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2. Executive Summary 

Orange hawkweed (Heiracium aurantiacum), discovered in Kosciuszko National Park (KNP) in 
December 2003, is a perennial herb that displaces native vegetation and reduces the 
productivity of agricultural lands it invades. This weed, listed as a Class 1 Noxious Weed 
(NSW), is currently confined to NPWS land where it poses a significant threat to biodiversity. If it 
is not contained, this species has potential to establish in grazing land east and west of the Park 
boundary. The invasive nature of orange hawkweed is evident from its establishment history in 
other countries, such as New Zealand. Here hawkweeds have become widespread, replacing 
much of the native vegetation, threatening biodiversity and traditional pastoral practices (Espie 
& Boswell, 2002). It is extremely competitive and well adapted to a wide range of environments 
and is capable of creating a monoculture by vigorous stolon and rosette production during the 
growing season. This suppresses natives and other weeds. If orange hawkweed were to reach 
its full potential, the loss to agricultural productivity is estimated to be greater than $48 million 
per annum (Brinkley and Bomford, 2002). 

At the beginning of the 2013-14 season, there were seven (7) orange hawkweed locations 
containing 375 sites, occupying a total area of 8.15 hectares. By the end of the 2013-14season, 
there were eight (8) recorded orange hawkweed locations containing 447 sites (8.19 hectares). 
Almost all of the new sites were found within and adjacent to the existing populations of orange 
hawkweed (Map 1), except one location discovered on 15 January 2014 located north-west of 
Far Bald Mountain at Wuthering Heights. No additional plants or populations have been 
discovered within the vicinity of that location, despite additional surveys. This new location is 
thought to be an outlier and, although relatively small in size, is estimated to have been present 
for 2-4 years.  

Orange hawkweed has been treated and controlled in KNP for the last 11 years. Systematic 
surveys to locate new infestations of species have been carried out over the last five summer 
seasons. Monitoring the efficacy and efficiency of treatments and biological mechanisms in the 
field has been ongoing for the last four years as has raising awareness of the species and its 
potential threats. In the past, this had been achieved with minimal funding and resources, 
primarily relying on volunteers to assist in surveying for new infestations and the use of a weed 
contractor for herbicide applications. 

The 2013-14 Hunting Hawkweed volunteer program was conducted over four weeks, from 6 to 
31 January 2014. The program provided opportunities for volunteer involvement in surveillance, 
control and rehabilitation works in an endangered ecological community. Of the 37 volunteers 
involved this season, 27 had previously participated (at least twice) and 10 were new to the 
program. Each volunteer provided an average of 16 hours of surveillance and found seven 
(10%) of the 72 new infestations of orange hawkweed. Volunteers also participated in the 
treatment and control of orange hawkweed at a perched alpine bog (FMR16) at Fifteen Mile 
Ridge and assisted with broader treatments within the Orange Hawkweed Control Program. 
Volunteers were key in the control of orange hawkweed at FMR16, where they hand spot 
sprayed an estimated 15,000 plants over the four weeks of the program.  

This season, there was a decline in the number of sites found relative to the time spent 
surveying in comparison to previous seasons. That is, in the 2012-13 survey season 75 sites 
were found over the eight week program (Hunting Hawkweed program inclusive), where 72 
sites were found over the 18 weeks of the 2013-14program (Hunting Hawkweed program 
inclusive).  

Four Field Officers were employed for 18 weeks during this season. This was supported through 
funding provided by the NSW Department of Primary Industries Weed Action Program for the 
`Increased detection and management and awareness of Orange Hawkweed’ project ($312,000 
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over two years). The Field Officers conducted surveys adjacent to existing infestations and in 
previously unsurveyed areas and were responsible for finding 65% of this season’s new sites. 
Twenty two percent were found by other OEH staff. Field Officers were also responsible for 
treating orange hawkweed infestations in four of the eight locations (220 sites), and a weed 
contractor was responsible for treatments at the other 227 sites. Figures indicate that 50% of all 
sites found before 2013-14required treatment this season.  

To increase the awareness of orange hawkweed this season, two field days were held at 
Ogilvies Airstrip and presentations were conducted at key interest group meetings. The field 
days were attended by local councils, regional weeds groups, Snowy Hydro Pty Ltd and Office 
of Environment and Heritage staff. These field days are critical for educating the broader 
community. Many of the groups that attended have only recently become aware of the threats 
posed by orange hawkweed and support the continuation of the program, both the efforts to 
detect new infestations and to control current populations. Their support also extended to letters 
of support for funding applications and attendance at field days. 

Treating orange hawkweed has required repeated applications of herbicide at a number of sites 
over the last 11 years. This is due to plant persistence through seed reserves, the inability of 
herbicides to translocate through joined plant material (stolons) and the species ability to remain 
undetected in some environments (tussock grasslands). Off-label permits and herbicides trials 
in a range of vegetation and aquatic communities have been necessary to improve plant kill 
rates in a variety of conditions. Research into alternative herbicides and monitoring of control 
methods will improve control success, thus improving the chances of eradication. A measure of 
the program’s current success is in the reduction of the total area of infestations to less than 5% 
of their original size. 

The control program is research driven, which allows an adaptive management approach 
ensuring control has become more effective with each season. Monitoring the control 
treatments at infestations has only been recorded since 2010-11. Since then, 29 sites (7%) 
have required no treatment for three consecutive years, 19 of which have not required 
treatments for four years. This indicates that current control methods are capable of containing, 
suppressing and reducing the spread of orange hawkweed at known infestations. Continued 
surveillance, monitoring and adaptive management are critical in order to reduce the potential 
threats to biodiversity within the park and protect neighbouring lands from invasion. 

The funding for orange hawkweed control for 2013-2014 was $339,700. Funding came from 
Alps Catchment Management ($70,000), Department of Primary Industries (NSW DPI) Weed 
Action Program (WAP ($143,700)), Landforms and Rehabilitation Unit ($60,000), NPWS Utilities 
Unit ($20,000), Regional Centenary funds ($34,000) and the NPWS Volunteer Grant ($12,000). 
Additional in-kind support was provided by the Office of Environment and Heritage,  Southern 
Ranges Regional staff  and other organisations involved in the program (estimated to be 
>$70,000). 

A detailed history of the Orange Hawkweed Control Program can be found in the three previous 
reports, which will not be covered in this report, except for referencing purposes and for 
comparative analysis between seasons. This report documents the status of orange hawkweed 
within Kosciuszko National Park at the end of the 2013-14 Orange Hawkweed Control Program. 
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Map 1: Kosciuszko National Park, New South Wales. 
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Map 2: Current distribution of orange hawkweed in Kosciuszko National Park at the end of 2013-14season. 
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3. The Project 

3.1 Goal 
The eradication of orange hawkweed from Kosciuszko National Park. 

3.2 Project objectives 
 Survey areas adjacent to and extending from current known infestations of orange 

hawkweed. 
 Treat, control and reduce the spread of orange hawkweed at all sites.  
 Protect the integrity of the perched alpine bog at Fifteen Mile Ridge (FMR16). 
 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 eradication strategies. 
 Implement the directives in the NSW Orange Hawkweed Strategy 2011-17 
 Pursue and secure funding for the 2014-15 season and beyond. 

 

 
Image 1: Volunteers decontaminating boots prior to accessing the perched alpine bog site (FMR16) at Fifteen Mile Ridge 
during the Hunting Hawkweed program (Photographer: Jo Caldwell 2014). 
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4. Volunteer program – Hunting Hawkweed 

The Hunting Hawkweed Volunteer Information Package 2013-14 was delivered via the Office of 
Environment and Heritage website and distributed to key support groups, including the National 
Parks Association, Kosciuszko Huts Association and Charles Sturt University. Many of the 
participating volunteers are seasonal supporters of the program and account for 70% of 
participants and most (98%) find out about the program via word of mouth, friends and 
maintaining contact with the project coordinator. 

During the Hunting Hawkweed program, two days were lost to bad weather (in the same week), 
which included one severe fire day and one day to rain. During January, volunteers and staff 
initiated early morning starts for survey and treatments to avoid the hot conditions. 
Temperatures over 30 at altitudes between 1500 and 1760 MASL, where UV intensity was high 
to extreme were common during the program this season. In addition, a fire started on Fifteen 
Mile Ridge on 21 January 2014, where volunteers and staff were within 1.5 km of the ignition 
point. This prevented surveys and treatments at that location for at least two days while fire 
suppression activities were carried out. 

In previous years, volunteers focussed on the detection component of the program. However, 
this season the volunteers participated in treatment work, as well as surveying. This change to 
the program was developed during the 2012-13 season, where volunteers indicated their 
interest in treating plants and specifically indicated a preference to treat orange hawkweed at 
the perched alpine bog site (FMR16) on Fifteen Mile Ridge. This request was incorporated into 
the program with the objective of improving the limited success of previous contractor control 
work at FMR16. 

As in previous years, the Hunting Hawkweed volunteer program was based out of Khancoban. 
However, in the 2013-14 season the program only ran for four weeks, between 6 and 31 
January 2014. Inductions were held on Monday mornings in the NPWS office and volunteers 
were driven to Fifteen Mile Ridge (FMR16 – perched alpine bog site) to familiarise themselves 
with orange hawkweed in the field. This site was preferred as it provided large numbers of 
orange hawkweed plants in various developmental stages and demonstrated variations for 
familiarisation purposes. 

Volunteers completed surveys in a number of the known orange hawkweed locations and 
concurrently carried out control works. At least one day each week was dedicated to hand spot 
spraying sections of the Fifteen Mile Ridge (FMR16 – Image 2). Each section was 
approximately 10 m wide and 40 m long (1600 square meters in total area). Volunteers removed 
and bagged flowering stems and then hand spot sprayed orange hawkweed with Round Up 
Biactive (with a marker dye). It is estimated that volunteers hand treated in excess of 15,000 
plants at FMR16 during the course of the four week program. Volunteers also participated in the 
monitoring program (Image 3) by assisting with the detection of emerging plants at Ogilvies 
Airstrip and also assisted with detecting plants during treatment visits with NPWS Staff at 
Fifteen Mile Ridge and Farm Ridge. 

As in previous seasons, student volunteers used the hours of service to contribute to their 
course requirements and/or gain experience in environmental management. All students 
received a letter of service, which outlined hours of involvement and duties performed. Three 
students joined this season’s program and were given the opportunity to be involved in survey 
work, herbicide application treatments and trials, as well as data recording and monitoring. 

Of the 37 participants in the Hunting Hawkweed program, 24 volunteers (65%) provided 
feedback by either filling in the NPWS Volunteer Evaluation Forms or entering feedback online 
via Survey Monkey. As in previous years, the volunteer feedback was extremely positive and 
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provides encouraging support for the program. Volunteers gave a very positive satisfaction 
rating for the program and stated they would like it continued into the future. The overwhelming 
majority of volunteers who responded to the program evaluations (99%) were extremely 
supportive of the evolution and direction of the program and would be keen to participate in 
future years. 

Image 2: Volunteers hand spot spraying individual orange hawkweed plants in a strip line at FMR16 during the Hunting 
Hawkweed program (Photographer: Jo Caldwell 2014). 

 
Image 3: Volunteers looking for emerging plants within Ogilvies Spray Trial Plot before the application of Tordon during 
the Hunting Hawkweed program (Photographer: Geoff Renn, 2014). 
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5. Survey and detection 

The Orange Hawkweed Control Program started surveys on 8 November 2013 and continued 
through to 14 March 2014. Four Field Officers, recruited as a part of the NSW DPI WAP funding 
agreement, conducted line surveys in and adjacent to existing infestations and in other, often 
remote, areas predicted to contain orange hawkweed (Image 4). During the Hunting Hawkweed 
program Field Officers also worked alongside volunteers conducting intensive line surveys 
(Image 5).  

Contracted surveyors were deployed over eight days to survey outlying populations and assist 
with surveys in and adjacent to existing populations with NPWS staff. Volunteers surveyed 
areas within and adjacent to known infestations, participated in fast, random surveys and 
managed to do this in difficult and challenging terrain.  

Geographic information systems (GIS) derived maps were used as a basis for the 2013-14 
surveys (Map 3), as was done in the previous season. These maps were uploaded into GPS 
units and included line survey data from the last three seasons. This was especially useful in 
identifying gaps in previous surveys and ensuring unsurveyed areas where assessed for the 
presence/absence of orange hawkweed.  

Surveys were conducted in the following areas: 

 Tumut River Gauging Station, off Far Bald Mountain Trail (Wuthering Heights Trail). 
 Far Bald Mountain Trail  random surveys for presence/absence of orange hawkweed – 

sample 200 to 300 m from trail into scrub and return to vehicles. Wuthering Heights 
was discovered during one of these random surveys. 

 Powerline easement between Happy Jacks and Far Bald Mountain – for plants and 
populations east of Wuthering Heights. 

 Far Bald Mountain, west of Doubtful Gap Trail and east of Wuthering Heights location.  
 Sections of the Round Mountain Trail affected by last season’s fire control works. 
 Gap surveys were carried out in small isolated areas where gaps in track records were 

identified in previous surveys. The inhibiting factor appeared to be the density bushland 
and the ruggedness of terrain. These surveys identified approximately five new sites at 
Fifteen Mile Ridge and previously avoided shrubland at Cool Plain, Farm Ridge and 
Round Mountain Trail.  

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

 Fifteen Mile Ridge track and fire ground surveyed for emergent plants or populations. 
Future surveys should be conducted along the track and the wash down facility at the 
disused quarry/borrow pit approximately two km south of the KNP5 and Happy Jacks 
Road intersection. All tracks and works associated with fire control have been mapped 
and included in survey maps for monitoring over the next three to five years. 

 Round Mountain car park monitored for potential emerging plants which may have 
been washed off machinery at that location during the Toolong Range Fire in 2012-13. 
This area should be monitored over the next three years for any emerging plants. 
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Image 4: Field Staff in steep country west of the Wuthering Heights population (Photographer: Geoff Renn, 2014).  

Image 5: Volunteers surveying in dense Bossiaea foliosa during Week 2 of the Hunting Hawkweed program (Photographer: 
Jo Caldwell 2014) 
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Map 3: Example of maps used for prioritising surveys. Ogilvies Airstrip site spread and priority survey areas. 
The Mean shaded area are a high priority for survey, Mean + 1 SD a moderate priority, and Maximum from the 
mean a low priority. The grey areas represent surveys conducted in 2010-11 and 2011-12. Extensive surveys 
had been completed during 2009-10 but the data from that year cannot be geo-referenced. 
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5.1 Survey and detection results 
During the 2013-14 season, observations were recorded on plant budding, flowering and 
seeding times. Budding plants were detected in early November through to early February, with 
flowers appearing in the first week of December through to February - peaking Christmas/New 
Year - and seeding occurring from December through to March and peaking in January. Of 
interest, some plants observed in mid-November during site monitoring visits disappeared or 
died back by early December when staff returned to apply treatments. This may be due to 
incorrect identification in the early stages. However, it is more likely to be a plant response to 
the drier conditions experienced in early summer. Orange hawkweed is capable of dying back to 
rhizomes during periods of drought or during colder periods, such as winter (Wilson et. al. 
1997). In addition, monitoring suggests that the above ground biomass of mature plants treated 
with herbicide may die off, but joined daughter plants or rhizomes will continue to survive 
undetected below ground for periods of up to two years (Caldwell and Wright, 2013).  

At the end of the 2013-14 season, 72 new sites had been recorded and treated. This included 
one new orange hawkweed location, referred to as Wuthering Heights. Of these sites, 87% 
were found in 1071 survey hours by NPWS and 10% were found in 814 hours by volunteers 
during the Hunting Hawkweed program and 3% found by contracted surveyors. Most of the 
infestations were found during December (27%) and January (39%), which is the height of the 
surveillance period (Graph 1). Of the finds this season, only 33% were recorded with flowering 
plants. This is an important observation. Although plants are more visible in the landscape 
during flowering, the ability of survey teams to identify plants at all growth stages is imperative. 
Plants missed or not identified will contribute to further infestation spread and make eradication 
less probable. 
Graph 1: Number of orange hawkweed infestations by month between 2009-10 and 2013-14. 
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More than 218 ha were estimated as being surveyed this season, equating to over 2030 hours 
of actual on-ground survey and detection work. The total number of orange hawkweed sites in 
KNP now stands at 447 which cover 8.19 hectares. The extent of orange hawkweed is 8591 
hectares, a slight increase (5%) from last season (which was 8165 ha). 

The most significant site discovered this season was an isolated population (20-50 plants, 12 
square meters) 500 m south of the Tumut River Gauging Station and Far Bald Mountain Trail 
intersection, referred to as Wuthering Heights (WH01). Discovered on 15 January 2014, this site 
was within the expected seed dispersal wind plume from Fifteen Mile Ridge. The area 
surrounding Wuthering Heights had been randomly surveyed over the previous three years, 
however no infestations had been identified. Another site of concern was discovered in steep 
and inhospitable terrain in a gully 400 m east of Fifteen Mile Ridge (5 rosettes). Both of these 
sites were within the probability thresholds (site to site and location distribution) models 
predicting potential infestations. 

The initiation of intensive line surveying in 2009-10 saw a dramatic increase in the number of 
sites (Graph 2) of orange hawkweed found within the park. This growth has since slowed. The 
increase in site numbers is due in part to the increased surveillance and identification of orange 
hawkweed but more so to redefining what constitutes an infestation or site. Before 2010-11, 
large areas with several individual populations were clumped together and called a site, where 
now there is a clear definition of a site. A site is an individual plant or discrete population no 
more than 25 m distant from other such individuals or discrete populations. It is worth noting that 
the cumulative area of occupancy (Graph 3) has begun to plateau and the detection rate per 
hectare surveyed has also decreased (Graph 4).  

 
Graph 2: Cumulative orange hawkweed sites from 2003/04 to 2013-14 (Appendix, Table 3). 
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Graph 3: The cumulative area of orange hawkweed between 2003-04 and 2013-14 (Appendix, Table 3). 

 

 

Graph 4: Site detection rate per hectare searched for from 2010-11 to 2013-14 (Appendix, Table 2). 
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These survey and detection results indicate that the current program, as a minimum, is 
successfully finding orange hawkweed within and adjacent to existing infestations and within the 
prevailing wind and water drainage directions. The lower number of sites found, the increased 
number of hours taken to detect new sites coupled with the decrease in size and density of finds 
makes the survey results this season extremely promising. Should this trend continue, the 
number of new sites found in future seasons should continue to decline. With a reduced 
detection rate per hectare, there is a good probability that the program will be able to achieve 
the goal of containing and controlling orange hawkweed within KNP. Eradication will come down 
to effective and efficient control treatments. 
 

 
Image 6: Stabilisation and water run off control put in place at FMR16 in preparation for control works in and around the 
perched alpine bog (Photographer: Geoff Renn, 2013). 
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6. Treatments and control 

At the beginning of the 2013-14 season (15 November 2013), all recorded sites were surveyed 
before the application of herbicides. During these and later visits, any budding or flowering 
stems were removed to prevent seeding and reduce the potential of future recruitment. New 
sites and individual or emergent plant groups at old sites were marked with a blue marker pin. 
As stated in the survey and detection section, a number of plants were observed and marked in 
early field inspections which disappeared between November, when first observed, and 
December when returning to treat plants. These sites remain marked and will continue to be 
closely monitored in future. Treatments were delayed this season, as in previous seasons, to 
allow plants to develop a greater above ground biomass, which is thought to improve chemical 
uptake of herbicide and improve kill rates. 

During the season a total of 447 sites were included in the cyclic rotation of visits with plants 
and populations being treated as required (with the exception of initial field inspections in early 
November). Field Officers were tasked with the treatment of four locations (Doubtful Gap, Farm 
Ridge, Fifteen Mile Ridge and Wuthering Heights) and a weed contractor was responsible for 
treatments at the other four locations (Cool Plain, Ogilvies Airstrip, Ogilvies Quarry and Round 
Mountain). The only exceptions to the treatments listed above occurred at FMR16 bog site, 
which was treated during January 2014 (volunteer assisted) and the monitoring and trial sites 
(completed by the authors). 

This season included the use of four different chemicals; Grazon Extra (Grazon), Roundup 
Biactive (Roundup), Tordon Granules (Tordon) and Lontrel (the latter used in chemical trials). 
These chemicals were used in a range of environments, each with specific rates and application 
methods for controlling orange hawkweed. All herbicides used required an off-label permit. 
Grazon Extra (with a wetting agent) was applied to active infestations at Cool Plain, Doubtful 
Gap, Farm Ridge, Fifteen Mile Ridge, Ogilvies Airstrip, Ogilvies Quarry and Round Mountain 
Trail in the first instance. Sites treated with Grazon received a broad spray to saturation and 
included a 1 to 1.5 m buffer on and around active plants or groups of plants. This application 
method is thought to increase the uptake and coverage of hidden plant material and increase kill 
rates at active sites. Any sites associated with Endangered Ecological Communities (EEC) or 
sites within 10 m of aquatic areas were spot sprayed with Roundup Biactive without wetting 
agent throughout the season. 

Tordon was used for follow up treatments at Doubtful Gap and Farm Ridge where Grazon had 
been used previously. Granules were watered in at the time of application and a 1 to 1.5 metre 
buffer was applied around active plants or groups of plants. One site at Fifteen Mile Ridge 
(FMR106) and one at Wuthering Heights (WH01) were treated in the first instance with Tordon, 
which was also watered in. Tordon was considered the best option for follow up treatments in 
drier environments where water based chemicals appeared to be ineffective, or in remote and 
difficult to access sites. During the 2013-14 season plants in dry sites were dying back in 
response to hot conditions during January and February. Tordon was considered a more 
appropriate control at these sites as uptake of the chemical is through the roots and, where 
applied after the plants peak development period, would improve treatment results into the 
following season. It was also reasoned that the use of Tordon would complement previous 
control methods, activating when conditions were favourable (i.e. moisture was present) and 
suppress further plant development. 

Off-label Permit Rates: 

 Grazon Extra = 500 ml per 100 L of water (plus 100 ml wetter and dye). 
 Round Up Biactive = 1.5 L per 100 L of water (no wetter, included dye).  
 Tordon Granules = 40 gms per m2 (limited to one treatment per season).  
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 Lontrel = 50 ml per 10 L (used in trials only – maximum of 10m2 treated, limited to one 
treatment only).  

During 2013-14, EnviroDye was included in all applications, except where Tordon was applied. 
This was done to improve the ability to visually determine whether or not plants had been 
sprayed and to decrease the chance of accidental non-target species kills in aquatic areas. The 
use of dye was also useful during field inspections to illustrate 1 to 1.5 metre buffers and during 
treatments (FMR16) at Fifteen Mile Ridge, where volunteers and NPWS staff worked 
extensively treating emerging plants below the perched alpine bog (Image 7). 

During the season treatments at Cool Plain, Ogilvies Airstrip, Ogilvies Quarry and Round 
Mountain Trail were not initiated until the 7th January 2014. In part, this was due to delays in the 
Tendering process and deployment of a new weed contractor during November and December 
2013. 

Recording treatments at individual sites only commenced in 2010-11 and recording the size of 
treated areas commenced in 2011-12. The data recorded during herbicide treatments provides 
valuable information about the area of active plants and site persistence during any given 
season. A complete history of Orange Hawkweed treatments is available in previous reports 
(Caldwell, J. and Wright, G. 2011, 2012 and 2013) and in Table 3 (Appendix). 

Over the last three seasons, visiting sites fortnightly was unachievable. This is due in part to the 
accumulating numbers of sites and the time involved with surveying the area necessary to 
ensure any emerging plants are detected and treated. Fortnightly visits were to coincide with 
periods of vigorous plant growth, where stems can develop and produce seed in less than 14 
days of emergence. Orange hawkweed is capable of developing through November to late 
March and any missed opportunities reduce the effectiveness of control. Measures will need to 
be put in place to ensure that no longer than three weeks pass between cyclic treatment visits. 

6.1 Treatments and control results 
During 2013-14, 447 sites were visited at least once and treated as required. Where emerging 
plants displayed buds, flowers or seeds, the stem was removed and contained for destruction. 
Herbicide applications began on 2 December 2013 and finished on 4 April 2014. Treatments for 
specific locations where assigned to NPWS Field Officers and to the new weed contractor, 
Bevis Squires Agricultural Services. There were two exceptions to the treatment allocation; 
where herbicide trial applications were conducted at monitoring sites and spot spraying strips at 
FMR16 on Fifteen Mile Ridge (volunteer assisted). Table 2 (Appendix), illustrates the priority 
and visitation rates planned and achieved during the season. 

Field Officers were tasked with the treatment of four of the eight locations, amounting to 220 
sites, of which 159 (0.4 ha of infestation) required treatment during the season. The weed 
contractor was responsible for treatments at the other 227 sites, where 100 sites (0.03 ha of 
infestation) required treatments. These figures exclude treatment at FMR16 (0.16 ha) at Fifteen 
Mile Ridge. 

Individual site treatment data for active and inactive sites has only been recorded since 2010-
11. A site’s activity is determined by the emergence and persistence of orange hawkweed at a 
site. A site becomes active if orange hawkweed emerges and requires the application of 
herbicide to suppress and control plants and an inactive site has no emergent plants. This 
season 72 new sites were found and treated. Of the 375 previously recorded sites, 187 sites 
recorded at least one herbicide treatment, 159 sites were inactive and 29 sites have required no 
herbicide treatment for three years (Graph 4). Six of 25 sites recorded as “3 years without 
treatment” last season (2012-13) received treatment this season. Nineteen (19) of those 
remaining sites have required no treatment for four years. An additional 10 sites were added to 
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the “3 years without treatment” category this season as they have not required treatments for 3 
years (Table 6 Appendix). 

During this season, treatment data collected had an accuracy of >90% where 2012-13 
treatment data accuracy was <63%. Records taken during field treatments in 2012-13 were not 
consistent, some sites recorded no treatment but were treated and some sites were missed 
during cyclic visits, which may have contributed to false ‘no’ treatment records. An example of 
previous errors include; treatment visits to FMR16 at the end of the 2012-13 season, where no 
orange hawkweed plants were recorded, but the site had 9,879 plants recorded in a sample 
count in May 2013. Most of these plants were still present at the start of the 2013-14 season, 
where the average counts came to 9,814 (November 2013). These plants were the target of 
volunteer assisted treatment applications in January 2014.  

During this season 0.59 hectares of orange hawkweed is estimated to have been treated, 
including new sites found. This indicates that infestations have been reduced to less than 5% of 
their original size. Treatment records indicate that, on average, 19.4 sites were treated each day 
(Table 4 Appendix) and that 50% of all sites found before 2013-14 required no treatment this 
season.  
Graph 4: The number of new sites found, active sites (requiring herbicide treatments 2013-14), inactive sites 
(sites requiring no herbicide treatments 2013-14) and the number of sites that have required no treatments 
for three years.  
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Image 7: FMR16 (EEC – perched alpine bog) treatments on Fifteen Mile Ridge  
(Photographer: Jo Caldwell 2014). 

 

7. Monitoring and herbicide trials 

Monitoring plots were first established in 2010-11 at four areas in Kosciuszko National Park: 
Ogilvies Airstrip, Cool Plain, Round Mountain and Fifteen Mile Ridge. In the same year, a 
chemical trial was established at Ogilvies Airstrip to monitor field treatments using Grazon Extra 
and Roundup Biactive. The 2013-14 season was the fourth consecutive period these plots were 
monitored. In 2011-12, an additional chemical trial (24 plots) was established to monitor the off-
target impacts of Tordon Granules in a range of vegetation communities. In 2013-14, another 
chemical trial was established at Fifteen Mile Ridge to investigate the impacts of the herbicide 
Lontrel on orange hawkweed at infestations in aquatic areas. A complete history of orange 
hawkweed monitoring is available in previous reports (Caldwell and Wright, 2011, 2012 and 
2013). 

7.1 Monitoring plots – Ogilvies Airstrip and Fifteen Mile Ridge 
Two monitoring plots were assessed for the fourth consecutive season during 2013-14. One plot 
was at Ogilvies Airstrip and one plot at Fifteen Mile ridge infestations. Each plot was 10 m X 10 
m and divided into twenty-five 2 m² 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 four weeks throughout the season, commencing 
mid October 2013 through to early May 2014. All sites were treated with the herbicide Grazon 
Extra with Pulse wetting agent. Spraying was completed after selected monitoring visits.  

7.2 Monitoring plot results - Ogilvies Airstrip and Fifteen Mile Ridge 

Ogilvies Airstrip results 
At orange hawkweed plot ‘B’, monitoring commenced on 18 October 2013 and was conducted 
eight times at one month intervals, until 8 May 2014. A total of 10 new rosettes were recorded 
throughout the whole season. This was an increase from the seven recorded the previous 
season, but treatment at this site for the past three years has reduced the number of plants by 
95%. By December 2013, 90% of the observed rosettes had emerged. Spraying was 
undertaken once this season, on 16 January 2014. 
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Fifteen Mile Ridge results 
The 2013-14 monitoring season represented the third ‘full’ season of monitoring for this plot. 
Monitoring commenced on 17 October 2013 and was conducted eight times at one month 
intervals, with the last observation recorded on 8 May 2014. In total nine seedlings and one 
rosette were recorded. Orange hawkweed seedlings started emerging in November 2013 and 
continued to emerge until May 2014 (Graph 5). In the 2012-13 season a total of 30 orange 
hawkweed seedlings emerged, this compares to nine this season. There has been a 70% 
reduction in seedlings between 2012/13 and 2013-14 monitoring years and an 85% reduction in 
the numbers of seedlings emerging at this site since the initial treatment (December 2010). 

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 two seasons. A 
total of five plants emerged in the 2m x 2m plot (all rosettes), the previous season seven plants 
emerged. There was a relatively small reduction in the number of emerged plants between 
seasons in this sub-plot (28%). 
Graph 5: Results of monitoring at Fifteen Mile Ridge. 
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7.3 Herbicide trial – Ogilvies Airstrip 
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 (Caldwell and Wright, 2011, 2012 & 2013). The trial 
was conducted over three seasons and was concluded in 2012-13. However, orange hawkweed 
plants continued to emerge in the trial site. It was decided to treat this site with Grazon (the 
broad application spray currently used as the main control herbicide) and Tordon. Other studies 
in Victoria had indicated that once sites were treated with Tordon no other orange hawkweed 
plants emerge.  

For the first four monitoring periods in the 2013-14 season this trial area was surveyed. During 
this time emerging plants were recorded and marked. After the fourth monitoring period, 10 
January 2014, strips A and B were treated with Tordon (applied at a rate of 40 g/m2) and strips 
C and D treated with Grazon. No survey was conducted in February 2014, but in March, April 
and May surveys were done for any emerging orange hawkweed plants. 

7.4 Herbicide trial results – Ogilvies Airstrip 
There was no difference in orange hawkweed control efficacy between plots treated with the two 
different herbicides in 2013-14 (Image 8). All treated plants died. In strips treated with Tordon, 
no new orange hawkweed plants emerged. In the strips treated with Grazon one plant emerged 
in strip D in March 2014.  

In the 2012-13 season a total of 46 plants had emerged in the whole spray trial by the end of 
January 2013, in 2013-14 season 16 had emerged by the end of January 2014.  

None of the rosettes found at Ogilvies Airstrip during the trial period were seedlings. 
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Figure 1: Lay out (mud map) of the Ogilvies Airstrip Spray Trial site 2010/11 to 2013-14 (not to scale).  

 
 

 
Image 8: Ogilvies Airstrip spray trial plot, 2 months after Tordon and Grazon broad spray treatment 2013-14. The dashed 
centre line in the image delineates strips B and C in Figure 1 above, where Tordon was applied to the left of centre (strips 
A and B) and Grazon to the right of centre (strips C and D (Photographer: Jo Caldwell 2014)). 
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7.5 Tordon and Grazon Extra trials 
A chemical trial to investigate the use of an alternative herbicide Tordon (applied at a rate of 40 
g/m2) was established in December 2012. This was set up to investigate the difference in 
control efficacy and off-target effects between the most commonly used herbicide, Grazon (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 2 m² were set up at Ogilvies Airstrip (nine plots), Round Mountain (six plots) and Fifteen 
Mile Ridge (nine plots). Three broad vegetation types were treated that contained orange 
hawkweed plants (Table 6). These were grassland/shrubland (12 plots), grassland (six plots) 
and regenerating snowgum woodland (six plots). 

Within each 2 x 2 m plot, full floristics were recorded and each species assigned to a cover 
class [Cover Values - <5% (1), 5-25% (2), 25-50% (3), 50-75% (4), 75-100% (5)] prior to 
treatment. The number of orange hawkweed plants and their reproductive/vegetative stage 
were also recorded. 

Two months after the initial treatment in February 2013, full floristics with cover was again 
recorded, with an impact rating 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 m 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. 

In the 2012-13 field season these plots were surveyed in May 2013. In the 2013-14 field season 
the plots were re-surveyed in December 2013, 12 months after the initial treatment. Data 
collected at each re-survey used the same methodology as previously stated. In April 2014 all 
plots were revisited. This was done to record any orange hawkweed plants that may have 
emerged later in the 2013-14 field season. 

7.6 Tordon and Grazon Extra trial results 
The Tordon trial indicates that both chemicals (Tordon and Grazon) are very effective at 
removing orange hawkweed plants. No new plants had emerged in any of the treated sites one 
year after treatment, but surveys in April 2014 (16 months after treatment) found orange 
hawkweed plants in two plots, one treated with  Grazon (Plot 18, three plants) and one treated 
with Tordon (Plot 20, 13 plants). 

A total of 80 recorded species (11 exotic) were exposed to Grazon, and 78 species (10 exotic) 
were exposed to Tordon. There were 57 species which were treated with both Grazon and 
Tordon. In general, the majority of species impacted by both chemicals were the dicots (mainly 
forbs) with the monocots showing very little sign of impact from either chemical. Of the forbs 
treated with Tordon, 60% had been killed and were still not present one year after treatment. 
For Grazon, 34% of the forbs treated had been killed and were still not present one year after 
treatment. The data shows that Tordon has not consistently killed any native shrub species. 
Grazon has consistently killed the native shrubs species Snow Coprosma (Coprosma nivalis), 
Drumstick Heath (Epacris breviflora), Melicytus sp.aff snowfields and native raspberry (Rubus 
parvifolius) which were still not present one year after treatment. There were seven native and 
three exotic species that were killed by Tordon and not by Grazon and there were three native 
species killed by Grazon and not by Tordon. Other observations in the Snowgum woodland 
vegetation type indicated that Tordon had a significant impact on the dominant tree species 
Eucalyptus niphophila (Snowgum)   At all three sites treated with Tordon, Snowgum 
regenerating after fire were affected (plants were observed to be dead, or severely affected by 
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the herbicide). In the three Grazon sites in this same vegetation type there were no visual 
impacts on regenerating eucalypts exposed to the herbicide. 

Care needs to be taken in interpreting the data collected from this trial. There were a limited 
number of active orange hawkweed sites when the trial was established, which in turn limited 
the number of plots in the trial. Collection of data next season will further quantify the 
effectiveness of each chemical in controlling orange hawkweed and quantifying any long term 
impacts to native species. 

7.7 Lontrel and Roundup Biactive trials 
Roundup Biactive (active constituent 360 g/L Glyphosate) has been used in aquatic areas over 
the past four seasons with variable success, and posed additional problems when controlling 
orange hawkweed in an EEC (FMR16). Roundup Biactive is non-selective and must be applied 
using spot spraying methods. However, it is safe for use in aquatic environments. Lontrel (active 
constituent 300 g/L Clopyralid) was trialled at Fifteen Mile Ridge as an alternative to Roundup 
Biactive use in aquatic areas. Lontrel was considered for use in aquatic areas as it is broadleaf 
selective and is thought to allow other species (grasses and sedges) to persist. It was also 
reasoned that using a broad spray technique would allow for connected daughter plants and 
stolons to be treated, while maintaining native species that would preserve the integrity of the 
slope under which the perch alpine bog resides.  

Overseas research (Seefeldt and Conn 2010) suggested that in natural areas, where there is a 
desire to retain biodiversity, clopyralid (the active ingredient of Lontrel) will leave a diversity of 
species. Herbicide labels with this active ingredient suggest that it has low toxicity on aquatic 
organisms. An off-label permit for Lontrel was sought in early 2013 and approved, with 
restrictions, in late December 2013. The restrictions limited treatments to 10 square meters 
within the park for trial purposes. Thus, a chemical trial to investigate the alternative herbicide 
and application methods in aquatic areas was initiated in January 2014.  

Thirty two (32) plots were established at FMR16 (Fifteen Mile Ridge), sixteen 1 X 1m plots 
(Image 9) and sixteen 0.5 X 0.5m plots. Of those 32 plots, Lontrel was applied to half of the  1 X 
1 m plots and half of the 0.5 X 0.5m plots, using a broad application method (total plot herbicide 
application), and the other half were spot sprayed with Roundup (7 January 2014). These 
amount to the 10 square metre area permissible within the Lontrel off-label permit and allowed a 
number of conditions (moist, peat, sphagnum and dry areas) to be tested. The treatments were 
monitored at fortnightly intervals to observe and treat any recruitment.  

7.8 Lontrel and Roundup Biactive trial results 
Initial indications are that both chemicals used in this trial (Lontrel and Roundup Biactive) are 
effective at killing visible orange hawkweed plants when the herbicide is applied directly to the 
plants. On the day of initiating the trial, 7 January 2014, 410 plants where identified in all plots 
(grids), where 256 plants (31% coverage) were treated in Lontrel plots and 154 plants (20% 
coverage) were treated in Roundup plots. These plots were then monitored and re-treated as 
required between 7 January and 8 May 2014. During that time, an additional 56 rosettes were 
observed and treated in 13 of the 32 plots (some plots requiring at least two additional 
treatments). All recruitment was recorded in Roundup Biactive trial plots (Graph 6). No 
recruitment was observed in plots treated with Lontrel.  

Non-target species, in close proximity to orange hawkweed, observed in plots treated with 
Roundup Biactive were affected by herbicide, killing most species adjacent to treatments. Plots 
broadly treated with Lontrel were observed as having little to no impact on grasses, sedges and 
many other native aquatic species within plots.  
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Monitoring will recommence at these plots in November 2014 and the results of this trial will be 
better understood by the end of the 2014-15 season. 

 

 
Image 9: Site RUL04 with new recruitments (5% cover) on 4 March 2014, two months after initial treatment with Roundup 
Biactive (Photograph: Jo Caldwell 2014). 

Graph 6: Preliminary results of Lontrel and Roundup Trials at Fifteen Mile Ridge (where treatments were 
conducted in fortnightly intervals). 
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8. Summary and discussion 

Orange hawkweed poses a serious threat to the biodiversity of the Australian Alps and 
surrounding pastoral lands. The species, first found at Round Mountain in Kosciuszko National 
Park in December 2003, has been the subject of a control program since January 2004 and a 
surveillance program since December 2009. The most recent Orange Hawkweed Control 
Program commenced 5 November 2013 and continued through to 8 May 2014. 

Weather conditions over the last 12 months were relatively dry in comparison to previous 
seasons (2010-11 and 2012-13). There were a number of severe weather events such as snow 
falls and catastrophic fire weather days, one of which culminated in a fire at Fifteen Mile Ridge. 
This fire occurred within the area of extent of orange hawkweed and interrupted survey and 
control works for two days while control and mop up work was conducted. The fire ground was 
surveyed for potential orange hawkweed infestations, however none were found. This area was 
mapped and other locations used for wash down bays to clean machinery should be resurveyed 
in future programs to ensure there was no incidental recruitment through firefighting activities. 

The implementation of formal programs over the last four summer seasons has greatly 
improved our understanding of orange hawkweed. The introduction of systematic surveys and 
the increase in survey efforts with the assistance of volunteers and NPWS staff has provided a 
much greater knowledge of its distribution across the Park. The increase in treatment visits over 
the years, improved chemical application and the development of data recording and monitoring 
protocols for all sites has helped with both  current control and future eradication process. 
Monitoring and research into the ecology of orange hawkweed and the effectiveness of control 
methods has added to our understanding of plant biology and provided valuable information to 
significantly improve the likelihood of effectively eradicating this species. The current control 
program is driven by research and understanding, which in turn provides the necessary 
information to implement adaptive management strategies to improve containment and the 
potential eradication of this species. 

8.1 Survey and volunteer program 
At the end of the 2013-14 survey season there were 447 sites with orange hawkweed recorded 
within Kosciuszko National Park. With the discovery of the outlying population of orange 
hawkweed at Wuthering Heights, the extent grew to 8951 hectares. The number of known sites 
increased between 2012-13 and 2013-14 by 19.2%, whereas the previous season the increase 
was 25%. It is important to note that many of these sites no longer have orange hawkweed 
present but remain as ‘sites’ for operational reasons. The area of orange hawkweed occupancy 
increased from 8.15 ha at the end of 2012-13 to 8.19 ha at the end of this season.  

Thirty seven (37) volunteers were involved in the Hunting Hawkweed surveys and provided the 
equivalent of 16 hours of on-ground searching per volunteer (a total of 814 hours). Volunteers 
discovered seven (10%) of the 72 new sites discovered within the extent. NPWS Field Officers 
and support staff spent 1071 hours surveying over 18 weeks, finding 87% of all sites found this 
season. Contracted surveyors contributed 230 hours surveying finding 3% of sites. Intensive 
line surveying was the most effective method for locating infestations.  

The discovery of the Wuthering Heights population south of the Tumut River Gauging Station 
access trail and Far Bald Mountain Trail intersection increased the number of known localities 
with orange hawkweed infestations from seven to eight. This site is now the most eastern 
population within the park, although Doubtful Gap remains the closest population to the Park 
boundary (within 6 km). It is critical to continue to survey for the presence/absence of orange 
hawkweed in these two areas, as well as areas below Ogilvies Airstrip, to ensure potential 
outlying populations are found and contained. 
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Support from volunteers and service staff was instrumental in determining the 
presence/absence and treatment 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 not be possible. Although this season’s volunteer 
program focused primarily on controlling orange hawkweed at site FMR16 at Fifteen Mile Ridge, 
some significant new finds were discovered adjacent to existing sites.  

This is the second season to experience a lower number of new sites found than the previous 
season. It took 18 weeks to find 72 new sites, whereas it took eight weeks to find 75 sites in 
2012-13 and the area surveyed was approximately the same. This indicates that sites are taking 
longer periods of surveying to find and therefore sites are becoming harder to find. With this in 
mind, although there is a decline in the number of sites being found for the areas surveyed, the 
detection effort should by no means be reduced. It is imperative to continue to survey new areas 
within the extent to ensure the last populations are found, contained and eradicated. 

Survey areas were located in areas of moderate to high probability of infestation based on 
orange hawkweed dispersal predictions. This season’s surveys were more concentrated and 
slower paced as were the previous seasons. Plant detection during surveys reflected the issues 
brought to light by research into `Estimating Plant Detection’ (Moore, J. L., et al, 2011). This 
research highlights the potential for surveys to return false absences in the detection of 
hawkweed species. Many things influence the ability of individual surveyors to correctly identify 
groups of plants, let alone a single individual in a broad landscape. Lighting, plant emergence, 
location within the environment, growth stage and general visibility all affect the potential for 
detecting the species. For the most part, the results suggest that there is a greater probability of 
detecting 3-5 plants than individuals, however an experienced observer may pick up an 
individual or groups of plants over inexperienced observers. This was evident during the survey 
conducted at Wuthering Heights. Two less experienced observers passed by a group of 20-50 
orange hawkweed plants with seeding stems (no flowers), however the infestation was detected 
by the more experienced eye of one of the authors. To achieve eradication, it is imperative that 
every last plant is found and destroyed. NPWS will continue to investigate novel surveillance 
techniques such as detector dogs and use experienced surveyors where possible. 

8.2 Herbicide treatments 
As in previous seasons, initial herbicide treatments were delayed to provide more time for plants 
to increase their above ground biomass. Treatments commenced on 2 December 2013 
(Doubtful Gap and Farm Ridge) with the last applications being undertaken on 1 April 2014 
(Cool Plain and Round Mountain). All sites were visited at least once, with many old sites 
receiving as many as four visits this season. Most herbicide applications were applied to 
saturation level and included a 1 to 1.5 m radial spray area around all infestations, except sites 
within 10 m of waterways or aquatic areas. This was consistently done for the entire season. 

Herbicide applications completed this season have significantly reduced the chances of orange 
hawkweed developing seed and dispersing within and beyond the current extent. During 
maintenance/treatment visits and when discovering new sites; stems, buds, flowers and seed 
heads were removed (where practicable) from the plants for destruction. This process limits the 
species’ ability to continue developing seed heads after herbicide treatment and dispersing seed 
beyond the extent of known infestations or resupplying the soil seed bank.  

The fortnightly cyclic visits were not achieved by NPWS Field Staff, mainly due to the volunteer 
program commitments during January and survey commitments as a part of the NSW DPI WAP 
funding agreement. During the Hunting Hawkweed program, volunteers assisted with 25 m 
perimeter surveys around sites and marking plants for treatments. The weed contractor was 
able to achieve this 2-3 week cyclic rotation during the 2014 season, except when weather 
conditions (1-2 days in January and February) were inappropriate for spraying. The treatment 



Orange Hawkweed Control Program Report 2013-14  

 31  

maintenance visits at Doubtful Gap, Farm Ridge and Fifteen Mile Ridge were closer to a 4-5 
weekly rotation at those localities. However, unlike last season each site was visited and treated 
each cyclic treatment period (if required). This reduced the potential for plants to reproduce and 
restock the soil seed bank.  

Of note this season was the improvement in site treatment documentation and treatment 
efficiency. The data collected during 2013-14 had a reliability or accuracy rating of >90%, 
compared to the 2012-13 rating of <63%. This inaccuracy of record keeping may have affected 
results in last season’s report, where 62% of sites were recorded as inactive. Over the 2013-14 
season, 50% of sites were inactive (both results exclude new sites found). Excluding the 
number of new sites found, approximately 0.4 hectares of orange hawkweed was treated this 
season, which means treatments have reduced the original populations of plants by 95%. This 
has also been observed in monitoring plots. The continued use of treatment recording booklets, 
continued monitoring and more intensive survey methods has improved our understanding of 
orange hawkweed across the extent. The information gathered from the field is imperative in 
analysing the effectiveness of current control methods, plant cover and abundance and 
highlights the persistence/eradication of infestations within the landscape. It also serves as a 
means of monitoring treatment success/failure in the field and can indicate where potential 
treatment issues exist. The data demonstrates a quantifiable measure of the program’s efforts 
and commitment. 

During the 2013-14 season, 189 sites required treatment, 159 sites did not require treatment, 72 
new sites were found and 29 sites (7%) required no treatments for three consecutive years. Of 
the 29 sites, 19 (5%) of sites have required no treatment for four consecutive years. However, 
six sites from the previous season that had recorded no treatment for three years required 
treatment this season. The persistence of orange hawkweed is most likely explained by the 
ability of species to develop and re-sprout from an extensive root system (Callihan et al. 1997) 
even after herbicide treatments have been applied. Field observations have suggested that 
treated plants may go dormant and remain in dormancy for at least two years (Caldwell and 
Wright, 2013). Seedling establishment has been observed over the last four years, but this is 
not the main method of plant persistence within the park. Reportedly, orange hawkweed seed 
can be viable for up to five years (Bear 2009). This supports the need for repeated orange 
hawkweed treatments for 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 even after durations of three years without treatments. 

During treatments, emerging plants at existing sites were measured to record the distance of 
plants from the original site markers (post). Where records were taken, the majority of long term 
treated sites with re-emerging plants (more than four years), had plants observed within 15 to 
20 metres of the site marker. In larger infestations there were still sporadic appearances 
throughout the site. This extended movement away from the site of origin is also observed in 
new sites discovered within the last four years. This may be due to the original treatments 
targeting plants with no applied spray buffer and recruitment from the soil seed bank. 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 not take up herbicide, are 
allowing infestations to extend beyond the site of original infestation. Sites found in the last three 
years tend to extend approximately five to eight metres beyond the original infestation. 

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 in drier 
conditions, along with Lontrel for improving kill rates in bogs and aquatic areas. The advantages 
of using Tordon in remote and challenging terrain allows ease of application, requires little to no 
water to apply treatments, is easy to carry during surveys and can be applied immediately to 
new infestations as discovered. It is reported to be active for a longer period of time and this is 
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another advantage for remote, hard to access sites. However, Tordon only becomes active in 
the presence of moisture. If periods of prolonged dry or low dew points are experienced, 
emerging plants will still be able to develop and set seed, requiring frequent site visits to ensure 
the treatment has been activated and is effective. 

The use of Lontrel as a broad spray herbicide in aquatic areas where kill rates have less impact 
on non-target species will improve the ability to control orange hawkweed in and adjacent to 
aquatic areas and, with appropriate work practices (such as stabilising wet areas and slopes) 
improve overall control and prevent infestations from invading similar or adjacent environments. 
The long term affects and impacts need to be fully understood in a range of environments and 
under a range of application methodologies in order to improve the probability of eradication. 

8.3 Monitoring program 
Monitoring plots were visited monthly in 2013-14, as in previous years, and records show the 
majority of plants emerged at the start of the season. The data indicates >80% of plants 
emerged by late December, with the remaining 20% emerging through January to as late as 
April. There was only one treatment applied to emerging plants within monitoring plots during 
the season (16 January 2014). As in previous seasons, all the plants that emerged (100%) were 
re-sprouts from underground parts, with the exception of the Fifteen Mile Ridge 10 X 10 m plot. 
No seedlings have been observed in any of the monitoring plots that have been treated for a 
number of years, including the three monitoring plots at Ogilvies Airstrip (Plot A) and the 
monitoring plots at Cool Plan or Round Mountain Trail. 

Seedling emergence continued at the Fifteen Mile Ridge monitoring site, although fewer 
seedlings were observed. This indicates that the soil stored seed is still viable and able to 
germinate three years after an orange hawkweed site is treated with Grazon. This indicates it is 
necessary to check sites for activity a minimum of three years after treatment, particularly at 
larger infestations. 

Results of a four year field trial which investigated the effectiveness of Grazon and Roundup at 
controlling orange hawkweed, indicated both herbicides provided a significant reduction in plant 
numbers (Caldwell & Wright, 2013). After four year’s treatment, Roundup treatments had 
reduced the number of orange hawkweed plants by 92% and Grazon by 98%. This verifies that 
the use of Grazon for control has been effective in reducing plant numbers in KNP and is 
consistent with results of other studies (Seefeldt and Conn, 2011). 

However, in this same trial area treated with these two chemicals, orange hawkweed plants 
were still observed to emerge in the 2013-14 season. This site, as stated above, was part of a 
herbicide trial, but was also within the core area of infestation at Ogilvies airstrip and has been 
treated since 2005 (some eight years). So, although Grazon has the ability to reduce plant 
numbers by 98%, there is some mechanism in play which limits the ability of this chemical to 
remove all plants at a site. Field observations and monitoring data on plant persistence has 
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 and Wright, 2012).  

None of the chemicals used in KNP to date have eradicated a large population of orange 
hawkweed with a single treatment. This observation initiated the establishment of a chemical 
trial on 7 January 2013 to investigate the use of Tordon as an alternative herbicide (applied at a 
rate of 40 g/m2). As this chemical is absorbed through plant roots it was hoped it would be more 
effective at killing plants at persistent sites. After one year, treatment data showed both Tordon 
and Grazon resulted in 100% kill rates of orange hawkweed. However, 17 months after 
treatment one plot treated with Tordon and one with Grazon had re-sprouting orange hawkweed 
plants. This observation indicates that both chemicals are equally effective, however collection 
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of data two years after treatment within these plots will provide better information on this 
observation. Also, Tordon has been applied in a number of field situations in the 2013-14 
season as a follow up treatment, and within the large trial area established for the Grazon and 
Roundup field trial. If Tordon is a much more effective chemical than Grazon for treating 
persistent sites, the data collected on these additional areas will provide this information. The 
use of Tordon as a control method needs to consider that the treatment requires moisture. 
During the initial trials using Tordon, emerging plants in plots exposed to the granules were 
observed to continue developing with little impairment if granules were not watered in. 

As with all previous monitoring and research, when more information about the effectiveness 
and efficacy of Lontrel and Roundup Trials at Fifteen Mile Ridge (FMR16) become available, the 
results should drive future herbicide applications. Although the initial trials between these two 
herbicides appeared to indicate a greater knock down and control favouring Lontrel, 
observations and records from the 2014-15 monitoring period will need to be evaluated to 
ensure the efficacy of either is considered in future control treatments. 

8.4 Conclusions 
The findings in this report provide support for the continuation of the Orange Hawkweed Control 
Program. However, the capacity to successfully extirpate orange hawkweed at established sites 
is affected by a number of factors: 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 and rough terrain, particularly when not in flower.  

Survey techniques have been successful in finding orange hawkweed infestations to date, 
however investigations into improving detection should be continued. 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 were employed to assist 
the Hawkweed Control Officer. As the number of sites had increased and more monitoring and 
maintenance treatments were required to monitor treatments and measure the effectiveness of 
the program to a greater degree of accuracy, changes to the program model was necessary. 
This evolution of the program will need to continue, adapt and be implemented over the coming 
years to increase the probability of eradicating orange hawkweed from the park.  

The Hunting Hawkweed program has illustrated positive outcomes from listening to and 
including volunteers in a range of activities within the program. 



Orange Hawkweed Control Program Report 2013-14  

 34  

9. Expenditure 

Since the discovery of orange hawkweed in Kosciuszko National Park, the NPWS has invested 
close to $1,000,000 controlling this Class 1 Noxious Weed. This estimate does not include all 
expenditure or in-kind support from local and regional OEH staff nor the support from regional 
weeds groups, other agencies and key interest groups (estimated >$50,000 per annum). A 
history of orange hawkweed expenditure is available in previous reports (Caldwell and Wright 
2011, 2012 and 2013). 

Funding for the Orange Hawkweed Control Program for 2013-14 was $339,700. Funding came 
from Alps Catchment Management funding ($70,000), Department of Primary Industries Weed 
Action Program ($143,700), Assets Roads and Rehabilitation Unit ($60,000), NPWS Snowy 
Liaison ($20,000), Regional Centenary funds ($34,000) and the NPWS Volunteer Grant 
($12,000). Additional in-kind support was provided by the NPWS Southern Ranges Region and 
other Office of Environment and Heritage staff in salaries along with other organisations 
(estimated to be >$70,000) involved in the program. 

 
Table 1: Expenditure for the 2013-14 season. 

Component Description Cost 

Project Officer (full time) Project management, planning, monitoring and reporting 
(inclusive) $110,000 

Seasonal Field Staff 4 staff x 18 weeks (inclusive of costs) $120,000 

Administration Officer Support staff, volunteer program, purchasing officer $5,000 

Vehicles - PO & field staff Field Staff, PO and Volunteers (3 X dual cab utes) $15,000 

Volunteer Program 10 volunteers x 4 weeks (40) – food, accommodation & vehicle $15,000 

Spray Contractor (control) Control treatments (CP, OAS, OQ, RMT – part FR) $42,000 

Remote survey contractor 
(detection) 8 days x 5 people (survey experience) $21,000 

Pest Control Pig control at CP and RMT $4,000 

Awareness Print and distribute flyers and signs $2,700 

Incidentals Herbicide, training, travel, uniforms and equipment $5,000 

Total $339,700 

Note: External funding for full time equivalent (FTE) or temporary employment includes 26.75% for salary on-costs. 
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11. Appendix:  

Table 2: The contribution of volunteers from 2010-11 to 2013-14   

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 hectares 
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 232 ha 

2013-14 4 37 *814 7 16.0 1 site/116.3 hr >218 ha 

Note: The details above provide an indication of the number of new sites found by volunteers and the actual time spent on 
the ground looking for orange hawkweed. All other sites were discovered by NPWS/OEH staff and contractors during the 
season. *Excludes time volunteers were tasked to hand spot spray orange hawkweed at FMR16 and other treatments. 
Average hours per volunteer is exclusive to on-ground surveying and the estimated areas searched excludes surveys 
around existing sites (i.e. excludes treatment surveys). 

 

Table 3: Orange hawkweed in KNP by the end of the 2013-14 survey season. 

Location 

Season 
location was 
first 
discovered 

Total No. of 
new sites 
found  
2013-14 

 Total number 
of sites at  
each location 

Area of occupancy 
of new sites found 
2013-14 (m²) 

Estimated total 
area of 
occupancy of 
OHW (m²) 

Cool Plain 2008-09 4 40 27.90 1636.23 m² 

Doubtful Gap 2010-11 1 20 2.00 42.95 m² 

Farm Ridge 2010-11 12 75 24.12 4642.23 m² 

Fifteen Mile Ridge 2010-11 34 124 341.38 13845.46 m² 

Ogilvies Airstrip 2005-06 17 128 42.34 22883.78 m² 

Ogilvies Quarry 2004-05 1 21 1.56 184.84 m² 

Round Mountain 2003-04 2 38 13.50 38685.02 m² 

Wuthering Heights 2013-14 1 1 12.0 m² 12.0 m² 

Totals  72 447 464.8 m² 8.19 hectares 

Note: The `Area of occupancy of new sites found’ represents the size of infestations based on the original site data 
recorded on site forms at the time of discovery. However, the `estimated total area of occupancy of orange hawkweed’ is 
an estimate, as early finds were not measured and or recorded on site forms. On-going treatments at the current locations 
have reduced the occupancy of orange hawkweed substantially (Table 5). 
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Table 4: Number of visits and treatments planned and executed during 2013-14. 

Location Priority 
Visitation rate 
required 

Number of visits for 
treatments planned 
(excluding 
observations) 

Number of visits of 
treatments achieved 
(excluding 
observations) 

Cool Plain Moderate 3 Weeks 4 3 

Doubtful Gap Very High 2-3 Weeks 4 2 

Farm Ridge Very High 2-3 Weeks 4 4 

Fifteen Mile Ridge High 2-3 Weeks 4 3 

Ogilvies Airstrip High 2-3 Weeks 4 3 

Ogilvies Quarry Moderate 3 Weeks 3 3 

Round Mountain Moderate 3 Weeks 4 3 

Wuthering Heights Very High NA NA 2 

Totals  Over 18 weeks 27 23 

Note: The data above indicates the average number of sites treated per day is 19.4.  

Table 5: The number of locations, sites, area of occupancy, treatment 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 

Chemicals used 
Weed control 
contract  costs per 
season 

2003-04 1 5 0.09 2 Grazon DS <$2,000.00 

2004-05 2 1 >0.01 5 Grazon DS <$5,000.00 

2005-06 3 4 2.17 8 Grazon DS <$5,000.00 

2006-07 3 0 0.00 9 Grazon DS <$7,500.00 

2007-08 3 10 3.76 19 Grazon DS <$10,000.00 

2008-09 4 5 >0.01 27 Grazon Extra $14,850.00 

2009-10 4 47 0.045 71 Grazon Extra $36,650.00 

2010-11 7 63 1.36 73 Grazon Extra $39,051.00 

2011-12 7 165 0.69 #66 Grazon Extra/Brush Off  & 
Round Up Biactive (EEC) $49,852.00 

2012-13 7 75 0.03 #31 Grazon Extra & Round Up 
Biactive (EEC) $47,572.00 

2013-14 8 72 0.04 23 Grazon Extra or  Tordon & 
Round Up Biactive (EEC) $42,000.00 

Totals 8 447 8.19 279  $249,475.00 

Note: All costs exclude GST. Costs before 2011-12 include survey work by a weed contractor. #: Missing records and poor 
or inconsistent chemical treatment records were a part of this data set. Spray trial plot data are included in the data set for 
2013-14 only. Costs for 2013-14 lower due to some treatments being conducted by NPWS Field Staff.  
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Table 6: Treatment analysis and comparison between 2010-11, 2011-12, 2012-13 and 2013-14 seasons. This 
table indicates the site numbers that required no treatments for the listed periods and is an indication of 
plant persistence at all other sites. 

Location 

Site Numbers 
requiring 
NO treatment 
2010-11 

Site Numbers 
requiring 
NO treatment 
2011-12 

Site Numbers requiring 
NO treatment 2012-13 

Site Numbers requiring 
NO treatment 2013-14 

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 

3, 6, 7, 8, 9, 10, 11, 12, 13, 
14, 15, 16, 17, 19, 21, 25, 27, 
28, 29, 32, 33, 34, 35 and 36 

Doubtful 
Gap First treatment 

All sites required 
at least 1 
treatment 

3, 4, 6, 7, 8, 9, 11, 12, and 
15 14, 17, 18 and 19 

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 

2, 6, 7, 10, 11, 12, 13, 14, 16, 
16, 17, 18, 20, 22, 26, 27, 28, 
35, 36, 52, 56, 59, 60 and 62 

Fifteen Mile 
Ridge First treatment 5, 7, 8, 12, 20, 

22, 24, 28 and 29 

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 

1, 5, 6, 7, 10, 11, 12,  20, 26, 
27, 28, 29, 30, 33, 39, 41, 42, 
43, 53, 55, 56, 57, 60, 61, 63, 
64, 67, 69, 70, 77, 78 and 79 

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 

3, 5, 7, 8, 9, 11, 12, 13, 14, 
15, 17, 19, 20, 21, 25, 27, 30, 
32, 34, 35, 36, 37, 38, 39, 40, 
41, 42, 43, 46, 49, 50, 53, 54, 
55, 56, 57, 59, 62, 63, 64, 65, 
66, 67, 68, 69, 70, 71, 72,73, 
74, 75, 76, 77, 80, 82, 85, 87, 
98, 99, 100, 101, 102, 105, 
106, 107, 108 and 111 

Ogilvies 
Quarry 3 4, 5, 9, 10 and 12 4, 5, 6, 7, 8, 9, 10, 11, 12, 

13, 14, 15, 17 and 18 3, 8, 13, 15, 16, 17, 18 and 19 

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 

1, 2, 3, 6, 7, 9, 10, 11, 12, 13, 
16, 19, 20, 21, 22, 23, 25, 27, 
28, 29, 30, 31, 32, 33, 34 and 
36 

Wuthering 
Heights N/A N/A N/A First treatment 

Note: Yellow highlighted bold numbers indicate sites requiring NO treatments for three consecutive years. These site 
numbers also underlined indicate sites that have required NO treatments for four consecutive years.  

Correction to this table in the previous year’s report: Site FMR40 was recorded as having no treatment in 2011-12 season. 
This was incorrect as it was a new site (found in 2011-12). It was treated for the first time in that year but was not recorded 
as treated in Treatment Booklets. 
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Table 7: Percentage of sites requiring no treatment for 2010-11, 2011-12, 2012-13 and 2013-14 seasons. The 
number of old sites requiring no treatment this season/the total number of sites recorded the previous 
season (percentage of sites requiring no treatment at the named location).  

Location 2010-11  2011-12 2012-13 2013-14 

Cool Plain 15/17 (88%) 13/18 (72.2%) 26/34 (76.5%) 19/36 (52.8%) 

Doubtful Gap 0 0 9/16 (56.3%) 5/19 (26.3%) 

Farm Ridge 0 0 19/58 (32.8%) 16/63 (27.6%) 

Fifteen Mile Ridge 0 9/32 (28.1%) 35/74 (47.3%) 29/90 (32.2%) 

Ogilvies Airstrip 18/45 (40%) 17/36 (47.2%) 44/68 (64.7%) 48/111 (43.2%) 

Ogilvies Quarry 1/8 (12.5%) 5/12 (41.6%) 14/18 (77.8%) 10/20 (50%) 

Round Mountain Trail 14/18 (77.7%) 11/19 (57.9%) 21/32 (65.6%) 26/38 (72.2%) 

Wuthering Heights N/A N/A N/A 0/1 (0%) 

Example: The 2013-14 figures per location. The first number represents the number of sites requiring no treatment, the 
second figure represents the total number of sites found at the location by end of 2012-13. For example, Cool Plain had 
52.8% of previous seasons site finds requiring no treatment in 2013-14. 
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Table 8: Lontrel and Round Up Biactive Trial sites at site FMR16 on Fifteen Mile Ridge. 

Site number Easting Northing Site size Number OHW % Cover Conditions Treatment type 

RUL 01 625076 6012937 1 X 1 M 10 11% Moist Round Up 

RUL 02 625086 6012925 1 X 1 M 31 22% Moist Lontrel 

RUL 03 625084 6012924 1 X 1 M 18 26% Wet peat Lontrel 

RUL 04 625089 6012910 1 X 1 M 21 29% Moist Round Up 

RUL 05 625061 6012941 1 X 1 M 11 11% Dry Lontrel 

RUL 06 625089 6012934 1 X 1 M 14 22% Moist Round Up 

RUL 07 625066 6012933 1 X 1 M 4 4% Dry Round Up 

RUL 08 625087 6012933 1 X 1 M 7 15% Moist Round Up 

RUL 09 625080 6012915 1 X 1 M 3 4% Wet peat Round Up 

RUL 10 625084 6012910 0.5 X 0.5 M 5 16% Moist Lontrel 

RUL 11 625087 6012918 0.5 X 0.5 M 20 48% Moist Lontrel 

RUL 12 625093 6012916 0.5 X 0.5 M 4 20% Wet peat Round Up 

RUL 13 625081 6012925 0.5 X 0.5 M 40 76% Dry Lontrel 

RUL 14 625070 6012931 0.5 X 0.5 M 16 44% Dry Lontrel 

RUL 15 625061 6012941 0.5 X 0.5 M 7 40% Dry Round Up 

RUL 16 625080 6012913 0.5 X 0.5 M 14 48% Moist Round Up 

RUL 17 625090 6012908 0.5 X 0.5 M 10 48% Moist Lontrel 

RUL 18 625084 6012914 0.5 X 0.5 M 10 20% Dry Round Up 

RUL 19 625080 6012949 0.5 X 0.5 M 24 44% Moist Round Up 

RUL 20 625083 6012944 0.5 X 0.5 M 1 8% Wet peat Round Up 

RUL 21 625087 6012940 0.5 X 0.5 M 16 48% Dry Lontrel 

RUL 22 625104 6012919 0.5 X 0.5 M 5 12% Dry Round Up 

RUL 23 625108 6012920 0.5 X 0.5 M 1 4% Moist Round Up 

RUL 24 625085 6012922 0.5 X 0.5 M 7 36% Dry Lontrel 

RUL 25 625090 6012913 1 X 1 M 4 10% Moist Lontrel 

RUL 26 625089 6012918 0.5 X 0.5 M 20 48% Wet peat Lontrel 

RUL 27 625082 6012941 1 X 1 M 20 31% Moist/Dry Round Up 

RUL 28 625084 6012940 1 X 1 M 1 13% Moist/Dry Lontrel 

RUL 29 625280 6012925 1 X 1 M 9 1% Wet peat Lontrel 

RUL 30 625084 6012928 1 X 1 M 32 31% Moist Lontrel 

RUL 31 625130 6012966 1 X 1 M 16 20% Dry Lontrel 

RUL 32 625130 6012966 1 X 1 M 9 11% Dry Round Up 

Totals   20 m2 410 26%  16 each 
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12. 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 (to February 2014) 
 Office of Environment and Heritage FlickrSite 

http://www.flickr.com/photos/nswnationalparks/sets/72157639637761173/ 

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

Orange Hawkweed Reports: 

 Orange Hawkweed Control Program Report 2010-11 
http://www.environment.nsw.gov.au/protectedareas/OrangeHawkweedKosciuszko10_11.htm 

 Orange Hawkweed Control Program Report 2011-12 
http://www.environment.nsw.gov.au/protectedareas/120807OHAR1112.htm 

 Orange Hawkweed Control Program Report 2012-13 
http://www.environment.nsw.gov.au/protectedareas/130569OHAR1213.htm 

 NSW State Wide Orange Hawkweed 
Strategyhttp://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/ 

 

 

 

 

Image 10: Wuthering Heights site WH01, approximately 5 km due east of the 
Fifteen Mile Ridge infestation, which is the furthest ridgeline visible on the 
horizon (Photographer: Jo Caldwell, 2014).  
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