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2.  Executive Summary 
Orange Hawkweed (Heiracium aurantiacum), discovered in Kosciuszko National Park (KNP) in December 
2003, has been treated and controlled for the last 10 years.  Systematic surveys to determine the 
presence/absence of orange hawkweed have been carried out over the last four summer seasons.  This 
has been achieved with limited funding and resources, primarily relying on volunteers to assist in 
surveying for new infestations and the use of a weed contractor for herbicide applications and some 
surveys.   

At the beginning of the 2012/13 season, there were 300 (8.12 ha) known infestations of orange 
hawkweed within the Jagungal Wilderness Area of Kosciuszko National Park.  By the end of the 2012/13 
season, there were an additional 75 infestations of orange hawkweed identified, bringing the total 
known infestations to 375, occupying 8.15 hectares (Map 1).  These infestations were found within and 
adjacent to the existing seven known localities of orange hawkweed.  During the season, volunteers (57) 
participated in the “Hunting Hawkweed” program, between the 3rd December 2012 and 8th February 
2013.  Each volunteer provided an average of 22 hours of surveillance and found 53 of the 75 new 
infestations of orange hawkweed.   

During this season, there was a decline in the number of sites found over the area searched in 
comparison to other seasons.  There were declines in the amount of herbicide required to maintain and 
control all infestations and 25 sites (8.3%) required no treatment for 3 consecutive years.  This indicates 
that current control methods are capable of containing and reducing the spread of orange hawkweed at 
known infestations.  Continued surveillance, monitoring and control of this species is necessary to 
ensure the goal of eradication is achieved. 

Some large orange hawkweed sites have been treated for 10 consecutive years.  Repeated applications 
of herbicide have been required because biological mechanisms assist the plants’ persistence at sites.  
However, research into alternative herbicides and monitoring of current control methods will improve 
control success, thus improving the chances of eradication.  A measure of the programs current success 
is in the reduction of infestations to less than 4% its original size. 
 
The funding for orange hawkweed control for 2012/2013 was $265,000.  Funding came from “Find It 
and Fix It” ($45,000), Alps Catchment Management funding ($70,000), Assets Roads and Rehabilitation 
Unit ($70,000), NPWS Snowy Liaison ($15,000) and Regional Centenary funds ($65,000).  The overall cost 
of treatment and control (weed spray contract) was $47,000. Additional in-kind support was provided by 
the Southern Ranges Region in salaries for Office of Environment and Heritage staff and other 
organisations (estimated to be >$150,000 in-kind) involved in the program. 
 
A detailed history of the orange hawkweed Control Program can be found in the two previous reports, 
which will not be covered in this report, except for referencing purposes and for comparison analysis 
between each season.  The following document reports on the status of orange hawkweed within 
Kosciuszko National Park at the end of the 2012-2013 Orange Hawkweed Control Program. 
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Map 1: Orange hawkweed in Kosciuszko National Park at the end of 2012/13 season. 
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3.  The Project 

Goal 

Eradication of orange hawkweed from Kosciuszko National Park. 

Project Objectives 

 Survey areas adjacent to and extending from current known infestations of Orange Hawkweed. 

 Treatment, control and the reduction of potential spread of orange hawkweed at all sites.  

 Record management effectiveness by monitoring and research. 

 Incorporate adaptive management strategies to improve control success. 

 Improve community awareness of orange hawkweed and strengthen relationships with key 
stakeholders and user groups that support volunteer surveys. 

 Maintain links with other agencies to work on state and national approaches to hawkweed 
management and strategies. 

 Implement the directives in the NSW Orange Hawkweed Strategy 2011-2017 

 Implement the directives within the Orange Hawkweed Operations Strategy 2012-2013 

 Pursue and secure funding for the 2013-2014 Season and beyond. 

 

 

Images below (Left to right): NSW Orange Hawkweed Strategy 2011-2017 and orange hawkweed 
“Warning” signs installed at or near all infestations to increase public awareness (Mykel Holmes, 
February 2013) . 
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4.  Volunteer Program – “Hunting Hawkweed” 
As in previous years, a significant proportion of detection work was completed with the assistance of 
volunteers. For this season an extensive volunteer information package was developed and circulated 
through key interest and support groups.  The “Hunting Hawkweed” Volunteer Information Package 
2012/2013 was delivered via email or indirectly through “wanted’ posters and through the Office of 
Environment and Heritage website.  Groups, including the National Parks Association, Kosciuszko Huts 
Association, Federations of Bushwalkers Club and the Canberra Bushwalkers Club, were approached to 
provide and attract volunteers. 

Students from Charles Sturt University and Southern Cross University participated in the “Hunting 
Hawkweed” program.  Students use hours of participation to contribute to part of their curriculum 
requirements or to gain experience in issues related to environmental management.  In all cases, 
students were provided a letter of service which outlines the hours and duties performed.  Nine (9) 
students in total joined this season’s program and were given the opportunity to be involved in survey 
work, herbicide trials and monitoring. 

“Hunting Hawkweed” was run from Khancoban, as it has done for the last 3 years, where all resources 
and logistics were based.  To limit journey turn around times to locations such as Doubtful Gap and Farm 
Ridge, campouts were run during December 2012.  The introduction of campouts allowed volunteers 
and staff to be near survey locations in remote areas, thus spending more time surveying rather than 
travelling to locations. Survey parties camped adjacent to MacKay’s and O’Keefe’s Huts (Image 2).   

Of the 57 participants in this years “Hunting Hawkweed” program, 45 (79%) provided feedback by either 
NPWS Volunteer Evaluation Forms or via Survey Monkey online.  This feedback provides encouraging 
support for the program, indicates volunteer satisfaction, and identifies aspects for improvement for 
future seasons.  The majority of volunteers who responded to the program evaluations, (99%) were 
extremely positive about the program. 

The feedback also illustrated that only 15% found out about the program via the NPWS website whereas 
55% of participants discovered the program via “friends” and 28% through “word of mouth”.  This 
illustrates how important community links are for programs such as this.  It is imperative to maintain 
this repour and develop relationships with a number of organisations in order to maintain programs like 
“Hunting Hawkweed”.  Although such a program takes considerable resourcing and planning, it is one of 
the most successful tools for increasing awareness of orange hawkweed. 

Future programs need to consider the physical ability of volunteers and staff involved in this program.  
As more remote and isolated areas require surveying for orange hawkweed some constraints will have 
to be placed on the program for Occupational Health and Safety (OH&S) reasons.    Some areas can not 
be surveyed safely on foot and aerial surveys are ineffective.  The best use of aerial work is to get 
surveyors into remote locations.  Other detection methods will have to be investigated.  
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Image 1:  Volunteers and staff preparing to do line surveys near Fifteen Mile Ridge during Week 5 of the 
“Hunting Hawkweed” period of the program (Jo Caldwell, January 2013). 

 

 

Image 2:  O’Keefe’s (below) and MacKays Huts were utilised as base camps by the volunteer survey 
party and survey contractors (Mykel Holmes, December 2012). 
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5.  Surveys 
During the “Hunting Hawkweed” program intensive line surveys were carried out over 8 weeks, 
between 3rd December 2012 and 8th February 2013.  An additional 16 days surveying in remote areas 
was conducted using contracted surveyors and NPWS staff.  This contributed approximately 320 survey 
hours of ground surveillance at Doubtful Gap, Farm Ridge and areas north and south of Grey Mare Trail.   

Contracted surveyors (Land Management Systems) were deployed to outlying populations to search for 
orange hawkweed.  The contractors had experience with the Victorian Hawkweed Control Program and 
were familiar with the identification of orange hawkweed, king devil hawkweed and mouse-ear 
Hawkweed, which was considered valuable in the event additional Hawkweed species appeared in KNP.  
The contractors contributed approximately 196 hours of on ground survey works and found 1 new 
orange hawkweed site at Fifteen Mile Ridge. 

During the 2012/13 season, Geographic Information System (GIS) generated maps were used to assist 
with surveying for orange hawkweed.  These maps (Map 2) illustrated the spread of sites at a locality 
and had buffers applied to indicate high, moderate and low probabilities of the occurrence of orange 
hawkweed.  When previous seasons survey track logs were overlayed on these maps, it identified 
unsearched areas for survey during 2012/13.   

The use of a spatial grid system to direct surveys across the landscape was also utilised (Map 3).  This 
provided more accuracy in the survey process and ensured specific areas were targeted.  The spatial 
survey grid was developed for use in the field on compatible GPS hardware and office based software.   

This method of systematic survey was beneficial and key in the process of finding a number of new sites 
in gaps previously unsurveyed adjacent to existing infestations (Map 4). 

Surveys were conducted in and adjacent to existing infestations, within the following areas: 

 Former Snowy Hydro Scheme Sites – Powerline easement between Ogilvies Airstrip and Fifteen 
Mile Ridge, Happy Jacks Quarry and sample areas west of Happy Jacks Road. 

 Tumut River headwaters and tributaries north of Grey Mare Trail – Bogong Creek and Doubtful 
Gap Creek. 

 Far Bald Mountain and Doubtful Gap west of Doubtful Gap Trail. Additional surveys were 
conducted west of Doubtful Gap population however data from GPS track logs became corrupted. 

 Areas in and adjacent to Ogilvies Airstrip, Ogilvies Quarry, Cool Plain, Round Mountain, Farm 
Ridge, Doubtful Gap and Fifteen Mile Ridge that had not been previously surveyed. 

 Pattons Hut and surrounding area – sample surveys for presence/absence. 
 
Additional searches were also conducted in areas previously surveyed where gaps were identified in GIS 
data, where the predicted proximity to other sites indicated a moderate to high probability that orange 
hawkweed may be present and included some areas surveyed four years prior to this season. 

During the season, four days were lost due to bad weather, including snowfalls (1 day), catastrophic fire 
days (2 days) and park closures (1 day).  This season’s planned remote aerial insertion of crews for 
surveying was cancelled due to commitments of aircraft across the State of NSW for fire related 
incidents. During mid February an additional 14 days were lost due to the Toolong Range Fire.  During 
this fire, the implementation of the Incident Action Plan required fire breaks and trail works to be 
completed along Round Mountain Trail.  This included disturbance at the Round Mountain Trail orange 
hawkweed infestation, between KNP5 and the southern edge of the fire line.  Machinery and equipment 
used on site during the fire were provided a wash down bay at Round Mountain track head car park and 
post fire rehabilitation works were carried out along the disturbed area.  All tracks and trails and works 
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have been mapped and will require surveying in future years to ensure no seed or plant recruitment has 
occurred in newly disturbed areas along the trail and rehabilitated fire break. 

Map 2: Example of maps used for prioritising surveys.  Ogilvies Airstrip site spread and priority survey 
areas.  Sites within the Mean (high priority), sites within the Mean + 1 SD (moderate priority) and 
Maximum from the mean (low priority).  The grey area represents surveys conducted in 2010/11 and 
2011/12.  Extensive surveys had been completed during 2009/10, however the data from that year can 
not be geo-referenced. 
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Map 3: Example of maps used during surveys. Ogilvies Airstrip site spread and priority survey areas 
with previously surveyed areas overlaid which were used in the field this season.  Each grid represents a 
spatial ground reference of 200 m X 200 m.  The numbering system within the grid provided a code for 
an Easting and Northing Grid Reference.  Those grid references were uploaded onto GPS unit and 
provided survey teams with a “go to” feature for line surveys. 
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Map 4:  Example of maps (updated) after surveys. Ogilvies Airstrip site spread and outliers after 
surveying 2012/13.  In order to display survey areas a 50 m buffer has been applied to track file search 
areas. 
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5.1  Survey Results 

During the season, 75 new sites (309 m²) of Orange Hawkweed were discovered, where 71% (53) of sites 
were found by staff and volunteers during the “Hunting Hawkweed” period.  Other sites were 
discovered by staff during training and by contractors during surveys and herbicide treatments.   This 
brings the total number of Orange Hawkweed sites to 375 with an area of occupancy of 8.15 hectares.  
During the “Hunting Hawkweed” phase of the program, approximately 232 ha was surveyed (Appendix 
12, maps 5 to 12). 

Since the initiation of intensive line surveying in 2009/10, there has been a dramatic increase in the 
number of sites (Graph 1) and area (Graph 2) of Orange Hawkweed found across the Jagungal 
Wilderness Area.  The dramatic increase in site numbers, in part, is due to the definition of what 
constitutes as site.  Prior to 2010/11, large areas with several individual populations were called a site, 
where as now there is a clear definition delineating a site.  Sites currently represent discrete populations 
and are no more than 20 m a part. 

Since the initial finds at Fifteen Mile Ridge, Farm Ridge and Doubtful Gap in 2010/11, the cumulative 
area of occupancy has begun to plateau and the detection rate per hectare surveyed has also decreased 
(Graph 3).  The regular monitoring and herbicide applications at sites between 2009/10 and 2011/12 has 
increased, which has seen a reduction in the overall occupancy of Orange Hawkweed (Treatments).   

These results indicate that the current program, as a minimum, is finding Orange Hawkweed within and 
adjacent to existing infestations. The lower number of finds this season and the decrease in size and 
density of finds is promising. 

 

Graph 1: The accumulative number of sites of Orange Hawkweed between 2003/04 and 2012/13 
(Appendix, Table 4). 
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Graph 2:  The accumulative area of Orange Hawkweed between 2003/04 and 2012/13 (Appendix, 
Table 4). 
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Graph 3:  Detection rate of Orange Hawkweed from 2010/11 to 2012/13 (Appendix, Table 1). 
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6.  Treatments  

At the beginning of the 2012/13 season (26th November 2012), all sites, except Doubtful Gap and Farm 
Ridge, were observed for emerging plants prior to the application of herbicides.  Some of the sites with 
active plants were included in chemical trials (Monitoring).  During these visits, any budding or flowering 
stems were removed to stop seeding and potential future recruitment.  Treatments were stalled again 
this season to allow plants to develop a greater above ground biomass to below ground biomass, which 
is thought to improve chemical uptake of herbicide by plants and increase kill rates. 

Grazon Extra with Pulse (wetting agent) was applied to most infestations, except sites associated 
with Ecologically Endangered Communities (EEC - sphagnum bogs), which were treated with Roundup 

Biactive (no wetting agent was included).  All herbicide was applied as foliar spray for broad leafed 
plants as per label requirements.   

During 2012/13, herbicide application included a 1 m buffer on and around emergent plants and 
populations, except in EEC areas.  Dye was incorporated into applications in mid February to improve 
treatment application coverage and monitoring during herbicide applications and decrease the chance 
of missing plants during treatments or double up treatments at some sites.  The use of dye was also 
useful during field inspections to illustrate and evaluate 1 m buffers.  During the season, treatments 
were not carried out for a two week period during which time contractual negotiations were carried out 
to improve treatments.  This occurred between 25th January and 13th February 2013. 

Recording treatments at individual sites only commenced in 2010/11 and recording the size of treated 
areas only commenced in 2011/12.  The data recorded during herbicide treatments provides 
information regarding area of active plants and site persistence in any given season.  Prior to these 
records being taken, the only indication of potential size and overall treatments at known infestations is 
through the compilation of invoices which include litres of herbicide applied during the season at one or 
all locations.  A complete history of Orange Hawkweed treatments is available in previous reports 
(Caldwell, J. and Wright, G. 2011 and 2012) and in Table 4 (Appendix). 

6.1  Treatment Results 

Herbicide applications commenced at Doubtful Gap on 28th November 2012 and finished at Fifteen Mile 
Ridge on the 22nd March 2013.  Most treatments were undertaken by a weed contractor.  Where 
chemical trials were conducted, herbicide was applied by NPWS staff.  In addition, some sites found late 
in the season were also treated by NPWS staff.   

During 2012/13, 375 sites were visited at least once and treated as required.  The first visit identified a 
number of active sites for inclusion in the Tordon Trials (Monitoring).  These sites were excluded from 
the weed contractor treatment maintenance program and were treated with either Tordon Granules or 
Grazon Extra once and were monitored by the authors during the season.  No herbicide applications 
occurred in the observation phase. Table 3 (Appendix), illustrates the priority and visitation rates 
request at the beginning of the season.  After the observation phase, and after sites had been excluded 
as a part of the Tordon Trials, treatment began at staggered times during mid to late December 2012.   

Over the last two seasons, the practicability of visiting sites fortnightly has not been achievable.  
Fortnightly visits have been required to ensure emerging plants are treated during the vigorous plant 
growth period and to remove flowering heads and buds in order to reduce future potential recruitment.   

The area of plants at sites treated with herbicide by the weed contractor was not recorded consistently 
during 2011/12 and 2012/13 season.  However, the available data from Treatment Recording Booklets 
for the 2012/13 season indicates a promising decline in the area of plants treated.  At the same time, 
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invoices which record the number of litres used during the season has also decreased.  This decrease has 
occurred even with the inclusion of litres used in the application of the 1 m buffer applied around plants 
this season.   

Individual site treatment data for active and inactive sites has only been recorded since 2010/11.  This 
season 75 new sites were found, 160 sites were inactive and 115 sites recorded at least one application 
of herbicide and 25 sites have required no herbicide treatment for 3 years (Graph 4).  During the 
program 1398 litres of herbicide was applied during the treatment of infestations, where a total of 0.7 
hectares of Orange Hawkweed is estimated to have been treated.  The litres sprayed during treatment 
are inclusive of the 1 metre buffer applied to all plants or infestations. 

 

Graph 4: Illustrates the number of new sites found, the active sites, the inactive sites (requiring no 
herbicide application) and the number of sites that have  required no treatments in 3 years (eradicated).   
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7.  Monitoring 
Monitoring plots were established in the 2010/11 season at four localities in Kosciuszko National Park 
(Ogilvies Airstrip, Cool Plain, Round Mountain and Fifteen Mile Ridge).  A chemical trial was also 
established in the same year at Ogilvies Airstrip.  The 2012/13 season was the third consecutive time 
that monitoring and spray trial plots were monitored.   
 
In the 2012/13 season another chemical trial was established across three locations (Ogilvies Airstrip, 
Fifteen Mile Ridge and Round Mountain).  This trial investigated the use of the herbicide Tordon* 75-D 
on persistent orange hawkweed infestations.  A complete history of Orange Hawkweed monitoring is 
available in previous reports (Caldwell, J. and Wright, G. 2011 and 2012). 

7.2  Monitoring plots. 
Five monitoring plots were assessed for the third consecutive season during 2012/2013.  Two plots at 
Ogilvies Airstrip (plot ’A’ and plot ‘B’) and one plot at Round Mountain, Cool Plain and Fifteen Mile ridge.  
Each plot is 10m X 10m and divided into twenty-five 2m² subplots, for ease of survey.  In each sub-plot 
data on presence/absence, the number of plants and reproductive/vegetative stage were recorded.  
Where possible, this data was obtained every 4 weeks throughout the season, commencing late October 
2012 through to mid May 2013.  All sites were treated with the herbicide ‘Grazon Extra’ with a wetting 
agent “Pulse”.  Spraying was completed after selected monitoring visits.  At some monitoring sites no 
plants were found throughout the whole season and so were visited less frequently. 
 
Ogilvies Airstrip results 
No plants were found throughout the monitoring season in orange hawkweed plot ‘A’ on any of the 
monitoring visits. 
 
At orange hawkweed plot ‘B’, monitoring commenced on the 19th October 2012 and was conducted 
eight times at 1 month intervals, until 9th May 2013.  A total of 9 rosettes were recorded throughout the 
whole season (2 of which were present in the previous season).  This compares to 30 the previous 
season (a 76% reduction in rosettes between monitoring years).  The initial number of rosettes counted 
in this plot in 2010/11, when it was established, was 188 rosettes.  In 2 years of treatment with ‘Grazon 
Extra’ the plant numbers have been reduced by 96%.  By November 2012, 100% of the observed 
rosettes had emerged.  Spraying was undertaken once in the season, on the 17th January 2013. 
 
Round Mountain results 
No plants were found throughout the monitoring season on any of the monitoring visits1. 
 
Cool Plain results 
No plants were found throughout the monitoring season on any of the monitoring visits1. 
 
Fifteen Mile Ridge results 
 
The 2012/2013 monitoring season represented the second full season of monitoring for this plot.  
Monitoring commenced on the 19th October 2012 and was conducted eight times at 1 month intervals, 
with the last observation recorded on the 9th May 2013.  In total 30 seedlings and 4 rosettes were 

                                                 
1
 The number of monitoring visits carried out at Cool Plain, Round Mountain and orange hawkweed plot ‘A’ at 

Ogilvies Airstrip were reduced from the previous season as no plants were recorded in the first few monitoring 
visits. 
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recorded (Note: only 2 rosettes were originally marked, both emerged in November, these increased 
vegetatively to 4 rosettes before they were treated).  Orange hawkweed seedlings started emerging in 
October and continued to emerge until February 2013 (Graph 5).  There were a total of 34 plants 
recorded, 4 rosettes (12%) and 30 seedlings (88%).  No new plants were recorded for the months of 
March, April or May 2013.  In the 2011/12 season a total of 87 orange hawkweed plants were observed, 
this compares to 34 this season, indicating a 61% reduction in plants between monitoring years.  The 
number of seedlings in 2011/12 season were 62, with 30 being recorded this season, indicating a 51% 
reduction between monitoring seasons. 
 
Graph 5: Results of monitoring at Fifteen Mile Ridge. 
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Two smaller plots were established on the southern end of the Fifteen Mile ridge monitoring plot.  One 
1m x 1m, the other 2m x 2m, these were established in areas that were heavily infested with orange 
hawkweed and treated with Grazon Extra™.  No orange hawkweed plants emerged in the 1m x 1m plot 
throughout the season, the same as the previous season.  A total of 7 plants emerged in the 2m x 2m 
plot (6 rosettes and 1 seedling), the previous season 9 plants emerged.  There was a relatively small 
reduction in the number of emerged plants between seasons in this sub-plot (22%). 
 

7.2  Spray trail 
A herbicide spray trial was established within the core infestation area of Orange Hawkweed at Ogilvies 
Airstrip in December 2010.  This was set up to investigate the difference between the most commonly 
used herbicide ‘Grazon Extra’ and an alternative ‘Roundup Biactive’, in a persistent Orange Hawkweed 
infestation (see Caldwell, J. and Wright, G. 2011 & 2012).  2012/13 was the third season the trial was 
treated with the same herbicides ‘Roundup Biactive’ (active constituent Glyphosate) and ‘Grazon Extra’ 
(active constituent Triclopyr, Picloram and Aminopyralid).  These were applied to the four 2m² internal 
plots established within each of the four strips and to rosettes that emerged in the area surrounding the 
plots.  Both herbicides had a wetting agent (‘Pulse Penetrant’) added and only the target species was 
treated. 
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Surveys were completed every 4 weeks from the trial season start (19th October 2012) until the 9th May 
2013.  In each plot and in the area surrounding the plots, data on presence/absence, the number of 
plants and reproductive/vegetative stage were recorded and plants were individually marked.  Spraying 
was conducted on the 17th January and 11th April 2013. 
 
Figure 1: Lay out of the Ogilvies Airstrip Spray Trial site (not to scale).  

 
 
Herbicide trials and chemical applications were conducted as in previous years (Caldwell and Wright, 
2012). 
 

7.3  Spray trial results 
There was no significant difference between the orange hawkweed plots treated with the two different 
herbicides in 2012/13.  Plots treated with ‘Grazon-Extra’ mix and ‘Roundup Biactive’ both had a good kill 
rates after the first application of chemical in January 2013, but the ‘Roundup’ treated plots did have 1 
other rosette emerge in the 2012/13 season whereas ‘Grazon-Extra’ treated plots had no other plants 
emerge (Graph 6).  Between years there was a reduction in the number of rosettes emerging within the 
plots treated with both chemicals. ‘Roundup Biactive’ treated plots reduced from a total 73 rosettes 
(within all 8 plots) in 2010/2011 to 10 rosettes in 2011/12 (86 % reduction) to 6 rosettes in 2012/13 (a 
further 40% reduction).  Where ‘Grazon-Extra’ had a total of 48 rosettes recorded (within all 8 plots) in 
2010/2011 to 11 rosettes in 2011/12 (77 % reduction) to 1 rosette in 2012/13 (a further 91% reduction)  
(Graph 7).  Since the plots were established the number of plants emerging in the ‘Roundup Biactive’ 
treated plots has been reduced by 92%, in the ‘Grazon-Extra’ plots by 98%.  
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Graph 6: Results of spray trial plots 2012/13 
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Graph 7: Comparison of 2010/11 to 2012/13 spray trial monitoring. 
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In the areas outside the internal plots there was also a good kill rate after the first application of 
chemical but also a delay in the chemical kill time with both chemicals.  The aerial growth had died, but 
the stolons were still alive for some time after chemical application.  New rosettes emerged in both 
treatments throughout the trial period both pre and post treatment (Graphs 8 and 9). There was a 65% 
reduction in the number of plants that emerged between seasons (2011/12 to 2012/13) in the Grazon 
treated areas and a 69% reduction in the roundup treated areas. 
 
Graph 8: Spray trial in ‘Outside Area’ B and C “Roundup Biactive”. 
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Graph 9: Spray trial in ‘Outside Area’ A and D “Grazon Extra”.  
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Within the trial area, regardless of treatment type, the majority orange hawkweed rosettes emerged at 
the start of the season (October/November/December) (80%), with emergence of the remainder of 
rosettes occurring in the later part of the season 20% (January/February/March/April). 
 
None of the rosettes found during the trial period were seedlings. 
 
As recorded in the previous season, it was incidentally observed that ‘Roundup Biactive’ had significantly 
more associated kill of non-target species than ‘Grazon-extra’. 
 

7.4  Tordon trials 
Field observations and monitoring data on plant persistence have revealed that the plants ability to re-
sprout from existing rootstock is one of the main challenges to eradication, with plants observed re-
sprouting after a significant dormant period (Caldwell & Wright, 2012).  None of the chemicals used to 
date have eradicated a large population with a single treatment.  In addition, past measurements of 
stolon lengths and observations from monitoring plots, suggest that daughter plants, that miss foliar 
spray treatments or are hidden in tussocks and do no take up herbicide, are allowing infestations to 
extend beyond the site of original infestation. Therefore, a chemical trial to investigate the use of an 
alternative herbicide Tordon* 75-D (applied at a rate of 40 g/m2) was established in December 2012 / 
January 2013.  This was set up to investigate the difference between the most commonly used herbicide 
‘Grazon Extra’ (a foliar spray) and an alternative ‘Tordon’ (granules that are spread on the soil surface 
dissolve with water and are  absorbed through plant roots) at persistent Orange Hawkweed sites.  In 
total 24 plots 2m² were set up at Ogilvies Airstrip (9 plots), Round Mountain (6 plots) and Fifteen Mile 
Ridge (9 plots).  Three broad vegetation types were treated that contained orange hawkweed plants 
(Table 8).  These were grassland/shrubland (12 plots), grassland (6 plots) and regenerating snowgum 
woodland (6 plots).   
 
Within each 2x2m plot, prior to treatment, full floristics were recorded and each species assigned to a 
cover class [Cover Value's - <5 (1), 5-25 (2), 25-50 (3), 50-75 (4), 75-100 (5)].  The number of orange 
hawkweed plants and reproductive/vegetative stage were also recorded.  After treatment full floristics 
with cover were again recorded, but an impact rating was given to each species to record herbicide 
impact.  The impact rankings were dead/sick/ unaffected and a percentage was allocated to each type, if 
observed.  The other data recorded was the distance of any affected species outside the 2 x 2 metre 
plot.  Two measurements were taken, distance from the centre of the plot (marked with a steel pin) and 
distance from the plot edge for each species impacted.  This was done to record the impact of either 
chemical on vegetation adjacent to the treated area. 
 
Herbicide trial results (TordonTM) 
The Tordon* 75-D trial indicates that both chemicals used in this trial (Tordon* 75-D and Grazon* Extra) 
are effective at removing all treated orange hawkweed plants.  No orange hawkweed plants persisted 
after the initial application of either chemical.  In general the majority of species impacted by both 
chemicals were the dicots (mainly forbs) with the monocots showing little or no sign of impact.  The data 
shows that Tordon has had little impact on a number of shrubs Grevillea australis, Bossiaea foliosa, 
Kunzea muelleri and Cassinia monitocola, which were impacted by Grazon.  There were a number of 
other species not affected by Grazon including Juncus antarticus, Adjuga australis and Hydrocotyle 
algida which were impacted by Tordon.   
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Care needs to be taken in interpreting the data collected to date. Survey next season is critical to 
quantify the effectiveness of each chemical in controlling orange hawkweed and quantifying any long 
term impacts to native species. 

8.  Discussion 
Orange hawkweed poses a serious environmental threat to the biodiversity of the Australian Alps. The 
species was found in Kosciuszko National Park in December 2003 has been the subject of a herbicide 
control program since January 2004 and a surveillance program since December 2009.  The most recent 
Orange Hawkweed Control Program commenced late November 2012 and continued to the end of May 
2013. 
 
Weather conditions over the last 12 months were relatively dry in comparison to the previous two 
season (2010/11 and 2011/12).  There were a number of severe weather events such as snow falls and 
catastrophic fire weather days, which included Toolong Range Fire. This fire occurred within the Orange 
Hawkweed area of extent and interrupted survey and control works.  
 
The implementation of formal programs over the last four seasons has greatly improved our 
understanding of orange hawkweed distribution across the Park through the introduction of systematic 
surveys and the increase in survey efforts with the assistance of volunteers. The increase in treatment 
visits over the years, improved chemical application and development of data recording methods for 
orange hawkweed sites, has assisted with both the current control and future eradication success.  
Monitoring and research investigations into the ecology of orange hawkweed and the effectiveness of 
control methods have added to our understanding of plant biology and provided valuable information to 
significantly improve the likelihood of effectively eradicating this species. 
 

8.1  Survey and volunteer program 
At the end of the 2012/13 survey season there were 375 sites with orange hawkweed recorded within 
Kosciuszko National Park.  The orange hawkweed extent stands at 8165 ha.  This extent has not changed 
since 2010/11.  The number of known sites increased between 2011/12 and 2012/13 by 20%.  The area 
of orange hawkweed occupancy increased from 8.12 ha at end of 2011/12 to 8.15 ha (<1%) at the end of 
this season.  
 
A total of 57 volunteers were involved in the “Hunting Hawkweed” surveys and provided the equivalent 
of 22 hours of on ground searching per volunteer (a total of 1252 hours).  Volunteers discovered 53 
(71%) of the 75 new sites discovered within the known extent.  Intensive line surveying was the most 
effective method for locating infestations, where volunteers covered 232 ha surveying for plants.  It is 
estimated one site was located for every 22 hours of survey time.  All other sites (29%) were discovered 
by NPWS staff and the weed spray contractor during routine work throughout the season. Most finds 
were clustered around infestations within the known extent.   
 
Doubtful Gap is still the most eastern population and within 6 km of the Park boundary. It is crucial to 
continue to survey for the presence/absence of orange hawkweed in this area to ensure potential 
outlying populations are found, contained and controlled. 
 
The support from volunteers and service staff was instrumental in determining the presence/absence of 
orange hawkweed.  Without surveys orange hawkweed would only be controlled within the known area 
of infestation, which means the opportunity to eradicate the species from the Alps would be 
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significantly diminished.  According to the GPS track logs, volunteers covered 3% of the extent during 
the season, including areas previously surveyed (approximately 20 ha).  These survey areas were 
predicted to have a high probability of infestation and were within wind dispersal trends for orange 
hawkweed.  This season surveys were more concentrated and slower paced as was the previous season.   
This is the first season to experience a lower number of sites found than the previous season. 

8.2  Herbicide treatments 
Initial herbicide treatments of orange hawkweed were purposefully delayed during 2012/13 as in the 
previous season. Treatments commenced in the first week of December with the last applications being 
undertaken on the 2nd May 2013.  The delay in treatment was to provide more time for plants to 
increase above ground biomass and to select active sites for Tordon™ herbicide trials.  Along with the 
delay in treatments, the application of a 1 m radial spray area around infestations was repeated 
consistently during this season. 
 
The requested fortnightly treatment visits to localities to treat sites was not achieved by the weed 
contractor this season.  The treatment maintenance visits were closer to a four weekly rotation at most 
localities.  However, herbicide applications completed this season has significantly reduced the chances 
for orange hawkweed to develop seed and disperse within and beyond the current extent.  During 
surveying and maintenance/treatment visits, budding, flowering and seeding heads were removed 
(where practicable) from the plants for destruction.  This limits the species ability to continue 
developing after herbicide treatment and disperse seed within and extending from known infestations.   
 
Improvements in site documentation, the continued use of treatment recording booklets, continued 
monitoring and more intensive survey methods has improved our management of orange hawkweed 
within the Park.  The information gathered from the field is imperative in analysing the effectiveness of 
current control methods.  Individual site treatment data have only been recorded since 2010/11.  The 
records provide data of plant cover and persistence at individual sites.  It also serves as a means of 
monitoring treatment success in the field.  During the 2012/13 season, 160 sites did not require 
chemical herbicide application, in 2011/12 there were 56 sites that did not require chemical herbicide 
application and in 2010/11 48 sites required no treatments.  Of those 300 sites, 25 sites (9%) required 
no treatments for three consecutive years.   
 
Treatment records for the 2012/13 season indicate orange hawkweed infestations are active at 38% of 
all known sites in Kosciusko National Park.  This is based on all recorded sites from 2003 to June 2013 
(375 sites). This observation is most likely explained by the ability of orange hawkweed to develop and 
re-sprout from an extensive root system (Callihan et al. 1997). Seedling establishment has been 
observed, but this is not the main method of plant persistence within the park.  Reportedly, orange 
hawkweed seed can be viable for up to 5 years (Bear 2009). This supports the need for repeated orange 
hawkweed treatments for the long term control and eradication within the park.  The duration of site 
monitoring will have to consider seed longevity and plant dormancy to ensure infestations are 
monitored for a number of years. 
 
During treatments, emerging plants at existing sites were measured to record the distance of plants 
from the original site markers (peg).  Where records were taken, the majority (57%) of persistent sites, 
those being treated for more than 2 years, recorded plants >5 metres from the peg.  This may be due to 
the original treatments targeting plants (no applied buffer) and seed dispersal.  However, past 
measurements of stolon lengths and observations from monitoring plots, suggest that daughter plants, 
that miss treatments or are hidden in tussocks and do no take up herbicide, are allowing infestations to 
extend beyond the site of original infestation. 
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Continued research and monitoring of the types of herbicides and off target impacts will be required to 
assess the efficacy of chemical treatments such as Tordon granules.  The advantages of using such 
chemicals in remote terrain allows ease of application, requires not water for treatments and is easy to 
carry during surveys and can be applied immediately new infestations are discovered.  The long term 
affects and impacts need to be fully understood, in a range of environments in order to continue the use 
or develop the methodology of application to improve the probability of eradication. 

8.3  Monitoring program 
Monthly survey of all plots monitored in 2012/13 showed, as in previous years, the majority of plants 
present emerging at the start of the season. The data indicates 80% of plants emerge by late December 
with the remaining 20% continuing to emerge January, February, March and April. Also, after the initial 
application of herbicide, plants continue to emerge for the rest of the season, but in much lower 
numbers. This same trend in emergence pattern was recorded in both the 2010/11 and 2011/12 
seasons.  It is interesting to note that in all plots (with the exception of Fifteen Mile Ridge) all the plants 
that emerged (100 %) were re-sprouts from underground parts, no seedlings have been observed in the 
monitoring plots that have been treated for a number of years. 
 
In the Fifteen Mile Ridge monitoring plot the majority of recorded plants were seedlings (94%).  These 
were recorded establishing in the October, November, December, January and February monitoring 
periods, although the majority (84%) established in November and December.  Only two plants were 
recorded throughout the whole season that emerged from underground parts and these were both first 
observed in November 2012.  This observation indicates that seedlings can continue to emerge from 
seed stored in the soil for a minimum of two seasons after initial treatment in a heavily infested orange 
hawkweed site, although in lower numbers.  In 2011/12 season 61 seedlings were recorded as 
compared to 30 in 2012/13 season (a 50% reduction).  Future monitoring on any further seedling 
emergence in this plot in the will provide further information on this observation. 
 
The results of the herbicide trial at Ogilvies Airstrip in KNP were inconclusive as to which herbicide 
(‘Grazon-Extra’ or ‘Roundup biactive’) was most effective at controlling orange hawkweed. However, 
both chemicals have provided a significant reduction in plant numbers since the trial was established.  
After three years treatment ‘Roundup Biactive’ plots having reduced Orange hawkweed plants by 92% 
and ‘Grazon-Extra’ by 98%.  This does indicate that the current control method (‘Grazon-Extra’) is 
effective in reducing plant numbers, which is consistent with other studies (Seefeldt & Conn, 2011).   
 
Monitoring of plots established in Orange Hawkweed infestation recorded a variable reduction in plant 
numbers between seasons.  Indeed in two monitoring plots no plants were found this season.  What the 
driver is behind this variability is unclear, it could be that some sites have more underground orange 
hawkweed stolons or rootstock that can re-sprout, it may be site conditions are affecting chemical 
efficacy.  Whatever the reason, as stated above, re-sprouting of underground material in persistent 
orange hawkweed infestations and seedling establishment in newly treated sites need to be addressed 
in the orange hawkweed eradication program. 
 
After previous observations on continued plant persistence in areas treated for a number of years, a trial 
into an alternative chemical was established (December 2012 and January 2013) in Kosciuszko National 
Park.  The use of the chemical ‘Tordon’, which relies on uptake of chemical through roots rather than via 
the aerial parts of the plant, had been used in Victoria since the 2010/11 season with very good results 
(Iris Curran pers.comm, August, 2013) and was considered a possible alternative for orange hawkweed 
control in NSW.  There is one season’s data available on this trial in NSW.  All orange hawkweed plants 
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were killed by both chemicals used in the trial (Grazon and Tordon) however next seasons results are 
needed to get an indication of long-term control and off-target impacts from these chemicals. 

8.4  Conclusions 
The findings in this report provide support for the continuation of Orange Hawkweed Control Program. 
The implementation of this program over the last four years has significantly improved our knowledge of 
the species extent, biological processes and provided improved treatment methods. This is a long term 
program that requires vigilance and ongoing support to remove orange hawkweed from the park. To 
improve success there needs to be a concerted effort to find all populations and infestations in order to 
contain, control and eventually eradicate the species within the shortest possible time frame. This 
requires adequate planning, resources, equipment, funding and support. There also needs to be an 
increased awareness of this species within the community to ensure that potential off park populations 
are identified and controlled if they exist.   
 
The ability to successfully eradicate orange hawkweed at established sites is affected by a number of 
factors such as; ineffective translocation of herbicide throughout the plant, both the stolons and root 
structure; seedling emergence; seed longevity; and the ability to locate/plants in dense vegetation, 
rough terrain and particularly when not in flower. The treatment objective for orange hawkweed during 
2013/14 season will be the consistent application of herbicide at existing and new sites, including 
maintaining the 1m radius of treatment from plant/s at sites.  The Tordon herbicide trials will be 
maintained and expanded across the orange hawkweed distribution to determine the potential use of 
this alternative herbicide and treatment method to successfully control and eradicate orange 
hawkweed. 
 
Areas prioritised for survey in 2013/14 include habitat in and adjacent to existing infestations and areas 
previously not surveyed. These areas will be selected using current site data, geographical spatial 
analysis and wind dispersal modelling to select and prioritise potential infestation areas. There will also 
be a requirement to survey and monitor the disturbed areas as a result of the containment lines 
constructed during the Toolong Fire. 
 
Surveys will be conducted by volunteers, contracted surveyors and NPWS Field Staff teams. Current 
survey techniques have been successful in finding orange hawkweed infestations to date, however 
investigations into improving detection should be conducted where funding permits. This may include 
the trial and use of detection dogs, remote sensing techniques and surveillance drones.  
 
During the 2013/14 season, additional field staff and administrative support staff will be required to 
assist the Hawkweed Control Officer. As the number of sites have increased and more monitoring and 
maintenance treatments will be required, changes in the current program model will need to be 
developed and implemented over the next 12 months.  This will include the employment of at least four 
NPWS Field Officers for a 4 month period to conduct surveys and some control works.   
 
The success of the 2012/13 “Hunting Hawkweed” program is illustrated in the response from individuals 
who filled out program evaluation forms or the online Survey Monkey link at the end of each survey 
period. Ninety nine percent of volunteers indicated an extremely positive response to the program and 
79% provided input for the 2013/14 season.  This included suggestions of concentrating volunteer work 
parties at sensitive sites such as Fifteen Mile Ridge (FMR16) to improve control and eradication. 
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9.  Budget 
Since the discovery of Orange Hawkweed in Kosciuszko National Park, the NPWS has spent 
approximately $750,000 on controlling this Class 1 Noxious Weed.  This estimate does not include all 
expenditure or all in-kind support from local and regional OEH staff nor the support from regional weeds 
groups, other agencies and key interest groups. 
 
A history of Orange Hawkweed expenditure is available in previous reports (Caldwell, J. and Wright, G. 
2011 and 2012) and in the table. 

 
The funding for Orange Hawkweed Control 2012/2013 was $265,000.  Funding came from “Find It and 
Fix It” ($45,000), Alps Catchment Management funding ($70,000), Assets Roads and Rehabilitation Unit 
($70,000), NPWS Snowy Liaison ($15,000) and Regional Centenary funds ($65,000).  The overall cost of 
herbicide treatment and control was $47,000. Additional in-kind support was provided by OEH (staff) 
and other organisations (estimated to be >$60,000).  Due to late notification of some funding, staff 
freezes and fire incidents across NSW some funding has been committed to the 2013/14 Orange 
Hawkweed Control Program. 
 

Table 1: Expenditure for the 2012/13 season (including in-kind costs). 

Field Area Notes Costs 

Project 
Management 

Employment 
Project Officer (1) FTE (inc, in-kind) 
Field Officer (2) support Ops 
Administration Assistant 

$130,000 

Operations 

Control Program 
Weed Control/Treatment Program  $50,000 

Pig Control work in OHW Areas $15,000 

Volunteer Program Accommodation, food and training $20,000 

Surveys Contract surveyors $24,000 

Vehicles 3 X 4WD $20,000 

Research Research and monitoring $10,000 

Access Improve vehicle access to key sites $10,000 

Remote Surveys Jet A1 Fuel & Heli work $5,000 

Other GPS, survey Equip, Radios, PLB  etc. $5,000 

Total Budget   $289,000 

 

At the time of writing this report, the Department of Primary Industries NSW, had provided financial 
assistance for the “Increased Detection and Management and Awareness of Orange Hawkweed”.  This 
funding ($143,700) is a part of the Weed Action Program, which will provide $312,600 from 2013 to 
2015.  The DPI has committed $143,700 to the Orange Hawkweed Control Program for the 2013/14 
season.  This funding, in conjunction with Alps Caring for Catchment, ARRU and Centenary funding will 
greatly improve the surveillance and management capacity of the program and improve the chances of 
eradication.   
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Table 2: Proposed Budget for 2013/14 Orange Hawkweed Season (excludes on-costs and in-kind costs). 

Field Area Notes Budget 

Project 
Management 

Employment 

Project Officer (1) FTE and  
Field Officer (4) for surveys and 
treatments (18 weeks) and 
Administration Assistant (20 days) 

$170,000 

Operations 

Control Program 

Weed Control/Treatment Program  $25,000 

Pig Control work in OHW Areas $2,500 

Chemical herbicide and equipment $2,500 

Volunteer Program Accommodation, food and training $20,000 

Surveys Contract surveyors $24,000 

Vehicles 3 X 4WD $30,000 

Research/monitoring Trials, REFs, EEC protection $10,000 

Access Improve vehicle access to key sites $5,000 

Remote Surveys Jet A1 Fuel & Helicopter hours $16,000 

Other Equip, sealable bags, batteries, etc $2,000 

Awareness Promote awareness Field days and community notification $2,000 

Total Budget   $310,000 

 

Southern Ranges Region has supported this program with in-kind resources, such as staff time and 
advice, in previous seasons.  An additional in-kind support of >$100,000 could be expected during the 
2013/14 season. 
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10.  Recommendations 
The above results/observations from the 2012/13 season provide increased direction and focus towards 
meeting the objectives of controlling and eradicating Orange Hawkweed from Kosciuszko National Park.  
Based on the above, the authors make the following recommendations but note that implementation 
will be dependent on budgetary and time constraints and available resources. 

11.1 General program recommendations 

 Continue seeking funding sources and community support for the eradication program. 
 Continued employment of Project Officer to coordinate and manage the Orange Hawkweed 

Control Program. 
 Employment of additional support staff and teams for surveys and treatments 
 Continue the use of contracted survey teams to compliment volunteer and NPWS staff surveys. 
 Increase awareness of Class 1 Noxious Weed  
 Develop maps for priority areas for reporting and monitoring. 
 Maintain GIS records and spatial information for further analysis and reporting purposes, 

including the use of the Pest and Weed Information System (Asset Maintenance System). 
 Prepare an REF for the control and stabilisation of the Fifteen Mile Ridge bog sites (FMR16) 
 Investigate additional and effective ways of surveying (eg. use of dogs, drones etc). 

11.2 “Hunting Hawkweed” program recommendations 

 Continue with the current volunteer program. 
 Develop strategies for the control of orange hawkweed in sensitive communities (EEC) using 

volunteers. 
 Maintain and develop relationships with key interest and support groups. 
 Update and maintain the Volunteer Program Management System (VPMS) 

11.3 Control and treatment program recommendations 

 ‘Grazon-Extra’ (with wetting agent) will be used as the main method of orange hawkweed 
control, except in situations where the application of this chemical is restricted (eg: near 
waterways).   

 ‘Round Up Biactive’ (no wetting agent) will be used as the method of control orange hawkweed 
in sensitive areas such as EEC.   

 All herbicide applications will include the use of environmental dyes for tracking treatments. 
 Tordon granules will not be used in EEC or within 10 m of waterways. 
 Weed contractor to focus on maintenance treatments at selected locations. 
 Improve site treatment recording and treatment application. 
 Maintain training, treatment recording and improve contract management. 
 Conduct field inspections to ensure applications are consistent and to identify any issues. 
 Contribute to pest management programs within and feeding into the orange hawkweed extent. 
 Develop maps to locate all sites at all localities for use by weed control personal.  
 Obtain Off-label permits for the use of Tordon Granules and consider other Off-label permits for 

applicable trials and treatments of orange hawkweed within the Kosciuszko National Park. 

11.4 Monitoring and research program recommendations 

 Discontinue monitoring plots at Cool Plain, Round Mountain, Ogilvies “A”, however will be 
checked as per normal treatment maintenance program. 

 Develop a burn plan for the trial burn treatment of Ogilvies “B” and implement in November 
2013. 



Orange Hawkweed Control Program Report 2012-2013  

 29 9/09/2013 

 Ogilvies Spray trial area to be treated with Tordon granules in December 2013 and monitored 
until at least the end of 2014/15 season.  

 Continue monitoring and research at Fifteen Mile Ridge and maintain the Tordon/Grazon trials. 
 A 3D Sonic Anemometer was installed at Fifteen Mile Ridge to collect data for the development 

of a wind plume dispersal model. The modelling process will need to be finalised in order to be 
useful indicating areas of orange hawkweed presence and probability.    

 
Image 3:  Orange hawkweed site found in regenerating alpine ash forest east of Ogilvies Airstrip (Jo 
Caldwell, December 2012) . 
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12.  Appendix:  
 

Table 3:  The contribution of Volunteers from 2010/11 to 2012/13   

Survey 
Season 

Program 
Weeks 

Number of 
Volunteers 

Number of 
hours 

Number of 
new sites 
found 

Average 
hours per 
volunteer 

Sites found per 
survey hour 

Estimated Km/ha 
Searched 

2010/11 8 17 300 17 17.7 1 site/17.7 hr 290 ha 

2011/12 9 62 1300 87 21.0 1 site/14.9 hr 248 ha 

2012/13 8 57 1252 53 22.0 1 site/23.6 hr 232ha 

Note: The details above provide an indication of the number of new sites found by volunteers and the 
actual time spend on the ground looking for Orange Hawkweed.  All other sites were discovered by 
contractors and staff during the seasons. 
 

Table 4: Orange Hawkweed in KNP by the end of the 2012/13 survey season. 

Location 

Season 
location was 
first 
discovered 

Total No. of 
new sites 
found 2012/13 

 Total Number 
of sites at  each 
location 

Area of occupancy of 
new Sites found 
2012/13 in m² 

Estimated total 
area of occupancy 
of OHW in m²

 

Cool Plain 2008/2009 2 36 1.7 m² 1608.4 m² 

Doubtful Gap 2010/2011 3 19 4.8 m² 41.0 m² 

Farm Ridge 2010/2011 5 63 7.9 m² 4618.1 m² 

Fifteen Mile Ridge 2010/2011 16 90 55.8 m² 13504.1 m² 

Ogilvies Airstrip 2005/2006 43 111 220.7 m² 22839.5 m² 

Ogilvies Quarry 2004/2005 2 20 10.4 m² 183.3 m² 

Round Mountain 2003/2004 4 36 7.7 m² 38671.5 m² 

Totals  75 375 309.0 m² 8.15 hectares 

Note: The “Area of occupancy of new sites found” and the “estimated total area of occupancy of orange 
hawkweed” represents the size of infestations based on the original site data, recorded on site forms, at 
the time of discovery.  On-going treatments at the current locations have reduced the occupancy of 
Orange Hawkweed substantially (Table XX). 

Table 5: Number of visits and treatments 2012/13. 

Location Priority 
Visitation Rate 
Request 

Number of visits 
for treatments planned 
(excluding Observations) 

Number of visits 
of treatments achieved 
(excluding Observations) 

Cool Plain Moderate Fortnightly 6 4 

Doubtful Gap Very High Fortnightly 6 5 

Farm Ridge Very High Fortnightly 6 4 

Fifteen Mile Ridge High Fortnightly 6 4 

Ogilvies Airstrip High Fortnightly 6 7 

Ogilvies Quarry Moderate Every 3 weeks 4 3 

Round Mountain Moderate Fortnightly 6 4 

Totals   40 31 
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Table 6: The number of locations2, sites3, area of occupancy4, treatment5 and site visits since Orange 
Hawkweed was first discovered in KNP.   

Season 
Number 

of 
Locations 

Number of 
sites found 
per season 

Area (ha) 
of OHW 

found per 
season 

Location 
visits 
per 

season 

Site 
visits 

Litres 
used 

Chemical Used 

Weed 
Control 

Contract 
per season 

2003/04 1 5 0.09 2 2 38 Grazon DS <$2000 

2004/05 2 1 0.006 5 10 140 Grazon DS <$5000 

2005/06 3 4 2.17 8 24 870 Grazon DS <$5000 

2006/07 3 0 0.00 9 27 200 Grazon DS <$7500 

2007/08 3 10 3.76 19 57 350 Grazon DS <$10,000 

2008/09 4 5 0.0007 27 108 96 Grazon Extra $14,850.00 

2009/10 4 47 0.045 71 284 249 Grazon Extra $36,650.00 

2010/11 7 63 1.36 73 1155 1020 Grazon Extra $39,051.00 

2011/12 7 165 0.69 *66 *1750 #2200 

Grazon 
Extra/Brush Off 
Mix (Round Up 
Biactive in EEC) 

$49,852.00 

2012/13 7 75 0.03 *31 *1453 1398 
Grazon Extra 
(Round Up 

Biactive in EEC) 
$47,572.00 

Totals 7 375 8.15 279 4870 6561 N/A $169,903.00 

Note: All costs exclude GST.  Costs prior to 2011/12, include costs some surveying by the weed 
contractor. During part of 2011/12 and all of 2012/13 seasons, a 1 metre buffer of herbicide was applied 
to all infestations, except those identified in EEC.  # Missing data and poor treatment recording and or 
inconsistent chemical treatment records were a part of this data set.  Spray trial plot data is not included 
in this data set.  Data available on file TRIM 11/6387 and on the OEH Region Share Drive.   
 
 
 
 
 
 
 
 
 

 

                                                 
2 Locations are the geographic/topographic names given to infestations of Orange Hawkweed in KNP.  
3 Sites are the marked/pegged points of plants or populations of Orange Hawkweed.   
4 The area of occupancy is the measured cover of an infestation at a site and based on records taken when first found. 
5 Location visits refer to the number of times a location was visited and chemical treatment was applied if required. 
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Table 7:  Treatment analysis and comparison between 2010/11, 2011/12 and 2012/13 seasons.   
This table indicates the site numbers that required no treatments in 2010/11, 2011/12 and 2012/13 
seasons. 

Location 
Site Numbers requiring 
NO treatment 2010/11 

Site Numbers requiring 
NO treatment 2011/12 

Site Numbers requiring 
NO treatment 2012/13 

Cool Plain 
1, 2, 3, 4, 6, 7, 8, 9, 11, 12, 

13, 14, 15, 16 and 17. 
3, 4, 6, 7, 8, 9, 10, 11, 12, 13, 

14, 16 and 17. 

2, 3, 4, 5, 7, 8, 9, 10, 11, 12, 13, 14, 15, 
16, 17, 18, 19, 20, 21, 26, 27, 28, 29, 

30, 33 and 34. 

Doubtful Gap First treatment 
All sites required at least 1 

treatment 
3, 4, 6, 7, 8, 9, 11, 12, and 15. 

Farm Ridge First treatment 
All sites required at least 1 

treatment 
6, 8, 10, 13, 14, 15, 16, 17, 18, 20, 21, 

26, 30, 33, 35, 36, 51, 53 and 56 

Fifteen Mile Ridge First treatment 
5, 7, 8, 12, 20, 22, 24, 28, 29 

and 40 

1, *5, *6, 7, 8, 9, 10, 17, *22, 25, *26, 
33, *38, 39, 40, 41, 43, 45, 46, 53, 54, 
55, 56, 57, 58, 61, 62, *63, 64, 66, 67, 

*68, *69, *70 and 73 

Ogilvies Airstrip 
3, 7, 11,12, 18, 21, 26, 27, 

29, 30, 34, 38, 39, 40, 41, 42, 
43 and 44 

8, 12, 14, 18, 20, 26, 27, 31, 
34, 36, 37, 39, 40, 41, 42, 43 

and 45 

7, 8, 9, 10, 11, 12, 14, 18, 19, 20, 21, 
26, 27, 30, 31, 33, 34, 35, *36, 37, 38, 

39, *40, *42, 45, 46, 50, 51, 52, 53, 54, 
55, 56, 57, 58, 59, 60, 62, 63, 64, 65, 

66, 67 and 68. 

Ogilvies Quarry 3 4, 5, 9, 10, 12 
4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 

17 and 18. 

Round Mountain 
Trail 

2, 3, 4, 5, 6, 8, 9, 10, 11, 14, 
15, 16, 17 and 20 

2, 4, 8, 9, 10, 13, 14, 15, 16, 
17 and 19 

2, 3, 4, 6, 9, 10, 11, 13, 14, 15, 19, 20, 
*21, 22, 23, 24, 25, 28, 30, 31 and 32 
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Table 8:  Tordon Trial sites, vegetation communities, treatments and locations. 

Plot no. Area Broad vegetation type Herbicide Easting Northing 

TT-01 Ogilvies Airstrip Grass/shrub Tordon 619230 6009930 

TT-02 Ogilvies Airstrip Grass/shrub Tordon 619226 6009941 

TT-03 Ogilvies Airstrip Snowgum regeneration Tordon 619226 6009954 

TT-04 Ogilvies Airstrip Grass/shrub Grazon 619143 6010046 

TT-05 Ogilvies Airstrip Grass/shrub Grazon 619128 6010072 

TT-06 Ogilvies Airstrip Grass/shrub Grazon 619160 6010015 

TT-07 Ogilvies Airstrip Grassland Tordon 619160 6010321 

TT-08 Ogilvies Airstrip Grassland Grazon 619159 6010328 

TT-09 Ogilvies Airstrip Grassland Tordon 619159 6010336 

TT-10 Round Mountain Grass/shrub Tordon 623355 6008823 

TT-11 Round Mountain Grass/shrub Tordon 623364 6008828 

TT-12 Round Mountain Grass/shrub Grazon 623415 6008861 

TT-13 Round Mountain Grass/shrub Tordon 623271 6008838 

TT-14 Round Mountain Snowgum regeneration Tordon 623562 6008617 

TT-15 Round Mountain Snowgum regeneration Grazon 623557 6008625 

TT-16 Fifteen Mile Ridge Snowgum regeneration Grazon 625161 6012843 

TT-17 Fifteen Mile Ridge Snowgum regeneration Tordon 625121 6012964 

TT-18 Fifteen Mile Ridge Grassland/wet Grazon 625130 6012966 

TT-19 Fifteen Mile Ridge Grassland/wet Grazon 625134 6012956 

TT-20 Fifteen Mile Ridge Grassland/wet Tordon 625160 6012758 

TT-21 Fifteen Mile Ridge Grass/shrub Tordon 625297 6012817 

TT-22 Fifteen Mile Ridge Grass/shrub Grazon 625287 6012816 

TT-23 Fifteen Mile Ridge Grass/shrub Grazon 625486 6013004 

TT-24 Fifteen Mile Ridge Snowgum regeneration Grazon 625505 6012899 
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Map 6: Distribution of Orange Hawkweed across the Jagungal Wilderness Area and most of the survey 
track logs  for 2012/13 Season. 
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Map 7: Distribution of orange hawkweed at Cool Plain with survey track logs recorded for the 2012/13 
season. 
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Map 8: Distribution of orange hawkweed at Doubtful Gap with survey track logs recorded for the 
2012/13 season. 
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Map 9: Distribution of orange hawkweed at Farm Ridge and with survey track logs recorded for the 
2012/13 season. 
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Map 10: Distribution of orange hawkweed at Fifteen Mile Ridge with survey track logs recorded for the 
2012/13  season.  
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Map 11: Distribution of orange hawkweed at Ogilvies Airstrip and Quarry with survey track logs 
recorded for the 2012/13 season. 
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Map 12: Distribution of orange hawkweed at Round Mountain and survey track logs for the 2012/13  
season. 
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13.  Other resources and coverage:  
This report is supported by a range of documents and data sheets, including.   

 Volunteer Program Management System 

 Survey Monkey volunteer evaluation summary from February 2013 

 Office of Environment and Heritage Flickr Site  

 

 Office of Environment and Heritage orange hawkweed information 
http://www.environment.nsw.gov.au/pestsweeds/OrangeHawkweed.htm 

 Orange Hawkweed Reports 
http://www.environment.nsw.gov.au/protectedareas/OrangeHawkweedKosciuszko10_11.htm 

 NSW State Wide Orange Hawkweed Strategy 

http://www.dpi.nsw.gov.au/agriculture/pests-weeds/weeds/legislation/state/orange-
hawkweed-strategy 

 Office of Environment and Heritage volunteer information package 
http://www.environment.nsw.gov.au/NationalParks/parkVolunteering.aspx?id=N0018 

 Environmental alert list of weeds http://www.environment.gov.au/biodiversity/invasive/weeds/ 

 Data sheets N:\REGION_SHARE\PESTS_DISEASES_WEED_CONTROL\WEEDS\HAWKWEED 

 TRIM FILE FIL11/6387 
 

Image 4: Ecologically Endangered Community (Sphagnum bog) at Fifteen Mile Ridge (Craig Smith, May 
2013). 

 
 

http://www.environment.nsw.gov.au/pestsweeds/OrangeHawkweed.htm
http://www.environment.nsw.gov.au/protectedareas/OrangeHawkweedKosciuszko10_11.htm
http://www.dpi.nsw.gov.au/agriculture/pests-weeds/weeds/legislation/state/orange-hawkweed-strategy
http://www.dpi.nsw.gov.au/agriculture/pests-weeds/weeds/legislation/state/orange-hawkweed-strategy
http://www.environment.nsw.gov.au/NationalParks/parkVolunteering.aspx?id=N0018
http://www.environment.gov.au/biodiversity/invasive/weeds/
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