Graphs for the Third Quarter

Social 2.1.2.1
Manly Andrew “Boy” Charlton Swim Centre patronage — March 2013
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09 +

COMMENT: Figures reflect seasonal quarterly trends.
Social 4.2.1
Number of library loans — March 2013
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COMMENT: Loan figures reflect gquarterly visitation figures.
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Corporate Services Division Report No. 11.DOC - Third Quarter Report (1 January to 31 March
2013) — Progress with Four Year Delivery Program 2011-2015, Operational Plan 2012-2013 and
Budget 2012-13

KPI Graphs for the Third Quarter

Social 4.2.1.1.
Number of library visits — March 2013
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COMMENT:  \Visitation figures are in line with quarterly trends.

Social 4.2.2.1.
Manly Art Gallery & Museum (MAGH) visitation — March 2013
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The decline in visitors in this quarter is consistent with
previous quarterly trends.
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Corporate Services Division Report No. 11.DOC - Third Quarter Report (1 January to 31 March
2013) — Progress with Four Year Delivery Program 2011-2015, Operational Plan 2012-2013 and

Budget 2012-13
KPI Graphs for the Third Quarter

Economic 2.2.1.1.
Visitor Information Centre (VIC) — March 2013
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COMMENT: Figures consistent with quarterly trends, and slightly warmer

Economic 3.3.2.1.
Hop, Skip & Jump Bus patronage — March 2013
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quarterly trends.

COMMENT:  The monthly data for the quarter is consistent with previous
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Corporate Services Division Report No. 11.DOC - Third Quarter Report (1 January to 31 March
2013) — Progress with Four Year Delivery Program 2011-2015, Operational Plan 2012-2013 and

Budget 2012-13

KPI Graphs for the Third Quarter

Environment 2.1.15.2.
Number of DAs submitted — March 2013
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COMMENT:  There was a slight decrease of DAs submitted in the quarter
compared to previous quarterly trends.

Environment 2.1.15.1.
Number of DAs determined — March 2013
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COMMENT: Approval rates remain similar to previous quarterly trends.
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Corporate Services Division Report No. 11.DOC - Third Quarter Report (1 January to 31 March
2013) — Progress with Four Year Delivery Program 2011-2015, Operational Plan 2012-2013 and
Budget 2012-13

KPI Graphs for the Third Quarter

Envireonment 2.1.15.2.
Year To Date Median days turnaround time of a DA — March 2013

I Fet Morch aqgri Moy Jume ity At Sept ot Ha B

COMMENT: Development Application turnaround times decreased in the quarter
is consistent with previous quarterly trends.

Environment 2.1.15.2.
Mean (Average) days turnaround time of a DA - March 2013

COMMENT.: Slight decrease in the quarter is still under DOP average.
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Corporate Services Division Report No. 11.DOC - Third Quarter Report (1 January to 31 March
2013) — Progress with Four Year Delivery Program 2011-2015, Operational Plan 2012-2013 and
Budget 2012-13

KPI Graphs for the Third Quarter

Environment 4.1.2.1.
Tonnes of domestic garbage collected — March 2013
” "Ttg—_—_--.._ e N R '
—e
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COMMENT: A slight decrease in collections for the quarter is in line with other
quarterly trends.

Environment 4.1.5.1.
Tonnes of green waste collected - March 2013
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COMMENT: A slight decrease in tonnage collected for the quarter is

due to seasonal changes.
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KPI Graphs for the Third Quarter

Environment 4.1.4.1.
Tonnes of domestic recycling collected - March 2013
D I’ Feb March April May 1 luly A ug Sept o [ o
COMMENT: Collections were in line with previous yearly trends for the quarter.

Environment 4.1.7.1.
Landfill diversion rate - March 2013
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COMMENT: Landfill diversion rates in March were similar to previous quarterly
trends.
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2013) — Progress with Four Year Delivery Program 2011-2015, Operational Plan 2012-2013 and
Budget 2012-13
KPI Graphs for the Third Quarter

Environment 4.1.3.1.
Street sweeping - litres collected — March 2013
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COMMENT: All streets sweeping collections were in line with previous
season quarterly trends.

Environment 2.1.13.1.
Number of regulatory and compliance Notices and Orders issued —
December 2012
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COMMENT: Naotices and Orders issued increased slightly in the

quarter compared to previous quarterly trends.
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Corporate Services Division Report No. 11.DOC - Third Quarter Report (1 January to 31 March
2013) — Progress with Four Year Delivery Program 2011-2015, Operational Plan 2012-2013 and

Budget 2012-13
KPI Graphs for the Third Quarter

Governance 1.4.3.1.
Customer service — calls to switch — March 2013
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COMMENT: The slight decrease in customers at the customer service counter
in Town Hall is in line with previous quarterly trends.

Governance 1.4.3.1.
Customer service — counter visits - NMarch 2013
.;wo
: # R /
u' H‘.‘ A { '-:\ { L]
2300 4 A 1 \‘ L]
' . EY iy f; 1
. * s b .-‘ '
5 ,‘!-' N '\ g
L i % -\‘ " "\.
2000 L8 ir‘f b A 13
Yo ]
- 2011
1300
- 2042
= ey T01E
—
300
Q + T v
bn Feb Morch g Wy Junc Sy angus St o Hor e
COMMENT: The increase in customers at the customer service counter in
Town Hall is in line with previous quarterly trends.
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KPI Graphs for the Third Quarter

Governance 1.4.5.1.
Number of Page Views on Council Website — March 2013
Lepom
100000
L ’ ; \'\.
\\._,__. E : %
A\ , "y
e TR T Y —— s
=000 \ ,.7— LY » "",:. T
r Doy a \ /! ~
e " b o 4 R
.
Rt - 2011
£0000 1 " bume e HH2
— 1015
0000 +
Ha s na)
i
s ses  smwen ompd vy e Juy sumr s om .- .
COMMENT Forthe quarter, there was a small decrease in page views forthe area.
Governance 1.5.2.1.
Number of media releases issued — March 2013
20
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COMMENT: The number of releases provided during the quarter is slightly higher than in
the same quarter in 2012 and reflects the organisation’s activities. Media
releases are an effective communication tool used to promote Council's
activities.
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Governance 1.7.5.1.
Staff training hours — March 2013
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COMMENT:

Over the past quarter, there were a variety training programs
offered, attended by 718 staff (totalling 1997 hours) to match the
needs of staff as identified in the annual performance, training &

development review and operational needs.
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Manly Council

Capital Expenditure List

Quarterly Budget Review Statement
for the period 01/01/13 to 31/03/13

2012-2013 2012-2013 2012-2013 YTD
Original Budget at Dec Actual as at 31
Description Budgeted QTR Mar

IT Systems - Infrastructure & Software Total 625,000 625,000 314,206
Furniture & Equipment Purchases Total 55,000 55,000 62,013
Building New / Renewal Works Total 226,000 1,100,000 970,611
Acquisition Properties Total 6,030,000 6,455,000 4,302,324
Land Improvement Program Total - 8,000 226,504
Library Books & Periodicals Total 263,800 263,800 166,943
Library Equipments Upgrade Total 66,500 66,500 52,177
Art Gallery Collections Total 34,000 34,000 -
Swim Centre Upgrade Total 250,000 250,000 337,530
LM Graham Reserve - Masterplan Upgrade Total 410,000 410,000 131,849
Parks & Reserves - New/Renewal Total 283,000 283,000 68,262
Manly Cemetery - Conservation & Improvements Total 35,000 35,000 2,250
Netted Pools Upgrade Total 50,000 50,000 10,291
Regulatory Compliance Infrastructure & Equipments Total 170,000 170,000 101,938
Plants & Fleets Replacement Total 2,090,000 2,090,000 938,632
Roads Infrastructure - New/Renewal Total 547,995 547,995 198,255
Ancillary Infrastructure Works Total 1,754,500 1,784,000 397,380
Footpath Construction - New/Renewal Total 240,000 240,000 70,131
Parking Meters Upgrade Total 50,000 50,000 -
Car Park Facilities Upgrade Total 95,000 95,000 75,896
Garbage & Recyciling Equipemnts Total - - 31,753
Drainage Construction - New/Renewal Total 185,000 185,000 262
Stormwater Management - New/Renewal Total 369,852 369,852 7,952
Public Amenities - New/Renewal Total 100,000 100,000 5,231
Grand Total 13,920,647 15,313,147 8,535,388
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REPORT

and

DETERMINATION

of

THE LOCAL GOVERNMENT REMUNERATION TRIBUNAL

under

SECTIONS 239 AND 241

of the

LOCAL GOVERNMENT ACT 19923

8 April 2013
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Local Government Remuneration Tribunal
2013 Report

Section1 Background

1. Pursuantto Section 241 of the Local Government Act 1993 (the LG Act) the Local
Government Remuneration Tribunal hereby determines in each category of council,
the maximum and minimum amount of fees to be paid to mayars and councillors of

councils, as well as chairpersans and members of county councils.

2. On 3 December 2012 the Tribunal wrote to all mayors advising of the commencement
of the 2013 Annual Review. In respect of this Review the Tribunal advised councils that
it would be undertaking a review of the minimum and maximum fee levels for each

category.

3. Indetermining the minimum and maximum fees payable to each of the categaries, the
Tribunal is required, pursuant to section 242A of the LG Act, to give effect to the same
palicies an increases in remuneration as those that the Industrial Relations Commissian
is required to give effect to under section 146C of the Industrial Relations Act 1996,
when making or varying awards or arders relating to the conditions of emplaoyment of

public sector employees.

4. The current policy on wages pursuant to section 146(1)(a) of the industrial Relations Act
1994 is articulated in the Industrial Relations (Public Sector Conditions of Employment)
Regulation 2011, The effect of the Regulation is that public sector wages cannot
increase by more than 2.5 per cent, and this includes the minimum and maximum fees

payable to councillars and mavyaors.

5. The Tribunal’s Report and Determination of 2012 provided a general increase of 2.5 per

cent which was consistent with the NSW Wages Palicy.

6. The Tribunal also advised councils that it would not be reviewing the categories of
councils during the 2013 Review. In accordance with Section 239 of the LG Act the

Tribunal is required to determine the categories of councils and mayoral offices at

2
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Local Government Remuneration Tribunal
2013 Report

least ance every 3 years. The Tribunal last undertook a fundamental review of the
categories of councils in 2012, In undertaking that review the Tribunal found that
there was no strang case to significantly alter the current categories of councillor

and mayoral office or to move individual councils between categories.

Section2 2013 Annual Review

7.

8.

The Tribunal is aware that a number of initiatives are currently under way to

improve the strength and effectiveness of local government in NSW. These include:

. the appointment of the Independent Local Gavernment Review Panel
to drive key strategic directions identified in the Destination 2036

initiative

. the appointment of the Local Gavernment Acts Taskforce to review

the Local Government Act 1993 and the City of Sydney Act 1988

. the engagement of the NSW Treasury Corporation (TCorp) to report

an the financial sustainability of Local Government in NSW.,

Given the significant work being undertaken by both the NSW Government and
local councils to drive and deliver local government reform, and the limitations
placed on the Tribunal in respect of determining increases in fees, the Tribunal did
not call for general submissions from individual councils as part of the 2013 Annual
Review. While general submissions were not required, the Tribunal advised councils

that they were still able to raise any issues of concern relevant to the review.

The Tribunal also wrote to the Presidents of the Local Government and Shires
Associations (the Associations merged on 1 March 2013 to become Local Government

NSW (LGNSW)) in similar terms.
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Local Government Remuneration Tribunal
2013 Report

10. The Tribunal received three submissions from individual Councils. The submissions

sought consideration of the following matters:

¢ the Tribunal to determine the maximum statutory increase of 2.5 percent as

permitted by the legislation

s the Tribunal to benchmark mayoral and councillor fees with that of a State
Member of Parliament
e the Tribunal to introduce a professional remuneration structure for councillors

to improve accountability and performance.

11. The Tribunal also received a submission and met with representatives of LGNSW.
Given the statutory limitations in place LGNSW has requested that councillor and

mayoral remuneration should be increased by the full 2.5 per cent for 2013-14.

12. In addition to requesting the maximum increase of 2.5 percent, LGNSW has sought a
professional remuneration structure to ensure that lacal government attracts
appropriately qualified people. LGNSW continues to advocate that elected
representatives face increasing challenges, associated with managing council warkload,
family responsibilities and paid work, and that the significant time involvement is not

apprapriately recompensed through the current remuneration levels,

13. LGNSW also provided the Tribunal with an overview of the current reform initiatives
and their expected impact on the role and responsibilities of councillars and mayors.
The anticipated changes will, in the opinion of LGNSW, warrant a review of the

remuneration structure, and a subsequent increase in fees,

14, The Tribunal wishes to place on record its appreciation to LGNSW for its participation

and assistance during the 2013 Annual Review process.
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Local Government Remuneration Tribunal
2013 Report

Section3 Findings

15. The Tribunal has been advised that significant progress has been made in developing

propaosals far local government refarm in NSW.

16. The Independent Local Government Review Panel undertook an extensive
consultation program with stakeholders across NSW during 2012. Its third discussion
paper “Future Directions”, which is due at the end of April, will include ideas for
reform — including suggestions for better governance, improved financial
management, stronger regions and boundary changes. The Panel is expected to
make its final repart to the Minister for Lacal Government, the Hon Don Page MP, in

July/August 2013,

17. During 2012 the Minister for Lacal Government also announced that the legislative
framewaork for local government in NSW would be rewritten and modernised. A
Local Government Acts Taskforce was appointed to consult with stakeholders and
the public to make recommendations for a new Local Government Act that is
responsive to the current and future needs of the community. The Taskforce will
take into account the outcomes and recommendation of the Independent Local
Government Review Panel and is expected to release a discussion paper in late April

with further consultation to occur throughout the year.

18. The Tribunal continues to support initiatives which will bring about improvements in
the local government sector. In addition, the Tribunal welcomes the collaborative
approach taken by the Government and the local government sector to bring about
reform. The Tribunal notes that the Panel’s discussion paper “Future Directions” and
the reports of the Taskforce and TCorp, which are expected to be published in April
2013, were not available as at the time of the Tribunal making the 2013 annual
determination. The Tribunal will monitor the progress of these initiatives over the

coming year.
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19, As outlined at the beginning of the report the Tribunal is now required to have
regard to the Government’s wages policy when determining the increase to apply to
the minimum and maximum fees that apply to councillors and mayors. The public

sector wages policy currently provides for a cap on increases of 2.5 per cent.

20. The Tribunal has reviewed the key economic indicators, including the Consumer
Price Index and Wage Price Index, and finds that the full increase of 2.5 per cent
available to it is warranted. On that basis, and having regard to the above, and after
taking the views of the Assessors into account, the Tribunal considers that an
increase of 2.5 per cent in the fees for councillors and mayors is appropriate and so

determines.

Local Government Remuneration Tribunal

(signed)

Helen Wright
Dated: 8 April 2013
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Determinations of the Local Government Remuneration Tribunal effective on and
from 1 July 2013

Determination No 1- Pursuant to Section 239 of Categories of Councils
and County Councils Effective From 1 July 2013

Category - Principal City {1)

Sydney

Category - Major City {3)
Newcastle

Parramatta

Wollongong

Category - Metropolitan Major {2)
Blacktown

Penrith

Category - Metropolitan Centre {16)

Bankstown Hurstville Sutherland
Campbelltown Lake Macquarie Warringah
Fairfield Liverpoal Willoughby
Gosford North Sydney Wyong
The Hills Randwick

Harnsby Ryde

Category — Metropolitan {21)

Ashfield Holroyd Marrickville
Auburn Hunters Hill Mosman
Botany Kogarah Pittwater
Burwood Ku-ring-gai Rackdale
Camden Lane Cove Strathfield
Canada Bay Leichhardt Waverley
Canterbury Manly Woollahra
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Determinations of the Local Government Remuneration Tribunal effective on and
from 1 July 2013

Category - Regional Rural {32)

Albury Dubbo QOrange
Armidale Dumaresq Eurobodalla Port Macquarie-Hastings
Ballina Great Lakes Port Stephens
Bathurst Goulburn Mulwaree Shellharbour
Bega Valley Queanbeyan Shoalhaven
Blue Mountains Greater Taree Tamworth
Broken Hill Griffith Tweed

Byran Hawkesbury Wagga Wagga
Cessnock Kempsey Wingecarribee
Clarence Valley Lismore Wollondilly
Coffs Harbour Maitland

Category - Rural {77)

Balranald Gloucester Narromine
Bellingen Greater Hume Palerang
Berrigan Gundagai Parkes

Bland Gunnedah Oberon

Blayney Guyra Richmond Valley
Bogan Gwydir Singleton
Bombala Harden Snowy River
Boaorowa Hay Temoara

Bourke Inverell Tenterfield
Brewarrina lerilderie Tumbarumba
Cabonne lunee Tumut
Carrathool Kiama Upper Hunter
Central Darling Kyogle Upper Lachlan
Cabar Lachlan Uralla

Conargo Leeton Urana
Coalamon Lithgow Wakool
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Determinations of the Local Government Remuneration Tribunal effective on and

from 1 July 2013

Category - Rural {77) - Cont

Cooma-Manaro Liverpool Plains
Coanamble Lockhart
Cootamundra Mid-Waestern
Corowa Moree Plains
Cowra Murray
Deniliguin Murrumbidgee
Dungog Muswellbrack
Forbes Nambucca
Gilgandra Narrabri

Glen Innes Severn Narrandera

TOTAL GENERAL PURPOSE COUNCILS

Category - County Councils Water {5)
Central Tablelands

Galdenfields Water

MidCoast

Category - County Councils Other {9)
Castlereagh — Macquarie

Central Murray

Far North Coast

Hawkesbury River

New England Tablelands

TOTAL COUNTY COUNCILS

Walcha
Walgett
Warren
Warrumbungle
Weddin
Wellingtan
Wentworth
Yass Valley

Young

152

Riverina Water

Rous

Richmond River
Southern Slopes
Upper Hunter

Upper Macquarie

14
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Determinations of the Local Government Remuneration Tribunal effective on and
from 1 July 2013

Determination 2 - Pursuant to Section 241 of Fees for Councillors and
Mayors

Pursuant to 5.241 of the Local Governiment Act 1993, the annual fees to be paid in each of
the categories to councillors, mayors, members and chairpersons of county councils
effective on and from 1 July 2013 are determined as follaws:

Councillor/Member Mayor/Chairperson

Category Annual Fee Additional Fee*

Minimum Maximum Minimum Maximum
Principal City $23,830 534,950 $145,810 $191,860
Majaor City $15,880 $26,220 $33,760 $76,390
Metropolitan Major $15,880 $26,220 $33,760 576,390
Metropolitan Centre $11,910 $22,240 $25,320 $59,100
Metropolitan $7,930 $17,490 516,890 $38,160
Regional Rural $7,930 517,490 $16,890 $38,160
Rural $7,930 510,480 58,430 $22,870
County Council — Water 51,580 $8,740 53,380 514,350
County Council - Other 51,580 $5,230 53,380 $9,540

*This fee must be paid in addition to the fee paid to the Mayor/Chairperson as a
Councillar/Member (5.249(2)).

Local Government Remuneration Tribunal
(signed)

Helen Wright
Dated: 8 April 2013
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BACKGROUND TO THE PLAN

FOR THE MANAGEMENT AND CONSERVATION

OF COASTAL NORFOLK ISLAND PINES

WITHIN MANLY COUNCIL REGION

Prepared for Manly Council
by
Marcia Lambert and John Turner

Forsci Pty Ltd
Suite 4.05 Delhi Corporate
32 Delhi Road, North Ryde NSW 2113

February 2009

20 :
Avenue of healthy Norfolk Island Pines along the ocean
beachfront at South Steyne in Manly - 1986

— K
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| The Authors |

Marcla Lambert and John Turner are Dirsclors and Principal Research Scientists in the farest
research company, Forsei Pty Lid established in 1896 to undertake forestry research within
Australia and Internalionally. The company specialises in technical, developmental and research
aspecls of exotic and native forests in Australia and overseas, including feasibility studies for
forest projects, plantation development, product development, and eavironmental impacts of
forestry. A major focus is analysing polential plantation areas and defining species and
management regimes to provide desired commercial andfor environmental outcomas, especially in
redation to the manegement of soils and nulrition, work on sustainability, certification requirements,
comparison of Codes of Forest Practice and fimifations on forest management practices. The
main fields of research have included soils, forest nutntion, nutrient requirements of tree species,
nutrient cycling, nultnent/environment inferactions, impacts of fores! menagement on sites, use of
fertilizers, chemistry of forest products, and reviews of the science underpinning and/or supporting
forest management for sustainabie imber production.

Marcia Lambert (ASTC, BScHons, MScHons, FRACI MJIFA) commenced her career in the
Research Division of the Forestry Commission of NSW in 1359 and was classified as Research
Officer untif 1379 when she was promoled to Senior Research Scientist by the NSW Govemment!
Seientific Qualifications Committee and worked on a range of research projects including chemical
analysis of forest materials, tree nuirition, nutrient cycling, impacts of forest management antd was
responsibie during the 1970s for the organisalion’s research on the detarioration of Norfolk Istand
Pines on the coast of NSW. From 1986 to 1996 she was Assistant Direclor of the Research
Division of Stale Forests of NSW. She is a Member and a Registered Professional Forester of the
Institute of Forasters of Australia, a Fellow of the Roval Auslralian Chemical Institute, and since
1975 has been a chemical assessor with the National Association of Testing Authorities. During
her career, she has had other afflialions and representations during her career. For the period
1990-35, she was eleclad fo the Executive Board of the Internalional Union of Forest Research
Organisations (IUFRQ), representing the Western Pacific Region and the first fernale to be ciected
to the Board since the inception of IIFRO in 1882, She has more than 130 refereed scientific
publications.

John Turmer (BScFor, PhD, MIFA, MSS3A, MAIB) commenced his career in the Foreslhy
Commission in 1966 and was promoted to Research Qfffcer in 1970, Betwean 1972 and 1975, he
undertook Doclorale studies al the University of Washingfon in Sealfle on nulrisnt cyeling in
Douglas fir forests and worked with the intemational Biological FProgram and the Fores!
Management Cooperalive. On his retum to Australia, he worked on a wide range of research
projecis and was promoled duwing this pericd to Senior Research Scientis! by the NSW
Gaovemment Scieritific Qualifications Committee. The resulis of his research led lo his
involvement in a number of key environmental issues and resuftant legal proceedings and court
enquities. They included rainforest disputes, the Terania Creek inguiry, integrated harvesting in
the South East Forests, and inquiries info pine plantation establishment. From 1987 ta 1936, he
was Director of the Research Division of Slate Forests of NSW and responsible for a wide range of
research prograins. He alsc developed Stafe Forests of NSW Sustainability Program, worked on
poiicy devefopment refated to forest management and conservation, and was directly involved in
biodiversily programs, allocation of reservation areas, development of carbon accretion studies
and ulilisation of plantation grown eucalypls. He is a Regislered Professional Forester of the
institute of Foresters of Australia and has a wide range of other affiliations. [n 2005 he was
awarded the {UFRO Scientific Achievement Award. He has 180 referead scientific publications.
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Executive Summary |

This is a Background fo the Plan the Management and Conservation of Narfolk island
Fines in Manly. These Pines along the Manly Qcean beachfront were listed in 1992 by
the Auslralian Heritage Commission to the Register of the National Estate in recognition
of their imporfance to the communily and the Naflon. First plantings occurred on the
sand dunes in the 1860's with increased plantings in the 1880's followed by additions
through the 1900's. They formed stately Avenues and became a recognisabie part of the
character of the area. These stands were threatened from the 1950s when trees started
to deteriorate in health with crown scorching and disback and young replacement trees
died. Eventually, a significant number of affected trees were remaved for safety reasons.
The same pracess was occurring along other beachss (primarily at Bondi Beach where
ahoul 320 large Pines died and were removed, and similarly in Newcaste and
Woilongong). However, in the 1970's it was demonstrated that the protective waxy
coating on the foliage was remoaved hy “hard” detergents onginating from the cliff-side
ocean oulfalls of the sewage system and blown in on the surf. Hard detergents replacad
soaps in the early 1950's and were greatly reduced in usage in the sarly 1980,5. The
loss of the prolective wax allowed entry of sall into the trees and caused major
detrimental effects. The species can normally tolerate large amounts of sailt by rejecting
sait uptake through sither roofs or foliage. The reduction in the use of hard detergents -
plus the commissioning of deep ccean sewage oulfalls reduced the detergemt loading
and the remaining trees began to recover in the early 1980s. Since that time,
managemsent has been undertaken to further improve free health and to undertake
replanting of trees. A separate Plan of Management serves as a model for monitoring
and managing the recovery and maintenance of coastal tree systems.
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1. introduction I

Manly Council and the local community have long recognised the environmental, sockal and
historical value of the Pines growing along the ocean beachfront and in ather areas in the Manly
area. They are pimarily Norfolk Island Pine (Araucaria heterophylia (Salisbury) Franco) a species
native to Norfolk Island Pine and intraduced into Australia in the mid 1900s.

The Ocean Beach in Manly (part of the Nalional estale} and the associated Pines (Heritage Listed)
are world famous and were described in a Planting Layout Report by EDAW Landscape Architects
and Enviranmental Planners (1995) - "# has been a popular surfing beach for many decades and
epitomises the Australian beach cullure — a crescent shaped beach enclosed by headlands,
golden sands, roffing surf, life-savers, sunbathers and surfers. The crescent of Norfolk fsfand
Pines which extend for almast the fuil two kilometre length of the beach is synonymous with
Manly”.

it becama obvious during the late 1950's and 1950’s that many of the well-established Norfolk
Island Pine trees along Sydney's metropolitan heachfronts were dying. Efferls io replace them
with young lrees were unsuccessful. The problem was most severe in the area frem Bondi where
most of the trees disd or wera removed because they had become dangerous, southwards to
Maroubra. This also occurred at the northemn end of Maniy Beach (from North Steyne to
Queenscliffy and at Harbord. Similar symptams were alse seen in trees at a few other areas along
the Sydney and New South Wales coastline {for example, at Newcasltle and Wollongong) where
trees were exposed to the sea. In 1971, a Commitiee was formed by the then Premier (Hon. R.W.
Agkin} to investigate the deterioration of the Pines on metropolitan beaches in Sydney. The
members of the Committee were drawn from the Manly and Waverley Municipal Councils,
Department of Environment, Forestry Commission of NSW, NSW Institule of Technology, Public
Service Board, Health Commission, Metropolitan Water Sewerage and Drainage Board, Royal
Botanic Gardens and Sydney University. Investigations were initiated and subsequent research
carried out by the Forestry Commission of NSW, the State Pcllution Control Commission, Sydney
University and the Health Commission (see Sections 2.3 and 2.4 of this report for the detail).

The research found that detericration of the Pines was as a rasull of the presence of hard
detergents (surfactanis) in sea spray removing the prolecting wax from the foliage and allowing
the input of salt and detericration/deaths of some of the trees due to salt toxicity. Surfactants are
present in sewage and were discharged intc the sea at the base of coastal cliffs. The subsequent
identification of the processes causing the disorder led to a number of actions to protect and
manage the trees in the long term. ‘Hard' slowly degrading surfactants were gradually replaced
with ‘soft’ highly biodegradable surfactants. The NSW Government also commissioned deep
ocean cutfalls to replace the three major outfalls in Sydnsy so that sewage effiuent was
discharged distant from the iand. Manly Council embarked an a suceessful re-planting pregram
for the beachfront. As a result of these re-plantings of Pines in the late 1980’s and 1990's, the
crescent of Pines has been generally restored and due to the efforts of Manly Council, the health
of the trees has gradually been improved,

QOur angeing monitering and general reporting on the trees and close association with Manly
Council staff has resulted in the development of nutritional and protection programs for the Pinas
and proposals for longer term management. Their recovery is a case study in urban forest
managament.
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2. Planting history of Norfolk Istand Pines in the Manly Area I

Tree planting in the sands on Manly ocean peach was initiated in the mid to latter 1800s, and later
within sireet tree plantings, and at the Queenscliff Lagoon and the Harbour front. The early
plantings were very well tended being boxed-in by large wooden guards for protection {see Photos
1 and 2), and regquiarly weeded and fertilized with nightsoil from the surrounding vilages. Other
than providing shade, the specific purposes of the plantings were not documented. The Pines
along the ccean beachfront are planted in slately avenues of trees and are an important feature to
be maintained and extended (Photos 3, 4, 5, 6, 7 and B).

A report from a frequent visitor to Manly from 1865 onwards, staled that “originaily there were sand
hiffs 8 to 8 f high aiong the ocean beach, with ti-ires, honsysuckie, etc growing on them. About
. 1880, the sand hills were removed by the Municipal Council and the Norfalk Island Pines were
planted by employees of the Council”.

It was reported that Pines were brought from Norfolk Island by George Thomton in 1857 and he
caused some to be planted. Many of the elegant pine avenues in the streets of Manly owe their
crigin to Henry Gilbert Smith who acquired an early land grant in 1852 and began laying out a
tewnship. He also initiated tree planting of Norfolk Island Pines along the beach and induced
fellow residents to follow his good example. This included Mayor Charles Hayes who was
responsible for the pire trees ‘gracing the ocean beach' and whao also made sxtensive plantings of
Norfolk Istand Pines and other trees along the harbour beachfrent, in particular around the beach
of the former Manly PoollBaths which was pounded by viclent storms in the 1970s and finally
dismantled in 1978. Those Pines still ramain. Some of the Pines at West Esplanads were planted
in 1837 to commemaorate Manly's diamond jubilee.

Photo 1. View north afong Manly Ocean Photo 2. Newly planted Pines along
Beach in 1880 with earlv NIP plantinas. Manlv Ocean Beach In 1886,
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Photo 3. Manly Ocean Beach in Photo 4, Manly Ocean Beach in
about 1910. about 1915,

About six Pines were planted in 1858 (quite widely separated) and the twa of these which remain
today had an average diameter at breast height over bark (dbhob} of 131 em in 2007. They were
followed by & Trea Planting Beautification Scheme which was initiated by Henry Smith in 1877. Of
the '1880 group™, 24 Pines remain between Scuth and North Steyne and most of these are very
healthy despite being conlinuously subjecled to large volumes of pedestrian traffic around their
roots. Their average dbhob in 2007 was 105.6 cm. It is most likely that the Pines planted in Manly
in the 19" Century are amang the oldest and largest in mainland Australia. Their survival and
good health is a mark of the care and attention taken by the Council and the focal community to
ensure they are well looked afier.

There are now considerable differencas in the ages and sizes of the Pines along the ocean
beachfront and it will never now be possible to achieve a continuous uniform crescent of Pines as
planted in the early 1900s. Young Pines will mature and clder Pines will need ta be removed as
they die or became a safety concarn. With suitable management, it is possible to continue to
develop and maintain a grove of trees with additional extensions of different ages, representing the
values required by the local community.

| Photo 5. South Steyna in 1920, | | Protos.  south Steyne in 1925, |
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L Proloaphs 19:9
Phota 7. 1925-1930. View from Photo 8.  Manly Ocean Beach near The Corso
the north along North Steyne in 1919,
Promenade.

The number of Pines along the ocean beachfront has varied over time. Approximately 530 Pines
were planted between 1858 and 1900 to enhance the seaside resart atmosphere of the village of
Manly but more than 300 of these died over the years. By 1930 with additional plantings, there
was a total of 341 Pines. Subsequently, there were tree removals to improve the sightlines for
machine gunners during World War Il and tree deaths later as a result of natural causes and their
deterioration in the 1960s (see Section 2.3 for details). In about 1950, a number of the Pines were
also washed out by a storm in the area near the North Steyne Surf Club. In total, up to 150 irees
were removed between 1940 and 1997.

Consideration of the various age classes of the Pines is important since stress factors, such as
water and nutrition, vary depending on the different ages/sizes of the trees. The present surviving
distribution of Pines planted between 1858 and 1930 along the ocean beachfront (excluding the
harbour-side trees, street trees and those at the Lagoon) is shown in Figures 1.

140
@ No. Planted
120 . @ No. remaining in 2008 @
i
ki
100

Na. of Norfolk Island Pines

1858 1880 1900 1910 1920 1930
Year Planted

Figure 1.  Number of Norfolic Island Pines planted between 1858 and 1930 along the acean
beachfront at Manly together with the corresponding number of these Pines remaining in 2008.
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Of the current 317 Norfolk Island Pines along the Manly ocean beachfront in 2008, 52% were
planted in the peried from 1858 to 1930 and can be considered as a mature pepulation of trees.
They formed a block planting and originally extended along the beachfront from South Steyne to
Queenscliff but their subsequent deterioration in the 1960s had a greater impact at the northern
end of the beach where many trees had to be removed due 1o safety concerns for the general

public.

Most of the 96 replacements in 1991 (8) and 1992 (88) (Stage 1 Plantings) were planted in the
original grid pattern and currently 90 remain. Approx 28 of these were planted cutside the original
arid along the sea wall north of Denison Street to Queenscliff SLSC. The sea wall in the North
Steyne area was not constructed until the period from 1932 to 1938 and it is unlikely that any
plantings were located in that area which would have had a more natural and irregular edge
between the sand and the grass. A further 65 trees were planted in 1986 (Stage 2) and currently
59 ramain. The trees planted from 1991 onwards (Figure 2) still need to be classified as juvenile
or developing trees.

120
@ No. Planted
| @ No. remaining in 2008

100

40

No. of Nerfalk Island Pines

20

1991/92 1596 2004
Year Planted

Figure 2.  Number of Norfolk Island Pines planted between 1991 and 2004 along the ocean
beachfront at Manly and the current number in 2008.

In 1982, 1,000 seedlings were grown by Manly Council for planting along beaches. The seeds
were obtained from three sources, namely Manly Municipal Council (from the existing population
of mature Pines along the ocean beachfront), Queensland stock and ‘Civic’ stock. It was thought
that approximately 45% of the seed was sourced from Norfolk Island and 45% from mature Norfolk
Island Pine at Manly (a total of 90% originating from Norfolk Island) and 10% from unknown
sources in Victoria. Inspections indicate that not all were Norfolk Island Pines as documented

below.

Ninety six (9€) of the above Pines were planted along the ocean beachfront in August 1991 and
May 1992, They were then approximately 10 and 11 years of age respectively at the time of
planting. To stimulate root development, all trees were treated regularly with Hormone 20 and
initially fertilized each alternate month with Seasol and Aquasol. This was complemented with
various other minerals and fertilizers. A watering regime, involving hosing down of the trees,
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commenced to ensure the removal of any salt/surfactant precipitated from aerosols. Some of the
trees sustained physical damage at the time of planting and this is still cbvious due to the
extended dieback of the lateral branches. The trees were fertilized from August 1992 to April 1995
when regular fertilization ceased. The trees had a protective square timber guard which was
covered with shade cloth on the sides. The guards were removed about mid 195 and the posts
removed at the end of 1995.

In 1996, 51 ‘super advanced trees’ (100-Litre minimum container) were supplied for planting
(4 in paving; 36 in grassed areas; 11 in garden beds). These Pines were 8 years of age when
planted. There was temporary protection with stakes and shade cloth to the height of the tree
(about 2 metres). Maintenance included regular hosing down and weed control for 13 months.
The guards around these trees were very much narrower than the previous ones. They were
necessary for protection from vandalism and pedestrian traffic but were so small that they had to
be remaved within a few years. Other Pines planted in 1996 (about 10) were 4 years of age when
planted.

Most of the very early plantings of Pines along the ocean beachfront were at the southern (South
Steyne) and middle parts (North Steyne) of the beach and they have mostly survived as they are
protected from onshore winds and sea spray containing surfactants due to the encased headland
and the geography. The more recent plantings in 1892 and 1996 at the northern (Queenscliffy part
of the beach were introduced due to the deterioration of the trees in the 1960s.

The current distribution of the Pines at Manly (in 2007) based on the year they were planted is

shown in Figure 3.
@OQuaenscliif Section 1_ i
H North Steyne Section e | B il 30
OSouth Steyne Section | -1 it g LTk

Figure 3.  Distribution of the various ages of Norfolk Island Pines in 2007 in the three sections
along the ccean beachifront at Manly.

Key Points: The FPines are of variable age and size and the environment in which many have
been planted (soilsAandscape/environment) has changed over lime.
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3. Genetic Variation within the Planted Population I

The original Pines that were planted in Manly in the period of 1858-1830 all appear to be Nerfolk
Island Pine (Araucaria heferophylia {Salisbury) Franco}, or as the species would have been known
at time of planting, Aralicaria excelza, and had the typical pyramidal crown of that species as ssen
in its native environment on Norfclk Island. This form was modified in many of the Pines by
damage in the 1960’s.

Norfolk Island Fine is one of nineteen species in the genus, Araucaria, from Australasia and South
America. Il is a very beautilul tree, endemic to Nerfelk Island where it grows abundantly on basalt
sea cliffs and dominates the interior rainforests, reaching heights of 60 m and diameters in excess
of 24 m. It has a very symmetrical form, with regutarly whorled branches on which the branchlets
form twao rows with a V-shaped traugh between. Young trees are branched dewn to the ground,
old trees have a long clear bole and a flattened crown.

*  The main branches are horizontal, in regular whoris of 4t0 7.

= Lateral branches are horizontal or pendant.

= The cuter bark peels off in thin flakes.

*  Two kinds of leaves, those cn ju'venile ar later branches are soft, awl-like, incurved, bright
green and 1.2 cm long, those on older and fertile shoots are dense, overtapping, broadly
ovate with an incuryed horny point.

= Cones often have more width (up to 12-15 cm wide) than length {16-12 cm long).

= Seeds (2.5t0 3 cm long and 1.2 cm wide) are exclusive of well-developed wings, the apsx
of each scale being a soft, flat, triangular spine (1.25 ¢m long and 0.75 cm wide at the
base).

The wood of Araucarias is yellow-brown with pronounced growth rings, straight grain and fine
texture, Owing to its limited supply, it has very little commercial value but has been planted rather
extensively in South Africa and other sub-tropical countries. it is very popular as an crnamental
tree in the Mediterranean region, the Azores and other areas with a similar climate. it was
intfroduced to England in 1793 where it is nol hardy but used extensively as a pot plant for
greenhouse and room decoration. Many are occasionally seen out of doors in gardens in
Camwall.

A. helerophyliia is most neariy allied to Cook Island Pine, also known as New Caledonian Pine
(Araucaria columnans (Forsl.} Hook. = A cookii R. Brown ex Endl.) from which it differs due to the
more plumose habit and coarser foliage of A helerophylla. There are indications that later
plantings in the 1990's along the ocean beachfront at Manly included some trees which probably
are A. columnaris, a species endemic to New Caledonia, Polynesia. the Isle of Pines and the
Loyalty Islands, and discoverad by Captain Cook during his secand vayage in the Pacific.

A. columnaris differs from the similar A. fisterophylia in that it is a narrowly conical tree up to 60 m
tall and forms a narrow dense column with short side branches that are crowded, not whorled.
The trunk often leans in the lower part, but curves back towards the vertical in the upper section.
The broad blunt leaves overlap so closely that the branchlets, arranged in flat sprays, resemble
plaited ropes about 12 mm thick. The bristly seed cones are about tennis-ball size. A second
species, Araucaria luxurians, is growing arcund southern New Caledonia but differs from A.

11
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columnaris due to more loosely overlapping leaves. It sometimes reaches 30 m in height with a
strong columnar form. In the younger stage, the foliage is slightly drooping.

The

The trunk is clear, then numerous short shoots later.

The bark is grey, papery, exfoliating in thin strips.

Branchlets are cord-like, growing in one plane.

Juvenile leaves are needle-like, adult leaves, scale like.

Male cones are oblong-cylindrical, 5-10 cm long by 16-22 cm wide; scales triangular, finely
teethed. Female cones are 10-15 cm long by 7-11 cm wide,

Seeds are 3 to 3.5 cm long.

differences between species are important where the objective is to achieve a reasonably

unifarm, decorative stand of trees with distinctive crown farmation.

Photo 9. Cook Island Photo 10. Norfolk island Pine (left) and
Pine (left) and Norfolk Cook Istand Pine or a hybrid (right) at the
island Pine or a hybrid Queenscliff Surf Life Saving Club.

(right). )

Key Points: The early plantings and some later ones are recognised as Norfolk Island Pine but
some of the trees in the later plantings in 1992 are a different species (mainly Cook Island or
Caledonian Pine). Future plantings should be Norfolk Island Pine.

12

Ordinary Meeting Agenda

Page 78



ATTACHMENT 1
Civic and Urban Services Division Report No. 3.DOC - Draft Tree Conservation and
Management Plan for Coastal Norfolk Island Pines
Norfolk Island Pine Management Plan

4. Deterioration of the Pines during the 1950’s and the 1960’s |

The first observations of the deterioration of Norfolk Island Pines localed along parts of some
beaches in NSW were mada in about 1950, shortly after the major introduction and use of
surfactants (detergents} for domestic and commsrcial purposes. These areas were within 200
metres of the sea and primarily in Sydney where the problem was most severe at Bondi, Manly,
Malabar and Mena Vala (the last of these to a leaser axtent). As time went by, the health of the
traes in the earliest affected zones continued to deteriorate and the disorder spread to other parts
of the coast in Sydney, in particular at Newcastle and Wollongong, both heavily urbanised regions.
By 1966, it had been cbsarved in the Sydnay region that not only were the older seaside Norfolk
Island Pines continuing to decline in heaith, but it was no longer possible to establish young Pines
or other coastal species of lrees using technigues previously found successful. Young Pines
brought to the seaside deteriorated if left unprotected, but they could grow when protected, while
detericrating trees could recover if they were removed from the seaside. Almest all the mature
Fines at Bendi had died by 1974. A 1959 photograph of Bandi Beach (Phote 11) shows scores of
Norfolk Island Pines but by 18974 (Photo 12), there were only 4 remaining and they ware well back
from the beach at the southern end {only 2 of them remain today). Similarly, most Pines had also
been remeved con the beaches southwards to Maroubra, as welk as many of the most exposed
Pines along the Manly beachfront north of North Steyne and at Harbord.

FPhoto 12. Bondi Beach in 1974 after deaths of the Plnes In Phote 11.
13
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The disorder was characterised in the large Pines by gradual loss of foliage from the crown of the
tree until eventually there were so few green shoots left that the tree did not recaver and then died
(see Photos 13 to 19). Typically, the branches and foliage on the seaward side were more
seriously affected than those on the side away from the sea. The damage started as a browning
of the tips of fronds then foliage began to diminish in the lower part of the crown. Subsequently,
the damage extended upwards on the seaward side of the tree and finally the whole crown was
affected. New shoots continued to appear but then died on branches or on the main stem until the
tree was moribund. The tips of the uppermost branches, and the leading shoot and epicormic
shoots on the main stem were usually the last green shoots on the crown. In young trees,
especially when newly planted, deterioraticn was so rapid that, following browning of the feliage,
they usually died before producing new shoots.

Since many Norfolk Island Pines of all ages are growing vigorously in unsheltered conditions very
close to the sea edge on the NSW coast, it was unlikely that normal sea spray alone could be the
main cause of the deterioration.

Photo 13. Deteriorating Pines Photo 14. Northern part of Manly Ocean
at Bondi Beach in 1970. Only Beach in 1972. Some of these trees died.
one remains today.
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FPhoto 15. Manly Ocean Beach at
North Steyne in 1972. These three
trees subsequently died.

Photo 16. Manly Ocean Beach at North
Steyne in 1972. Some of these trees
have also died.

Photo 17. Manly Ocean Beach at
North Steyne in 1972.

Photo 18. Defterioration of a mature Pine
at Manly Ocean Beach in 1972.

15
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Photo 19. Branchlet dieback due to salt damage.

Key Points: In the 1950s and 1960s, some Norfolk Island Pines within 200 metres of the coast
and exposed to the sea, deleriorated.

16
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| 5. Process causing the Deterioration |

A detailed survey of Norfolk Igland Pine trees along the New South Wales coast was undertaken in
1873 to determine the distribution and degree of damage, and to relate this to environmental
factors. For each sample tree, a number of parameters were recorded, including the bearing and
distanca to the sea, the degree of sheltar, height above sea level and tha distanca form sawage
outfalls, Chemical analyses of sodium, potassium and chloride contents in foliage were also
undertaken as well as a number of other elements such as boron, zinc, phosphorus, aluminium,
calcium, magnesium and iron,

The research studies (Dowden and Lambert 1979) showed that:

=  Affected areas, recognised by visible damage to tree crowns (as discussed in the previous
Section 2.3), were close to large marine sewage outfalls and had greater exposure to the
sea than unaffected areas.

=  Seriously affected irees occurred in the Sydney metropolitan coastal areas anly in the
zones where large marine outfalls which discharge sewage with minimum treatiment, were
located.

=  Damage associated with the ‘dying pine’ problem was due to the presence of surfactants
{detergents), a component of sewage, discharged into the sea. The presence of
surfactant in sea spray and onshore winds in areas with a sewage outfall, faciltated the
uptake of excess salt into the foliage of the affected trees.

»  Greater foliage damage/dieback was associated with higher salt (sodium and chloride)
concentrations in the affected trees.

= Conversely, healthy populations of mature trees were noted on the coast but not near
outfalis and/or ware protected from exposurae to them and thay had low salt levels in their
foliage (Brunswick Heads and Botany Bay are examples).

= The disorder could not be related to any known insect pest ar fungal conditions.

= The disorder could not be related to air pollutanis (such as sulphur dioxide, hydrogen
sulphide or o0zone, atc) or other factors (dogs, motor vehicles, elc).

Norfolk Island Pines thrive on the coast not because they tolerate high levels of salt in their tissuas
but by aveiding uptake of salt. The Pines restrict the uptake of sodium and chloride using
mechanisms which minimise uptake of salt through either their roots or foliage. The leaves have a
thick waxy layer on the surface {the cuticle) that is impermeable to salt diffusion {and to water).
Gases diffuse into or cut of the leaves. The small size of the pores and water-repellent waxy
cuticle give the foliage tha same kind of resistance ta penetration by liquid water as water-procfed
cloth, or duck feathers. in Norfolk Island Pines, tha stomata are also covered by a mesh of waxy
fibres and it is thought that these fibres also prevent very small droplets of sea spray from moving
into the stomatal pores.
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It was proposed that the damage was caused indiractly by the active components of domestic and
commercial detergents (surfactants) released into the sea from the sewage outfalls with very little
treatment. One of the three major cutfalls in Sydney is located at North Head approximately 2 km
from Manly Beach (the other two are at Bondi and Malabar) and at that time, sewage was
discharged into the ocean at the base of the sandstone cliffs with neither biodegradational
pracesses (including for detergents) nor tertiary treatment. The deterioration began shortly after
the major introduction of surfactant detergents from domestic and commercial use. They were
known to be present in large amounts in metropolilan sewage and, unlike the seaps which they
{argely replaced, are very effective at lowering the surface tension of sea water. As spray is
formed in the sea, the concentrated surfactant in the surface layer is caught up into the small
spray droplets, and carried to the foliage.

The surfactants facilitated the entry of the salt into the foliage, by breaking down the waxy
protection. The hypothesis that damage to trees was related to the presence of surfactant was
further tested in glasshouse trials. Trees sprayed with surfactant alone or with sea water alone
were unaffected. The sodium chloride content of the foliage sprayed with sea water plus
surfactant increased to levels similar to those at which deaths occurred along the beachfrants and
was closely ralated to the degree of damage. Hance surfactant facilitated the entry of sea spray
into the leaf and the salt then killed the foliage.

Sewage is known to contain surfactants, present though in low concentrations in sea water.
Samples of sea spray (where surfactants concentrate) were collected at different beach sites
using specially designed gauges (harps). Concentrations of surfactant in sea spray at North
Steyne at Manly were between 3 and 25 ppm and these levels were sufficient for surfactant
to cause damage based on the results from the glasshouse trials. It was also predicted from
the known concentrations of surfactant in sewage and frem the area of the outfall sewage field,
that the concentration of surfactant in sea spray would be expected to be in the above measured
range and in fact, could at times be as high as 50 to 100 ppm. At Palm Beach {further up the
coast and distant from an outfall and with no affected trees), the surfactant concentrations were
0.5t0 1.5 ppm.

Sewage, in particular from industrial seurces, also generally contains heavy metals, such as
copper and zing, in larger quantities than those found in the natural environment. Kim and Zeitlin
{1971) showed that heavy metal ions could be recovered from sea water with high efficiency by
adding surfactant and bubbling air through water. Very similar processes acour naturally in the
sea (Lemlich 1872} so that aerosol particles camying metals can reach the land from the sea.
Evidence that materiai from the sewage outfalls reached the foliage came from measurements of
zinc concentrations in faliage. Sea water contains very lew concentrations of zinc but the levels of
zinc in foliage from Pines close to and exposed to the autfalls (80 to 135 ppm), was very much
higher than in foliage from those distant from the outfalls {35 to 45 ppm). However, while the level
of zinc could be used as an indicator, it was not sufficiently high to account for the damage.
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Re-plantings of young trees in the 1970's and 1980's were generally unsuccessful. Screens were
erected to protect thaese young trees from prevailing ocean winds and sea spray but when
ramoved, the trees deteriorated. After the problems were identified in the 1970°s and actions were
taken to reduce causative effects, successful replantings occurred in the 1990's and cantinue to
the present.

Damage to foliage is not restricted to the Norfolk Island Pines on the metropolitan coast though
their plight has been most evident. Dieback of trees also became evident in the 1970’s and 1980's
at various places insikle Sydney Harbour. In one case at Ashtan Park, where trees were dying,
thera ware reasons to consider that surfactant-laden sea spray may have been responsible.
Under certain weather conditions, some of the discharged sewage was camied into Sydney
Harbour and also at times, surfactants were used to combat il spills. The subsequent spray led
to localised tree deterioration. Marine harbour vessels, particulardy hydrofoils helped to deposit
spray (containing sufactant) over land. The affected trees were mainly Angophora costata and
some Banksia serrata. Further afield on the waest coast of Italy, deaths of pine trees have been
associated with surfactants in sea water (Bussatti ef al, 1997).

By 1998, parily as a specific result of the above research, there had been some changes to the
coastal environment in Sydney. These included:

= The commissioning in 1990 of deep ocean sewage outfalls at the three major outfalls in
Sydney, namely at North Head, Bondi and Malabar (previously the outfalls were at the
base of the cliffs). This resulted in sewage being discharged further out to sea and
beyond the continental shelf into a much large volume of sea water.

»  Major replacement of “hard" (slowly degrading detergents) with “soft" (highly
bindegradable) surfaciants.

= Increased levels of sewage treatment.
*  Inereased gquantities of sewage being discharged.

The first three of these factors would positively affect the tree health and growth while the fourth
could intensify detrimental affects.

Since the introduction of the submarine sewage oulfalls, the disorder symptoms have rarely
recurred. Occasionally, following large onshare storms, some of the Pines have shown browning
on their seaward side but hava then recovered. There has been some physical damage (lightning
strikes or high winds), man-made damage (motor vehicles), some instances of pest and pathogen
effects on seme individual trees, and also nutritional problems leading te deficiency symptoms.

19
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These changes represent a history of effects on trees and this is retained in the trees themselves
via their tree rings, as an example. A mature Pine at the northern end of the ocean beachfront
near Queenscliff was damaged in a storm in 2001 and died. When it was felled, a basal disc of
wood was obtained and the tree rings were measured. The width or the area of a tree ring is a
general measure of annual tree growth and health. In normal circumstances, the area of the
annulus varies due to changes in climate (rainfall, temperature) and sometimes due to changes in
nutrients. However, in this particular case, the growth of tree rings in the period which was greatly
affected by the presence of surfactants from sewage outfalls (late 1950's to early 1980’s) had
greatly reduced (Figure 4) and there was related deterioration of this Narfolk Island Pine and
others in the area.

Hard detergents are surfactants containing phosphates and borates and were introduced to the
market in the 1950's and they replaced many of the soaps used previously. The hard detergents
were non biedegradable. They were then gradually replaced according to new legislation, by
biodegradational anionic and cationic detergents, from about the early 1980's.
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Figure 4.  Area of each annulus estimated from tree ring widths across a basal wood disc of a
mature Norfolk Island Pine (Tree No. 291 planted in 1880) along the beachifront near Pacific Slreet
al Manly. The lree had diad in 2001 due to damage from a storm. In the approximate period from
1955 to 1985 where the areas of the rings were less than 40 cm? they should have remained
belween approximately 40 and 70 cm? as in the period from 1830 (o 1950

Key Points: In the 1950's and 1960’s, trees exposed fo and in the vicinity of coastal ccean
sewage ouifalls started to deteriorale and it was found that the deferiorafion was relaled fo the
presence of surfactants in sewage being carried from the oulfalls lo the coast and breaking down
the nomal protection mechanisms of the trees, thus allowing the entry of salt and deterioration of
the trees due to salt toxicity. These factors have largely now been avercome.
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The soils in the Manly area where Pines have been planted, are very variable in terms of
substrate, physical altributes and chemistry. Thair nutitional status varies from nutritionally
adequate, albeit with imbalances, to being nulrient deficient (Table 1). Root development varies
according to soil type. On soils formed in site (shales, sandstone), the main root development is
near the surface of the soil profile which means the trees are vulnerable to damage but also
amenable to traditional fertilizer treatments on the soil surface. Trees on beach sands (siliceous or
calcareous) develop roots down to the freshwater lens located over the top of saltwater infiltration,
that is, a significant proportion of fine roots may be found at a depth of 1 to 2 metres in the soil.
These factors result in the basic nutrition being highly variable spatially and temporally. Soil
analyses undertaken in 1991-1992, revealed a generally low leval of nitrogen and potassium and
under the paved area at South Steyne, there was an excess of phasphorus which would indirectly
restrict the availability of iran.

On the beachfrant at Manly, there are areas with siliceous beach sand, calcareous soiis resuiting
from high shel! inputs, and nearer fe the Lagoon, organic or swampy sands in areas which would
have originally carried swamp vegetation communities. The street trees on the flatter areas are
mainly on deep siliceous sands albeit atered by impacls of roading gravel. Away from the fiats,
the trees are on in sifu soil derived from sandstone or in some cases, an madified soils (where fill
has been transportad to the area). Sume soils were noted as changing, mainly from compaction
due to pedestrian traffic and changes in the soil surface.

Table 1. Chemical analyses of surface soils (0-10 cm) supporting coastal beachside Norfolk
Island Pines af Manly and in other locations on the NSW coast  Undedined values are high, those
in bold are sufficiently low to resull in problems (such as nulritional deficiencies in frees).

Location Soll Parent pH Total Total Avail Exchangeable {me%)
Material N P P Ca Mg Na .4

%} {(ppm) (ppm}

Manly © Quartz sand 78t o008 505 11 6385 0768 025 016
with sheils

Manly Sandstone 4.10 0.04 59 2 015 027 014 030

Manly Sandslona 526 0O 133 1 255 167 005 @27

Manly Calcarecus sand 690 0089 1080 11 589 175 056 0.1%

Narrabeen Shele 443 012 183 12 028 0339 013 082

South Coast  Fine quariz sands 570 0.02 29 4 129 068 017 013
South Coast  Coastal sediments 4.48  0.17 27 ] 070 200 020 033

South Coast  Quartz sands 492 nva 40 n/a 081 044 049 0.10
North Coast  Beach sands 415 0.01 16 1 036 014 004 001
High levels 850 - - - o0 - 1.00 -

Low levels 450 0.075 - 10 0.5 0.25 - 0.20

Key Point:  Soils in which Norfolk Island Pines are planted are variable and there wifi he a range
of nutritional situations and morphological responses from trees, greatly differen! from those in
their natural environment.
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| 7. Recovery of the Health of the Pines after the Deterioration Period |

The three submarine sewage oulfalls in Sydney (one at North Head) were commissioned by 1990, and the
Pines along the ocean beachfront at Manly have been assessed almost annually since 2000. The
assessed parameters reflect changes in health which together with stem growth has been restored (see
Photos 20 to 23). The sodium and chloride levels have declined from toxic levels to acceptable
concentrations where they generally remain to the present (Figure 5). In molar terms, the sodium and
chloride are now generally equivalent, that is, they are in the free salt form whereas this was not the case
when the trees were deteriorating (sodium was preferentially accumulated). Other nutrients are changing
over time, the rate of decline or change depending primarily on the soil or substrate of the trees. For
example, nitrogen and potassium are declining in foliage with time and fertilization needs to be increased.

Photo 20.  Healthy weli-formed Pine at Photo 21. Healthy Pines (6-years-old) at
Queenscliff in 2005. North Stevne in 2002,

. . Photo 23. 1998. New epicormic growth on
Photo 22.  1994. Recovering Pines at mature Pines. Young Pines surrounded by
the narthernt end of Manly Ocean Beach. A —
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Figure 5.  Sodium and chioride concentrations in foliage of Norfolk Island Pines along the ocean
beachfront at Manly in 1973 at the time of severe delerioration compared with the period since
1993 after the commissioning of the submarine ocean outfalls.

Young trees are especially susceptible to nutritional problems due to limited root development and
related high nutrient requirements. The trees in the very early plantings were each boxed and
regularly fed with nightsoil collected from the surrounding villages in the late 1800s and early
1900s (high-level regular fertilizing) and hence there was very high nutrient supply. The current
trees need regular fertilizer treatments, especially as their sandy soils have little nutrient retention
capacity. In particular, the levels and ratios of nutrients need to be adjusted for the stage of tree
development. Trace slement deficiencies are a problem especially on some calcareous sands
with high pH (there are different soils involved across the plantings). Foliar manganese levels in
the Pines over time are shown in Figure 6. They are deficient when less than 30 ppm and these
levels were evident in the yellow appearance of those trees, particularly at the top of their crown.
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Figure 6. Manganese concenirations in foliage of mature and young Pines over time along
the ocean beachfront at Maniy.
o ,
Key Points:  Since the removal or reduction of the saily stress factor (occasioned by the
presence of surfactant form the outfall), tree health has improved. However, there are indicalions
that some trees suffer from specific nutritional sfresses.
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Executive Summary

This Plan provides a framework and specific requirements for the Management and Conservation
of Norfolk Island Pines in Manly, including the Pines along the ocean beachifront (elevated in 1992
by the Australian Heritage Comwmission fo Heritage-listed on the Ragister of the National Esfale),
and those at East West Esplanade and those in the vicinity of the Manly Lagoon al Queenscliff,
The Norfolk Island Pines in the Manly area are a community assel and one ohjective of the Plan is
to maintain and improve them into the future. Anaother objective is {o also ensure trag health and
to plan for the averall maintenance and enhancement! of the significant cullural landscape of the
populations of Pines on an ongoing basis.

The Plan foliows from a period in the 19503 and 1960s when trees were deferionaling and dying as
a resuit of the stnpping of their protective foliar waxes by surfaclants originaling from sewage
outfalls, followed later by the banning of the use of “hard” surfactants, commissioning of submarine
ocean oulfals and then replanting and maintenance of tha existing frees. It is this angoing
management stage which we have now reached.

The managemen! program serves as a model for monitoring ‘and managing the recovery and
mainfenrance of coastal free systems. The Plan identifies the need for {and problems involved in)
maintaining projects associated with the interaction between nutnitional and physiological studies
in the long term, and especially in areas which have high visibility and are heavily populaled.

It is anficipeted that the Plan will be a 'Work in Progress’ and will be regularly revised once every 5
years. As the work progresses and more informalion becomes avaiteble, there may be additional
and/or different aspects which will need to be included or changed on an annual basis. The Plan
is pmssnied fo include the history and description of the stands of Pines and their key
characlenistics.

in order to implement the approved fulure rmanagement, the folfowing documents are required as
hackup:

. A data base with incorporated historical information and ongoing actions.

. A simple prescription/ description/ direction/ timetabie for field staff.

. A register of actions undertaken by fieid staff.

. A map of the groups of Norfolk Island Fines being monitored and the most
affected zones in the 1950s and 1960s due o oulputs from the sewage outfall,

There & ongoing concem about the presence of the sewage plant at North Head and it is
recommended that the Plan be presented to Plant Managers at Sydnay Walers North Head
Sewage Plant with a propesal that the Manager of Parks and Reserves, Manly Council be advisad
of any periods of elevated outputs from the North Head Sewage Flant and the particular areas in
Maniy that could be most af risk.
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1. Recommendations and Actions

The objective of the Plan is to maintain a healthy actively growing Norfolk Island Pine resource
with limited safety risk for the use of the communily. The best management practices established
by Manly Council need to be maintained, developed and documented. To this end, shart and long
term actions are recommended as follows:

1. Council endorse the Plans of Management for the Norfolk Island Pine to ensure long term
support of the programs.

2. Undertake a re-assessment in 2012 of the condition of the population of pines along the
ocean beachfront and prepare a summary report with specific recommendations relating to
specific aspects listed below.

3 The above survey should identify and document Pines which need to be removed and
raplaced over the next five years. Criteria for removal are:

a) Thetree is dead, or nearly so, and poses a long term safety risk.

b}  The tree has sustained external damagefinjury and parts of the tree (for exampla,
large branches) will develop into long term safety risks.

c) There is evidence of significant internal stem damage, such as rot, which cannot be
readily corracted and hence there is a longer temn risk of the tree falling over. [Note
some rot will occur in trees and this can be treated in various ways].

d)  The tres is malformed or damaged and will not develop into the expecied stature or
form.

e) The tree is not typical of Norfolk Island Pines, or is not a Norfolk island Pine, and
hence should be replaced.

4. Establish a long term plan for new plantings along the ocean beachfront and Manly Lagoon.

5. With regard to replacements and new plantings, it is expected an average of at least six naw
trees will be required each year.

8. With regard to new plantings, there is a need to idertify planting stock from suitable seed
source{s). This may include seeds from Manly or considering climate change, from other
locations such as the NSW North Coast. Planting stock should be at least about 3 m tall
when planted and meet Council quality protocols. It will be necessary that new stock are
waterad regularly after planting to reduce water stress, and be reqularly fertilized.

7. The survey will need to include foliage nutrient assessments to refine recommendations of
fertilizer requirements and treatments.

8. An improved mapping of broad soil types is recommended as a basis for improving the
nutrient management plans.

9. An aclion listing/table and data base need fo be finaliged to ensure assessments and
freatments ara on schedule together with any issues noted (by Council Staff, contractors,
etc).
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2 Environment and Threats fo Tree Health

In the 1950s and 1980s when it was observed that Norfolk Island Pines were deteriorating, a
number of hypotheses and opinions were proposed, They were tested, however, the disorder
could nat be related to any known insect pest or fungal pathogen, nor could it be associated with
drought, soil conditions, the age of the trees, physical damage, tree nufrition, gaseous pollutants,
particulate or liquid pollutants, dogs or motor vehicles. Each of these factors have specific signs
and symptoms either within the trees themselves or fram other information.

Hypotheses continue to be raiged pearicdically and are considered.

3. Enviranmental Threats, Future Threats and Cifmate Change

The envirenment where the Norfolk Istand Pines are growing is undergoing constant change in the
short, medium and long term. Such variation is a result of both natural and anthropogenic causes
and leads to varigtions in rainfall {quantity, intensity and seasonality), temperature regime, extreme
events (wind, tides, eic) and water table fluctuations. This is in addition to localised impacts
discussed in other sections such as soil compaction, irrigation, fertilizers, efc.

Over the length of their life, the trees have been subjected to variations in environment, including
high stress, and yet they have recovered. The species is exlensively planted across Australia
(from S.E. Queensland south down the east coast and around the southem coast to South
Australia, in northern Tasmania and south west Western Australia) and this involves large
variations in rainfall regime, moisture stress, temperature, soils and management impacts. The
Norfolk Island Pines actively grow threugh this high variation although there are differences within
the species. I is proposed that this national resource be evaluated fo provide long term sources of
future planting material and information on tree performance for the future management of Norfolk
Island Pines at Manly. Further, management needs to recognise that long term changes will ocour
and that there are risks of short term event impacts such as breakage from high wind events.

It is proposed that actions te be undertaken, include:

1. Keeping up to date on predictions from the Australian Bureau of Meteorology on
potential lang term changes of weather and sea levels.

2, Identify the better performing trees growing in conditions typical of potential future
enviranmeantal changes (drier, hotter, etc) and use that genetic material as scurces for
tong term tree replacement. This could include assessments and collections from trees
further north along the coast (for example, the grove of Pines at Brunswick Heads).

3 Monitor long term data on the water table to evailuate possible increases in long term
moisture stress to be managed with tree replacement and irrigation.

4, Support studies on extensive plantings of Norfolk Island Pines to determine indicators
of long term stress te provide information for managers.

5. Monitor ievels of emissions from industrial sources.

Key Polnts: The Norfolk Isfand Fines have undergone and continue fo undergo, stresses which
affect short and long term lree heaith. Some may be mifigated against and hence managememnt
needs to recognise potential effects.
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4. Drought or Variations in Water Availability

Variations occur in availability of water for tree growth as seen by the recent drought and they
cause stress within trees. Drought was not an issue associated with the deterioration of the Pines
in the 1950s and 1960s as there was relatively high rainfall in the post WWII period (1950 to 1964)
(Figure B). Also, changes in patterns of rainfall did not explain why Pines immediately adjacent to
the coast were those most seriously affected, while those protected or inland were not, nor did it
explain the broad geographical variation (within the State).
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Figure 6.  Annual rainfall (growing season from July to June) for the Manly environment. No
trend was noted in relation to the deterioration. The trend in black is the annual rainfall and the

blue line is the moving average.

At the time of the installation of an Atlantis Ecological Stormwater Filtration System in the section
of reserve to the north of North Steyne, an improved drainage system was also installed in the
area around Smith Street. At our request, the soil and bitumen were excavated around one
Norfolk Island Pine in Smith Street, Manly (planted in 1880) to examine the distribution of the
tree's roots. Rather than finding that fine roots were concentrated near the soil surface as occurs
in many forest situations, the roots were considerably deeper and were probably utilising a
fluctuating watertable or fresh water lenses. Many of the large Pines are less affected by rainfall
variation as they use groundwater whereas smaller trees can be more prone to drought conditions
through limited root development. With few exceptions, only the very mature Pines (more than
100 years of age) have buttressed bases and some roots on the surface.

Key Point: Low rainfall is not a cause of decline in tree health but can impact on tree growth.
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5 Air-Berne Pollutants

Residents have raised Sydney Water's North Head Sewage Plant as a significant risk for
production of air-borne pollutants, particularly sulphur compounds (including hydrogen sulphide}.
The plant was one of four which, at the time of the deterioration of the Norfolk Island Pines in the
Sydney Region, was discharging efflusnt containing surfactant, from clifi-based outfalls. That
siluation was significantly improved by the reduction of hard detergents and the building of the
submarine ocean outfalls. Recent discussions with Sewage Plant staff indicate that the plant
produces gases during the digestion process and recovery of biosolids. These gases are
constantly monitored at the plant and are provided in reporis to the community. The plant has
been and is continuing to improve equipment and this leads te constant improvement in the levels
of emissions (for example, removal of the Thiess Scrubber in September 2007 has essentially
removed ammonia cutputs). The gases that are produced are very low in concentration and very
localised in extent, specifically in close proximity to the plant. The levels of hydrogen sulphide
(HzS5) and chioride (C)) and chemicals such as mercaptans are so low that even if Norfolk Island
Pines were growing within the plant boundaries, tree growth or health would nol be affecled.
There is no perceived risk from this source for the existing pines and no pattern of symptoms
related to the plant.

From tha time that deterioration of the Norfolk Island Pines was first noticed, a number of possible
causes were proposed, mainly refated to different air pollutants. They included car exhausts
(presence of lead), aircraft and ozone, hydro-flucracarbons, and emissions from the Sewage Plant
and industrial plants. These hypotheses were eliminated as primary causes as they did not
explain the cause of the damage which was limited to specific areas of beachfronts (that is, there
were localised effects), elevated levels of the pollutants could not be detected in proximity to the
trees and/or the symptoms did not match those described for those pollutants.

The following pollutanis have been raised periodically as a possible cause of some specific
problems. There are two main components of air pollutants, namely gaseous and particulate. The
gases which occur in their emitted state as primary pollutants include sulphur dioxide, ammaonia,
hydrogen chloride and nitrogen oxide. The oxidation of these primary pollutants leads to aerosols
{in the case of SO, this is as partially or fully neutralised sulphate).

5.1 Particulate Poflutants

Particulates exist in the atmosphere in many forms. They can range from sub-micron aerosols to
vigible dust particles. Some are derived from natural sources, while others are due to human
activities. The relative impact that particulates have on vegetation depends on their individual
size, cumulative quantity and their chemistry. However, there is still too little known about some
types of particukates and how different levels of deposition affect plant communities aver varying
tlime periods. Critically in their analysis, a source of the pollutanis needs 1o be identified.

Among the atmospheric pollutants which are largely found in the particle phase are the heavy
metals including lead {Pb}, cadmium (Cd), zinc {Zn} and copper {Cu). These potentially toxic
heavy metals are mainly emitted from metal processing industries and large combustion sources,
however, car exhausts and tyres can be some sources (particularly, Pb and Cd).

Generally, lead has been found to have been elevated in wood and foliage of trees near main
roads, having been taken up through foliage or from depositions on sail, but this is a universal
problem and the levels are not high enough to cause any damage to vegetation.
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In the Manly area, there is no industrial source of heavy metal pariculate pollutant and there is no
avidence that levals from car exhausts are an ongoing issue for tree health.

5.2  Acidic Gaseous Air Pollutants

Pollutant gases which are highly reactive with vegetation are highly acidic gases, namely nitric
acid (HNOs,, hydrochloric acid {(HCi} and hydrofluoric acid {HF). They are derived frum specific
industrial sites. The specific symptoms (such as necrotic spotting on foliage of all vegetation) have
not been noted in coastal areas of NSW and no industrial scurces are in the vicinity of Manly.
These are unlikely to be an issue for Norfalk Island Pines in the future.

8.3  Primary Gaseous Air Poflutants

Sulphur dioxide (SO,) and ammonia (NH5) are two of the most important pollutant gases as they
can react with the exteral surfaces of vegetation and are also exchanged with the internal
surfaces of foliage following diffusion through stomata. In low amounts, sulphur dioxide and
ammaonia may act as sources of nutrients (sulphur and nitrogen), however, in high amounis
damage can occur to plants. The main sources of these gases are from industry and power
genaration and they have been studied extensively in the Northern Hemisphere in relation to the
issues of acid rain.

The most abundant impurity in fossil fuels is sulphur. It is present in very small quantities in
natural gas, a few tenths of 1% compared with 2% in crude oil and between 1% and 6% by weight
in coal. During combustion, sulphur in fuels is oxidised to sulphur dioxide (SO;). Chlorine is an
impurity present in coal, combustion of which leads to emissions of hydrogen chloride (HCI) gas.
A dozen or more other elements are present as impurities in coal and oil and usually are at levels
of only parts per billion. Impurities participate in the combustion process not only from the fuel but
also from the atmosphere which, of course, is not pure oxygen. During combustion, abundant
atmospheric nitrogen (N} is oxidised to nitrogen oxides (NO,).

Ambient concentrations of S0, are extremely low in Australia, and have also declined substantially
in Europe and North America during the last three decades. The main interests in these
concentrations are in effects on human health, and damage to vegetation and buildings. The
deposition of atmaspheric sulphur to croplands alsc provides nutritional requirements for the
majority of crops. With the decline in concentrations and deposition of atmospheric sulphur, the
polential for effects on higher plants has largely disappeared, and the requirement for fertilizer
application of sulphur to sustain crop yield and qualily has emerged. No major sources of these
compounds are in the Manly area.

A wide survey of the literature leads to the conclusion that under prevailing atmospheric conditions
of volatile organic compounds, there is little evidence for direct damage by any one compound.
However it would be prudent to keep an open mind on such Envirgnmental Issues and monitor any
changes or increases in this regard.

10

Ordinary Meeting Agenda Page 100



ATTACHMENT 1
Civic and Urban Services Division Report No. 3.DOC - Draft Tree Conservation and
Management Plan for Coastal Norfolk Island Pines
Norfolk Island Pine Management Plan

5.4  Hydro-fluorocarbons

Hydro-fluorocarbons were proposed as a cause of dieback in the 1970s as a result of a number of
studies at the time. The localised effect of the problem and no detection of localised accumulation
of these compounds ruled them out as a significant causative agent and no evidence has hsen
produced in more recent times.

55 Photochemical Pollutants

QOzone is the main photechemical or potential secondary air pollutant. Initially, it was suggested
that aircraft were generating high levels of ozone and this was a cause of the problem for the
MNorfolk Island Pines. However, excessive levels of ozone were not detected and the Pines around
Botany Bay where there is large air traffic, were essentially unaffected.

Testing of ozone fumigation by the Environment Protection Authority in the 1960s showed that trial
Norfolk Island Pines were resistant to ozone when it was present in amounts equivalent to severs
air pollution. There have been many thorough reviews of the different areas of bicchemical,
meolecular and physiological responses of plants to ozone.

5.6 Coal Gas

One early theory suggested that coal gas leaked from pipes into the soill and spread readily
through the beach sand causing damage to tree rools. Testing, using biological means within the
soil found no coal gas present. No reported instances of coal gas damage have been reported.

5.7 Man-made Associations

Gas leaks along East esplanade in the early 1980's affected the trees near the wharf and in some
associated streets.

Key Points: A number of theories on the causes of delerioration of Norfolk Island Pine have
been proposed in relafion fo air poliutanis. The proven one relales to the impacts of sewage-
derived surfactant being caried in aarasol lo foliage, resufting in subsequent salf damage. A
range of other polflutants have been proposed but the overall evidance indicates that in coastal
NSW in generai, there have been no sources for the pollutant (or only at fow leveis), the poilutant
has nol been detected in significant quantities andfor fire sympioms have not been compatible with
the proposed poliutants. There should be confinuing vigilance in this regard.

"
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[ Physical Damage

6.7  Soil Compaction

Soil compaction is occurring around the base of some Pines as a result of pedesirian traffic.
Where obvicus tracking is occurring under some trees, a barrier restrictions should be inserted
The Pines are growing in a range of malerials (roading asphalt, paving, grass, etc) and soil
compaction can hava effects on growth and health, particularly of young trees, and is overcome by
mulching or providing other protective barriers, such as tree guards (see Section 6.2).

6.2  Soil Erosion

Soil erosion has occurred around some young trees adjacent to beach pathways. This is limited in
extent and requires retention structures.

6.3 Lightning

Lightning strikes have damaged trees in the past, and by their nature, can be expected to occur
from time to time in the future. They are unpredictable but will generally require the removal and
replacement of some trees. General decline of the population of Pines has not resulted.

6.4 Vehicles

Vehicles cause damage by driving into trees and damaging basal bark and wood. This can be
followed by disease resulting in wood rot and needs to be monitored. Smaller areas of damage
can be treated. However, more extensive damage may require free removal for safety reasons.
(High impact damage has severely damaged trees in the past). These avenls are random and
litie planning can be undertaken to reduce the effects.

6.5 Vandalism

This in engeing and as a result, there is scarring on large trees and branches or crown damages on
smaller trees. Effects are random and, other than vigilance, difficult to overcome. There is the
potential for vandalism by residents where trees impact on views and this would need to be
rrenitored by Council.

6.8  Mowing and Whipper Snipping

Protection of the stems of the smaller Pines is necessary at establishment and until they are 3to 5
vears of age to avoid mechanical actions which will affect their trunks. Larger treez are usually not
so affected by the samea mechanical damage.

Key points:  Physical damage occurs o trees, generally on a random basis. (The history of
past events needs to be taken into account when planning for actions to be implemented.

12
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7.  Management of the Norfolk Island Pines in the Manly Area I

Management of the Norfolk Island Pines requires a definition of resources, regular monitoring and
assessment of tree condition, and resulting practices to maintain the health and safety of the trees,
and in some cases fo replace some Pines. The existing Pines along the ocean beachfront at
Manly have all heen mapped and numbered to allow for specific identification. Since 2000, they
have been measured and assessed (diameter, height, general status) almast annually to provide
indications of tree health and vigour. That Data Base alsc includes tree age (year of planting),
their ground environment {paving, grass, bitumen, etc) and changes in the area around each tree.

The Pines are growing in a range of diffarent soils and it is recommended that the soils be mapped
to assist with interpretation of their nutritional status. Their distribution according to year planted
and diameter in 2007 is shown in Table 2. The low end of the diameter range indicates long term
stress or restriction on growth.

Table 2. Distribution of Norfolk Isfand Pines in the population existing along the oceen
heachfront at Manly, together with the range in diameters in 2007 according to year of planiing.

Year Planted Age (yrs) No. of frees Range in Diamaeter (cm)
in 2007

1858 150 2 129.8 - 132.0
1880 128 23 928 — 117.8
1980 approx. 108 10 832 — 968

1910 approx. 98 43 497 - 978

1920 approx. g8 12 71.3 - 821

1830 approx. 78 76 405 — 889
19971-1992 * 26-27 90 19.7 — 37.6

1996 ** 16-18 59 80 ~ 244

5 10 or 11 years of ago when planted
** 4 gr 8 years of age when planfed

Towards the end of 2007, an intensive assessment was undertaken of the health of all the Norfolk
Island Pines along the ocean beachfront due to concerns about some Pines showing signs of risks
to the safety of people in their vicinity, heavy damage, deformities, or strong ugly appearance
consistent with the characteristics of Cook Island Pine in contrast to thaset of Norfolk Island Pine.
The Pines which need to be replaced immediately or reviewed for possible replacement within the
next five years are lislted in Appendix 1.

It is planned that the data base be extended to cover the Norfolk Island Pines on the East-West
Esplanade, in the vicinity of the Manly Lagoon at Queenscliff and some streat trees (with Council
agreement including appropriate numbering). The ouicome will be categorisation of trees
according fo health and form and alse into environmental groups {(basic soils, and immediate
environment around the trees) to provide a basis for future nutritional monitoring and amendments.

13
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8.  Health and Nutritional Monitoring and Amendmenis I

Monitoring of the trees provides an indication of their health and a basis for management
recommendations. Three main types of monitoring have been routinely used. The first is visual
assessment of the stem and crown {and associated environment), the second uses monitoring of
growth through regular measurements, and the third is through the use of foliage analysis. Each is
of vaiue individually and when they are combined, there is a high level of benefit.

Selections of young and older trees have been monitored regularly for their nufrient status. Based
on this, general recommendations on fertilizer requirerments have been provided. It is recognised
that the requirements differ for the younger and older trees and that there is some variation in
levels and nutrient balance according to broad soil types.

The basic plan has been to monitor information on nutrition on an ongeing basis (albeit en a
smaller number of trees each year) to be incoporated into the Data Base and allow for
assessment of trends over time. Due to the extension of the population to include those at the
Lagoon, at East-West Esplanade on the Harbour side, and the street trees, the range of
soils/substrates will need to be extended beyond that along the ocean breachfront. Hence, it is
recommended that Pines on key sites (different scils/substrates) be selected and used for ongoing
nutritional menitoring.

Health assessments and growth measurements are readily applied, but are of most value when
there are long-term racards (which we have developed) of the same trees. Foliage analysis of
large trees poses a problem due to access and cost and hence is undertaken more irregularty.
Foliage samples were collected for chemical analysis in May 2008 from a selection of mature
Pines. This sampling was the most comprehensive of any ever undertaken on the mature Norfolk
Island Pines along the beachfront at Manly {even more extensive than the initial survey of the
mature frees in 1972). Seme of the younger Pines planted in 1992 and 1998 were also sampled in
2008 and they were repeats of samples collected in previous years.

An objective of Manly Council is to ensure the continued sound health of the Norfolk Istand
Pines. Their health will be, and has been directly affected, by a number of factors including:

1. Rainfall and water availabiiity.

External environmental factors (for example, outfall effects, elé:)
Physical impacts (for example, storms, cars).

Soil conditions {for example, surface compaction).

Nutrient form and availability.

Tree aga.

b = T T

Pests and diseases.

Sound nutrition {nutrient availability) assists in maintaining other areas of health {such as
salt impacts, pests and diseases) and is also a key component that can be managed.
Nutrition inferacts with factors such as soil compaction and tree age and they need to be
included in any interpretation of the condition of the treas.

Ordinary Meeting Agenda Page 104



ATTACHMENT 1
Civic and Urban Services Division Report No. 3.DOC - Draft Tree Conservation and
Management Plan for Coastal Norfolk Island Pines
Norfolk Island Pine Management Plan

8.1  Nutrient Availability

A major factor affecting nutrient availability is the soil type and/or condition. Along the Manly
Beachfrant and adjacent areas, there are several major soil types and they are basically related to
the original soit parent material, that is, sandstone, silicecus beach sand, calcareous sand, and
organic sands or muds associated with old drainage lines. While the different soil types are
recognised, they are not mappsed in detail and their compasition has been affected by wealhering
over time. A few relevant soils have been sampled at various times and summary results (see
Table 1) damonstrate some important issues relevant ta the nulritional status of the trees.
Importantly, the pH levels of the sands are high especially when compared with the sandstones,
shales and silicecus sands from the South Coast. Norfclk Island Fine will grow in a healthy
mannef in soils with pH near 4 to 6. Above that level, there are few probiéms with macronutrients,
however, micronutrients such as manganese and iron become much less available.

The rooting depth and root proliferation vary with the soil type and often become more limited on
sandstone and shale soils although other factors, such as their clay levels and moisture avaitability
are better than in the sands. In forest trees, the highest density of feeder roots is near the soil
surface {top 20 cm) and this is the case for the younger Norfolk Island Pines (those planted in
1892 and 1996) and those associated with the in situ sandstone soils. However, excavation and
olher studies have shown that the mature trees have fine roots much deeper in the soil and they
are usually associated with the watertable.

82  Methods for Foliage Sampling

Chemical analysis of foliage samples for nutrient concentrations is a proven method for
interpretation of tree nutrient status. Critical to its success, is the use of slandard systems of
foliage sampling together with availability of baseline information for interpretation of the data. The
current program has the additional benefit of comparison with previous samplings and hance
trends over time can be evaluated.

The foliage sample has to be recent fully-formed foliage located in an open area of the crown
{whera there is plenty of lighl such as towards the end of the branch distant frern the trunk). In
young lrees {up to 15-20 years of age), the foliage is collected form within the top three whorls
while in larger more mature trees, it is collected from within the top 25% of the crown. The mature
frees in 2008 were sampled using a cherry-picker. The foliage from each sample was placed in a
paper bag, labelled and then prepared for chemical analysis.

18
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8.3 Interpretation of Results

Interpretation of the results of chemical analyses of foliage can be complex for three reasons:

1. Various types and ages of foliage are available for sampling, specifically seedlings, juvenile
foliage and adult foliage.

2 Pines are in various stages of competition, from totally open grown to a stand situation
comparable with a normal forest.

3. The substrates and growing conditions are very variable.

Photos 24. Healthy fronds
(above) and healthy young
Norfaolk Island Pine (photo to the
left).

Note the full retention of foliage
and the dark green colour.

16
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Photo 25. Young Norfolk Island
Pine with magnesium deficiency.

Photo 26. Young Norfolk Island
Pine with potassium deficiency.

deficiency.

Photo 27.  Young Norfolk Island Pine with manganese
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Interpretations of chemical analyses include the application of specific levels for nutrient
deficiency, extreme nutrient deficiency, ratios of elements, excess nutrient levels, pattens of
changes over time, and relationships with growth and health. (Note the term “critical level” has not
been used as it can be interpreted in a number of different ways). Deficiancy levels or acceptable
levels to maintain health and growth vary according to tree age and especially, between immature
and mature trees (Table 3).

Table 3. Levels of nutrient deficlency, acceplability and toxicily in seedlings, immature (juvenile
stage) and mature Norfolk Island Pine.

_seediings Immature Pines Mature Pines
Acceptable Deficient Acceptable  Deficient Acceptable

Nitrogen (%)} 2.5 12 15 1.0 12
Phosphorus (%) 0.30 0.20 0.25 012 0.20
Potassium (%) 15 06 1.60 G5 070
Calcium (%) 1.0 1.0 1.0
Magnasium (%) 04 a3 0.25
Manganese (ppm) 40 25 36 20 25

lron (ppm) 60 30 50 25 40

Zine (ppm) 30 15 2515 25

Copper (ppm) 4 3 4 3 4

Boron {ppm) 25 15 20 12 15

Sodium (%) <0.3 <0.7 <1.0

Chloride (%) <0.5 <0.8 <1.0

The chemical analyses are assessed in two groups, primarily related to tree age. The review over
time of younger frees (less than 20 years of age) for which therz is at least four sampling periods,
indicated there was a general pattern of decline in nutrients, especially nitrogen and the trace
elements. The mature trees are low, primarily in nitrogen. Thare are several trees which are low
in potassium but at this time, there does not appear to be a systematic pattern. Further, there are
trees which are low in zinc, boren and manganese. The levels of these trace elements, especially
manganese, are probably a function of the high pH of the soils. A fertilizer regime was outlined
later and it is proposed that nutritional monitering be undertaken of a few trees on a regular basis.

Key Points: Monitoring of tree nutrition using chemical analyses of foliage is valuable and should
be undertaken on selected Pines {about 20-30 trees across the population} annually or at least
orice avary fwo years. The differences in raof distribution will lead to differences in responses and

response limes when nufrients are applied as fertilizers.
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9.  Fulure Management and Practices I

The management program involves the restoration, maintenance and/or enhancement of a
significant component of the cuitural landscape in Manly, namely the Norfolk Island Pines. This
recognises that the better the level of spatial and tempaoral information on the population of Pines,
the betier the chance of maintaining the ongoing health of the Pines. In order to implement an
approved future management plan, the following systems are essential to ensure long term
continuity and consistency:

1. A data base with annual updates of the entire Pine population including tree data,
higtorical information, and any activilies or actions related to the trees.

2. Asimple outline of objectives, with prescriptions and timetables for field staff.
3. Acregister of management activities undertaken by ficld staff.

The population of Norfolk Island Pines needs to he monitored more explicitly than would be used
in broadscale farest plantations or native forests but it still needs to be recognised as a population
of trees as opposed to a single or a few individual trees. Ecological problems have two strands.
One is that only the species being studied is affected (in this case the Morfolk Island Pines) or
secondly, other species are as well.

Management should focus initially an maintaining sound information on the condition of the Pines
and how this is changing over time. The assessment syslem inciudes key factors to broadly
ensure that the overall health and appearance of the existing population is maintained and
improved and/or expanded. This involves regular assessments of tree health (crown colour,
dieback, presence of pests and diseases, breakages, stem damage, efc) and identification of any
remedial action. Such assessments should consider changes in environmental conditions, most
specifically the environment around the base of the tree (compaction, paving, grass, eic). Key
factors include:

= |dentification of Pines which have health risks or daclining health. Thesae individual trees may
then need to be identified for remeoval and replacement according to categories and levels of
damage. Considerations for removal involve poor health, poor form, damage, dismal
appearance, inappropriate species in the Araucaria genus, elc.

s Recommendations for the production of replacement trees (including specific genstics,
specific minimum size and health/vigour at planting, and necessary protection of the trees at
time of planting).

*  Planting requirements (in-ground soil preparation and development) including pretection and
spacing {about 10 metre centres). [The gap in the Pines at the Corso need to be retainad fo
enable the view from the harbour through to the ocean).

= Management of the surface medium around each tree (such as grass, mulch, paving, etc).
= Pruning and trimming.

= Fertilizer requirements.

v [rrigation system (with nates on functioning, specific trees and possible inputs of nutrients).

s Other recommendations for ongoing management of the Pines (cultural, nutritional, efc).
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Information on soil fexture and other characteristics has not been routinely collected over the area
but based on various assessments, it is assumed that there are very sandy soils on a considerable
part of the ocean beachfront at Manly. This means the soils are highly permeable and low in
nutrients. Further, there are few mechanisms available for the soils to retain nutrients that are
applied to the system such as through fertilizer applications. Also, the normal nutrient cycling
processes occumming in forests (basically through litter return) are not functioning because litter
generally is and needs to be removed. Consequently, the trees require regular fertilizer
applications. The older trees, when first planted were regularly treated with nighisoil from the local
community, and this, over an extended pericd of time provided a very high input of nutrients.

Considerations of fertilizer applications include the quaniities being applied, their form and their
availability to the trees. Soluble fertilizers, watered in, are immediately available to trees, however,
they are also very readily and rapidly leached from the seil. Dry forms of fertilizer are less
available immediately but regular applications will build up some reserves in the soil. This will be
enhanced with the application of erganic forms of fertilizer, specifically Dynamic Lifter in this case.
Applications of other mulches could also be used to help with the accumulation of organic matter.

20
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[ 10. Development of Timetables and Requirements I

10.1 New Tree Planting (New plantings and replacements of removed trees)

New plantings need to be well planned. The trees for planting need to be at least 2 metres in
teight and an insurance is needed that they are Norfolk Island Pines. Species need fo be
checked prior to purchase te ensure they are the correct species and that they are purchased from
an approved supplier.

For new plantings:

. Each location may need to be stabilised to minimise erosion {as occurs on the beach
side of Pings and the sides of path edges).

. Excavate a large hole and ensure there are no impediments which will limit vertical root
development.

. Utilise good, highly organic soil imported to the area. The seil should have additions of
controlled release fertilizer. The soil should be well watered prior ta planting.

. Area to be boxed-in for protection.

. Prior to planting, roots need to be checked to ensure they are not constrained, J-rooted,
bound, or otherwise restricted. Roots are ta be spread out in the planting hole and any
deformed rocts trimmed. The soil is to be re-filled and packed down so there are no air
pockets, then watered.

. The soil surface needs to be well mulched to assist in maisture infiltration (such as fine
bark muich).

. After planting, the trees are to be regularly watered {at ground and also overall to wash
off accumulated salt on the foliage), fertilized with both controlled release fertilizers and
as necessary, with foliar sprays. Weeds are to be controlled.

. Tree heighl, diameter and age at planting need to be recorded and the tree
photographed.

. Twelve months after planting, foliage samples need to be collected from selected typical
trees for nutrient chemical analysis.

10.2 Cultural Practices for Existing Fines

Cultural or horticultural practices cover a wide range of factors, including watering, fertilizing,
weeding, removal of leaf litter, which need to be carried out for various reasons. Activities which
are camied out, need to be documented. Those activities scheduled but nol implemented also
need to be documented.
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10.3 Staking and Protection {Tree Guards, etc)

Staking and other protection (such as a substantial protective timber guard enmeshed in shade
cloth) should be established around young trees to restrict access to the base of tha trea and
cansequent soil compaction and vandalism, and reduce the effects of wind, salt, sun and maintain
tree stabilty. Young trees have thin bark and can be easily physically damaged so a form of
profection is valuable at that stage. Staking may take various forms but usually would be a
minimum of three stakes around the tree. Location, appearance and safety are important in the
selection of free guards.

10.4 Protection of the Soil Surface

Sound condition of the seil surface around the tree is critical far lang term health. Large trees may
have daep roats and are less affectad by surface conditions but young trees are critically affected.
in young trees, it is recommended that in ordar to avoid grass competition, a zone around each
tree equivalent to at least crown width should be maintained grass-free and preferably mulched.
The mulching will assist in reducing the grass compeltition and help retain surface moisture. For
appearance purposes, fine bark mulch may be suitable or a mixture of fine, composted material on
the soil surface covered by a coarser bark muleh. Many areas have paving and the issue thera is
to ensure moisture can pass through the paving into the soil and that there is some system to
gllow for application of fedilizer. Exiensive areas of concrete or thick asphalt are not
recommende.

Note edge areas, such as those adjoining paths, which are eroding and need stabilisation and/ar
restoration.

10.5 Pruning

Pruning removes both dead and live branches for health, safety and aesthetic purposes. Dead
branches should be removed for safety reasons and to limit access of decay into the tree. Pruning
of live branchas is for the removal of damaged branches and to help the shape and appearance of
the free. Cutting should always leave a flat surface near the trunk. In young trees, first pruning
will be to remove the bottom two whorls when the tree is about § m tall. This is io allow limited
accesas for clearing under the tree and to remave branches which tend to be poor in appearance.
When the tree is taller the next pruning will be to two metres. This is aimed at access but needs to
be done in such a way that the appearance of the tree is enhanced. Where there are heavy
branches leading to & misshapen appearance, pruhing should be undertaken at any time to
improve the straightness and appearance of the tree.
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10.6 Tree Nutrieni Uptake

The Pines require a constant supply of nutrients. In a naturaf forest, this would be in part, through
the re-cycling of nutrients in litter etc but this is basically eliminated in the present situation. The
population of Norfolk Island Pines consist of trees with different ages and sizes and consequeantly
the requiremant and uptake of nutrients vary depending on these factors. The requirement for
growth has been estimated by calculating the quantity of organic matter produced in a year (using
the re-measurement data) and applying tissue concentrations. The tissues include foliage, litter,
sapwood, heartwood and bark. The calculations are shown in Table 3 and Figures 7 and 8 (note
the different scales in the Figures). The quantilies of nutrients provide an estimate of the
quantities that need to be applied to ensure growth, however, facters accaunting for the efficiency
of uptake also need to be included. See Section 10.7 for ferlilizer prescriptions.

Table 3. Average quantiies of mdrenis required annually by Pines of different sizes. The
aboveground requirermanis ware celculated from available dala and a 20% loading was included to
account for roots. The quantities are grams/Aineefyear.

Nutrient Tree diameter (dbhob in cm)
{g/tree/yr}

21 40 75
Nitrogen 9.30 62.80 164.00
Phosphorus 098 6.41 16.46
Polassium 9.40 6520 162.90
Calcium 265 2156 574.8
Magnosium 5.70 40.40 110.60
fron 032 250 6.60
Manganese 0.05 0.30 0.80
Zinc G.05 0.36 093
Copper 0.01 . 0.08 017
Boron 0.04 026 0.69

23

Ordinary Meeting Agenda Page 113



ATTACHMENT 1
Civic and Urban Services Division Report No. 3.DOC - Draft Tree Conservation and
Management Plan for Coastal Norfolk Island Pines
Norfolk Island Pine Management Plan

-3
=
=]

500 @EUptake 21 cm trae el
g B Uptake 40 ¢m tree
E 400 OUptaka 75 cm traa
g 300 |
=
T 200 |
=
= -
<
" -‘I:I_,_J l j_‘ ﬂ
1] T = T

Phosphorus  Nitrogen Potassium Calcium Magnesium
Nutrient

Figure 7. Tolal uptake (grams/freelyear) of phosphorus, nitrogen, potassium, calcium and
magnesium by three different sized Norfolk Island Pines with diameters at breast height of
21 cm, 40 cm and 75 cm.
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Figure 8. Tolal uptake (grams/res/year) of iron, zinc, manganese, copper and boron by three
different sized Norfolk isiand Pines with diameters at breast height of 21 cm, 40 cm and 75 cm.
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10.7 Fenrtilization

The form of fertilizer has a direct affect on the availability of the contained nutrients. Highly
soluble mineral ferilizers have a peak of availability and then there is trailing off. Parl of the
material is leached through the soil profile. Alternatives are to use gorganically-based or
controlled-release fertilizers and/or foliar-applied fertilizers. They are all proposed for routine
management with the possibility of mineral ferlilizers in instances where immediate uptake is
required.

In addition to plant uptake and environmental considerations with the selection of a fertilizer, the
factor of constant public access needs to be considered. As a rule of thumb, the quantity of
nutriants to he applied annually needs to be at least twice that which is taken up by the tree
(Table 4). They are a guide to the minimum amounts that need to be applied annually.

10.7.1 Schedules for Fertilizer Applications

[Note: The ferfilizers in this section have been selected due lo their known formudetion and
performénce but the iisting of specific products should not be interpreted as their endorsement or
promotion].

10.7.1.1 Recently pfanted and young trees (to 20 cm diameter at breast height)

- First application. 350 giree of prilled Dynamic Lifter mixed with 50 gfiree of Scofis
Osmocota Exact applied evenly to the surface around the tree and covered with mulch.
{Note: Application of Dynamic Lifter in significant quantities on the surface has bheen a

concern due o the odour).
. Second application. After 2 months, repeat first application.
. After 4 months, the condition of a few trees will be assessed using foliage analysis and

allow for adjustments by Forsci Pty Lid to the ongoing fertilizer treatments.

. Follow-on treatments at two-monthly intervals of Scoits Osmocote Exact or equivalent
applied in 3 holes (15 g product/hole) around the tree. The holes should be 20 cm deep and
30 cm distant from the tree. The fertilizer neads to be covered with a depth of 10 cm soil.

. Assessment of nutritional status cof a few trees by Forsci Pty Ltd in May-June each year
using foliage analysis to allow for any adjustments to later fertilizer treatments.

. Where fcliage analyses indicate there are low levels of micronutrients, it will be
recommended that foliage be sprayed with Scofts Micromax or equivalent at the
recommended dosages.
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10.7.1.2 Medium trees {up o 40 cm diameter at breast height)

. First application - 700 gfree of priled Dynamic Lifter mixad with 50 gitrea of Scotts
Osmocote Exact or equivaleni applied evenly to the surface around the tree and covered
with muich.

. Every 2 months, apply Scoits Osmocote Exact in 4 holes (20 g productthole) around the
tree. The holes should be 20 cm deep and 30 cm distant from the tree. The fertilizer needs
to be covered with a depth of 10 ¢m soil.

. After 4 manths, the condition of a few trees will be assessed by Farsct Pty Ltd using foliage
analysis to allow for planning for any adjustments to later fertilizer treatments.

10.7.1.3 Large trees (greater than 40 cm diameter at breast height)

. Apply 30 gfree of Scofts Osmocote Exact in each of four (4) locations around each tree
every two manths for 12 months, after which the treatments will be reviewed. In the case of
very large trees, 20 g product in each of 6 holes around the tree will be appropriate. The
holes should be 20 cm deep and 50 em distant from the tree. The fedilizer needs to be

covered with a depth of 10 cm soil.

. After 12 months, the condition of a few trees will be assessed by Forsci Pty Ltd using foliage
analysis to allow for planning for any adjustments for later fertilizer treatments.

10.7.1.4 Qther Norfolk Island Pinas

. At this time, the trees at the Lagoon, those on the harbour side and large street trees have
not been routinely assessed. (nitial assessments of the Lagoon trees, however, indicate a
generally healthy status.

Table 4. Summary of fertilizer prascriptions with raspact lo the size of the Norfolk Island Pine.

Tree T8, 21 40 75

Fertilizer Dynamic Osmocote Dynamic Osmocote Dynamic Osmocote
Lifter Exact Lifter Exact Lifter Exact

First application 350 0/rea S0gAree  T00gime 50 gilree 0 120 gfree

Second appllcation, 350 ghrce™ 50ghtee O* 80 gAree 0 120 gAree

2 months after first

On-going applications 0 45 g/tres 0 80 gltres 0 120 gAtree

2.monthiy

Treas to be visually assessed before fhe second appiication, at which time the quaniities of
fertilizer may be revised.
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10.8 Pasft and Disease Control

Regularly (at least menthly} check for stem and foliage pests and diseases and record and treat as
appropriate.

10.9 Detrimental Activities

A number of activities can be detrimental to the health of trees and they include:

Excavations for brick footings for garden edges {tree roots).

Excavations for gutters (tree rocts can be damaged).

Removal of concrete prior to paving (possible roct or stem damage).

Removal and destruction of surface roots during re-paving and bedding of pavers.
Plumbing and services installations {possible damage to roots and potential for erosion).
Cementing and concreting of seats, stanchions, bollards, light poles, etc.

Bitlumen encasing the trunk at ground level.

Destabilisation of the sea wall.

Any activity that intrudes into the root zone of the trees should be assessed by experis and
carefully restored. There may nead to be additional aclivities including watering, mulching and/or
fertilizer applications.
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11. Updates of the Norfolk Island Data Base

The data bases (see Appendix 1) needs to be regularly updated (preferably annually in May-June)
and commentary included. The information in the data base includes:

Tree monitoring and assessments.

Tree Identification

Diameter and heigh! measurements
Heaith status of iree crown

Tree trunk assessment

Obvious surface roat condition.

Nultritional assessmenis.

Assessment of symptoms and colour

Fofiage sampling.

Identification of trees which need to be removed and replaced and reasons noled.

Development of young frees to be used as replacements.

Soil/substrate mapping.
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ATTACHMENT 1
Report No. 3.DOC - Draft Tree Conservation and

ivision
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Management Plan for Coastal Norfolk Island Pines
Norfolk Island Pine Management Plan

Civic and Urban Services D
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Civic and Urban Services Division Report No. 3.DOC - Draft Tree Conservation and

Management Plan for Coastal Norfolk Island Pines

Norfolk Island Pine Management Plan
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