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AIRWEED 89 

A REPORT OF THE PROGRAMME 

INTRODUCTION 

In many parts of the world the use of helicopters to apply 
herbicides and fertilizers has become an integral part of 
silviculture, Helicopters have been used in New Zealand and the 
United States for over two decades to apply herbicides to 
control unwanted vegetation in commercial plantations. 
Helicopters offer the most effective means of applying 
herbicides to sites inaccessible to ground machinery. 
Confidence in the ability to apply herbicides accurately has 
come with advances in technology. With production rates 
expected to be between 4 and 10 times greater than tractor 
mounted equipment, helicopters have the potential to provide a 
safer method of applying herbicides (in terms of human exposure 
and environmental impact of herbicides). Traditionally, ground 
operations continue throughout the planting season, often under 
sub-optimun weather conditions, with the consequential increased 
probability of exposure of operators to herbicides and increased 
likelihood of off target movement. 

Many of the soil active herbicides are now available in 
granulated form. These have distinct advantages over liquid 
formulations in that they are lighter, require no. mixing, do not 
drift (provided there is no dust), easy to recover after 
spillage and there is no difficulty in disposing of containers. 
At present the only equipment specifically designed to apply 
granulated herbicides is fitted to aircraft or is operated by 
hand. 
The Airweed 89 programme was designed to evaluate aerial

application (by helicopter) of liquid and granulated 
formulations of herbicides. Specifically the system was to be 
evaluated as an alternative to the labour-intensive means 
currently used to control competing vegetation when establishing 
pines on steep land. However other flatter areas were included 
in the programme to evaluate the technique over a wider range of 
topographic, soil and weed conditions. 

PREPARATORY PROCEDURES 
Control specifications 

The conditions of the contract were a modification of those in 
use by the Department of Conservation, Forests and Lands, 
Victoria for aerial spraying of competing vegetation in pine 
plantations. The contract document [appendix 1] specifies the 
extent of the programme, condition of supply, control of the 
operation, charges, specifications for equipment, responsibility 
for insurance, compliance to relevant Acts and Regulations, and 
safety procedures. 

Sites 

As the main objective of the exercise was to evaluate aerial 
application of herbicides on areas that were inaccessible to 
ground machinery,priority was given to second rotation sites and 
steep first rotation sites in the Blackwood·valley. Other areas 
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were included to cover a diverse range of conditions and provide 
a programme that was viable for the helicopter operator (Table 
I). All sites were in the rainfall zone between 800 and 1000 

·mm. However, the adverse response to the aerial programme
generated by the community living in the Blackwood Valley, and
the subsequent backdown by the government in response to
community pressure, resulted in a severe reduction in the size
of the programme. (Attachment 1 details the circumstances
relating to the controversy surrounding the application of
herbicides by air in the Blackwood Valley).

Table I Description of sites selected for Airweed '89

Plantation Area Topography Soil History Site 
(ha) 

't 
Description Preparation 

Maidment * 180 steep, 78 loam farmland none, shade 
(igneous) removed 

Folly * 120 steep. 78 loam l rotation windrowed,
, 

(igneous) pine (1988-89)
Milward * 100 moderate to loam 1 rotation windrowed, 

steep (igneous) pine (1988-89) 

trees 

burned 

burned 

Ferndale * 180 moderate to clay loam eroded deep ripped, 
steep (igneous) farmland shade trees 

removed 
Grimwade 115 undulating sandy, loam 1 ro1;.ation windrowed, burned 

loam pine (1986) deep 
(igneous ripped on later-
and later- itic soil 
itic 

Darrell 140 undulating loamy sand farmland deep ripped 
- loam
(lateritic) 

Bussell 56 moderate to loam l rotation windrowed, burned
steep (igneous) pine (1987) 

HcLarty 70 moderate to sand l rotation windrowed, burned
flat (sediment- pine (1986), ploughed, 

ary) furrowlined 
Myalup 79 flat sand (Sed- 1 rotation windrowed, 

imentary) pine (1988-89) 
lined 

Total 1040 
anticipated 

Total{actual) 460 

* Areas deleted from the aerial programme after government
backdown following community protests. Milward was not
replanted pending the outcome of a submission by an adjacent
landholder to purchase the property.

- ---...... ....... _____ ·--.. 

burned 
furrow-
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Herbicide prescriptions 

Herbicides and the formulations (Table II) were selected to 
provide broad spectrum weed control and sufficient residual 
activity at each site to maintain weed free conditions for 12 
months. Four herbicide prescriptions were selected for the 
programme (Table IIIA). The allocation of treatments was based 
on the weed composition of each site. (Table III�) However, 
after the cancellation of much of the programme, granular 
formulations were given greater prominence in order to fully 
utilize the applicating equipment while it was in Western 
Australia, and acquire realistic cost data for granule 
application. 

Table II Description of herbicides 

Trade name Formulation 

Velpar ULW 

Velpar L 

Gess.prim 

Vorox AA 

Forest Mix 

750gm/kg of hexazinone as a disbursable 
granule 

250gm/kg of hexazinone as a water miscible· 
liquid 
500gm/kg of atrazine as a flowable liquid 

320gm/kg of amitrole, 320gm/kg atrazine as 
a flowable liquid 
75gm/ha hexazinone, 250gm/kg atrazine as a 
coated clay granule 

Operation rate 

2kg/ha (1.5kg/ha 
ai), 3kg/ha (2.25 
kg/ha, ai} 
6 1/ha (l.Skg/ha , 
ai) 
10 1/ha (5.0kg/ha, 
ai) 
4 1/ha (1.28kg/ha, 
l.28kg/ha, ai)
20 kg/ha (1.5kg/ha
+ Skg/ha, ai)

An anti-evaporant (DC Trate) was added to liquid formulations at 
4% vv.

Equipment specifications 
Helicopter - Hiller UH 12E Soloy 
Turbine - Allison 250 C20 
Spray equipment - see attachment I p27, 28 [plate l] 
Granule applicator - DuPont ULW applicator manufactured by 
Simplex USA. Pneumatic material conveyance, independent 
rate adjustment at.each side of helicopter.[plate 2] 
Additional specified features - onboard fogging system 

- spray valve suck-back device
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Calibration 

For liquid formulations the helicopter was calibrated to deliver 
60 1/ha of spray mixture. Twenty Spraying Systems 6515 nozzles 
were used. Foward indicated speed was 84 kph. An onboard 
flowmeter enabled the pilot to monitor output at all times 
during flight. Swathe width was 9 m and marking was achieved by 
the pilot dropping a "flag" at the end of each run and 
positioning the aircraft directly over the flag to execute the 
next run. Release height was stipulated at 1-2 metres above 
target with a maximum acceptable height of 3 metres. Full 
details of equipment specifications appear in Appendix I. 

Granulated formulations were applied by a DuPont ULW applicator 
manufactured by Simplex, USA. This equipment was specifically 
developed for the purpose of applying granulated herbicides from 
helicopters in forest operations. The device features positive 
rate adjustment and pneumatic material conveyance to 3 release 
points on each side of the helicopter[plate 3]. Monitors and 
controls in the cockpit allow the pilot to accurately adjust air 
velocity and herbicide feed rates. Pilot-controlled positive 
shut-off gates allow an instant on/off control to prevent 
inadvertent dispersal of herbicide. Forward indicated apeed was 
84 kph. 

This applicator had not previously been used in Australia and 
it was necessary to assemble the machine at Ludlow. A 
technologist specialising in the use of the equipment travelled 
from the USA to assemble, calibrate [plate 4], and develop an 
acceptable distribution pattern (figs lA, 1B ,lC) for each 
formulation. This procedure took 15 days.Swathe widths of 30m 
(Velpar ULW at 2kg/ha),20m(Velpar ULW at 3kg/ha) and 15m (Forest 
Mix at 20kg/ha} were adopted. 

Plate 3 

Simplex granule applicator 
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CALIBRATED DISTRIBUTION PATTERNS 

FOREST MIX 20 Kg/Ha 

COV = 7.6% at 15 m swath 

3 

3 

3 

5 7 9 

SWATH (m) 

r 

11 

VELPAR ULW 2 Kg/Ha 

13 

COV = 23.0% at 30 m swath 

S 7 
SWATH (m)

9 l l 

VELPAR ULW 3 Kg/Ha 

12 

COV = 11.5% at 20 m swath 

s 7 9 
SWATH (rn) 

11 12 15 
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Plate 4 

Traps used to calibrate the Simplex granule applicator 

Meteorological constraints 

Strict compliance to weather constrains were necessary to 
prevent off-target movement of herbicide. A weather forecast 
was requested each day in order to plan the daily programme. 
For Airweed 89, maximum wind speed was set at 10 kph with gusts 
of 5 kph above main wind speed allowable. Spraying was not to 
occur in calm conditions, when a temperature inversion was 
identified, or cadiabatic conditions prevailed. A maximum air 
temperature for spraying was set at 25°c. Two weather 
monitoring teams were allocated to each target area and readings 
were taken prior to and at 15 minute intervals during the 
operation. Weather monitoring sites were chosen in or adjacent 
to the target area such that extremes of weather conditions were 
recorded. Weather teams measured dry bulb temperature, relative 
humidity, wind speed and wind direction. Each team was in 
continuous radio contact with Operation Control (appendix 11, 
p 1 ) . 

Environmental constraints 

It was recognised that aerial application of herbicides would 
generate emotional debate in the community. Consequently more 
stringent precautions were taken to avoid off-target movement, 
either directly (drift) or by storm run-off, then was normal for 
ground operations. Buffer strips of no less than 20 metres were 
provided either side of any water course and at least 40 metres 
adjacent to major rivers. 

Where liquids were applied, water sensitive cards were placed at 
the edges of the target areas adjoining private property or 
stream buffers. The minimum distance between water sensitive 
cards was 100 metres. However, the frequency was negotiable on 
the request of adjoining land holders. For granular 
formulations traps were placed in a line at right angles to a 
boundary adjoining private property, streams or native forest 
(see Appendix II, p3). 
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Environmental Monitoring 

There were 3 aspects of environmental monitoring: 

I, Water sensitive paper was placed on the edges of the 
target area. Granule traps were positioned on target 
boundaries, particularly where edges were adjacent to 
private property or rivers. This was to monitor if 
off-target applications occurred. 

II. Water samples from streams draining the target areas and
from nearby rivers or streams were collected in bottles
supplied by the chemistry centre. Samples we� taken
before herbicide application and at intervals thereafter
corresponding to significant rainfall even� (appendix II,
p2,3). The proposal was to monitor run-off water from 4
rainfall events after application. An EPA officer
undertook high intensity during the first rainfall event.
Sampling were sent by courier to the Chemistry Centre for
analysis.

III. A study of the effects of herbicide application on aquatic
invertebrates was undertaken by an EPA officer.

The EPA will prepare a report detailing the.results and 
implications of the environmental monitoring programme. 

Control 

The organisational structure for the aerial programme involved 
the appointment of 4 key personnel, 

1 . 

2. 

3 • 

4. 

Controller - John Skillen 
Overall responsibility for the operation with specific 
responsibility for media , public liaison and information 
distribution to other CALM staff. 

Heliboss - Max Rutherford 
Responsible for field operations. Co-ordinated 
monitoring, preparation of maps, safety contingency plan 
and field logistics. 

Helipad Manager - Scott Wood 
Responsible for loading aircraft, recording, aircraft 
safety and training of helipad crew. 

Programme Advisor - Ray Fremlin 
Specific responsibility for prescriptions, training 
arrangements, supply logistics and co-ordination of 
information. 

In addition to the Heliboss and Helipad Manager who were on site 
during each operation, two crews were responsible for weather 
monitoring and two wages employees were located at the helipad 
performing duties related to the helipad. 



I. 

PROGRAMME FOR MONITORING HERBICIDE APPLICATION AND CONTINGENCY PLANNING 
FOR CONTAMINATION IN THE DEPARTMENT OF CONSERVATION AND LAND MANAGEMENT'S 

- AERI,_AL (HELICOPTER) APPLICATION OF HERBICIDE (AIRWEED)

CONTENTS 

Weather Monitoring 

Monitoring Spray Application 

Monitoring Granules Application 

Contingency Plan for Contamination 

INTRODUCTION 

Monitoring of the Airweed Programme is carried out during the application 
of herbicide, and for a period afterwards whilst it is considered there is 
any chance of herbicides entering the water supplies adjacent to the 
target area. 

The contingency' plan for a herbicide spill involves: 
(a) training of ground crews
(b) implementation of emergency procedures in the

event of a herbicide spill

WEATHER MONITORING 

The heliboss will obtain spot forecasts for likely target areas, on the 
afternoon of the day prior to the spraying operation commencing. 

Two weather monitoring teams will be allocated to each target area. They 
will take reading prior to the operation commencing, and at 15 minute 
intervals during the operation. The weather monitoring sites will be 
determined by the heliboss, who will choose sites in or adjacent to the 
target area which are likely to record the extremes in weather conditions 
- eg: near ridgetops.

Weather teams will measure dry bulb temperature, relative humidity, wind 
speed and direction (including variations). 

Spraying shall not occur if: 

1. Wind gusts exceed Skm/h above the mean wind speed.

2. Winds, including wind gusts, exceed 15k.m/h at target level.

3. There is a possibility of still air containing suspended droplets
draining to a non-target area.

4. Air temperature exceeds 25 degrees C.

5. Rain is falling or likely to fall within six hours of conclusion
of a days operation.

6. Meteorological conditions indicate predisposition to formation of a
temperature inversion lower than 3000 feet agl.
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7. Conditions are such that cold air drainage in evenings may transport
suspended droplets downhill to non-target areas.

8. The heliboss considers there is any risk of contamination of
non-target areas.

MONITORlNG SPRAY OPERATIONS 

1. Water Sensitive Paper

Prior to spraying commencing the weather teams will put out spray
sensitive paper · on the edges of the target area. High priority will
be given to placing the strips on edges of the target area which
adjoin private property and stream buffer. The minimum distance
between spray strips will be 100 metres or at greater frequencies at
the request of adjoining landholders. The weather monitoring teams
will observe these strips for signs of contamination while the spray
operation is in progress.

2. Chromatographic Plates

Arrangements are in hand for an officer of the E.P.A. to lay out the
plates within each target area. These plates will be located within
the target area, and immediately outside the target area. The
location of these plates will be determined in order to ensure a high
priority is given to buffer areas and private property immediately
adjacent to the target area, on downwind areas.

�..,.u.· 

� 
-===-----i'-:-:1.,o----==-=•-....... =--,=a:--=----·:�:-:-.:-.-·· --· - . . . ..ra-- e:;,'-'.:NpA"-1 

1�tt �;:;, Nor.J 7Af).�, A-#.A. 
I o:, l"O(. -1-.v,.. 

If contamination of the water sensitive paper is observed by the weather 
monitoring team or the E.P.A. officer then the operation will be 
immediately cancelled . 

The plates which have been exposed to the spraying operation will be 
forwarded by the E.P .A. officer to the Government Chemical Laboratories 
for analysis. The plates will allow quantative measurement of active 
herbicide applied during the spraying operation. 

3. Water Sampling

Instructions:

Sampling will be done by a CALM officer using bottles provided by
Government Chemical Laboratories.

Dip sample prior to spraying then at first rainfall event greater than
5mm as close as possible to start of rainfall event then at 2 hour
intervals and up to 6 hours after rainfall event. (During daylight
hours).



The same procedure should be followed for 4 rainfall events following 
spraying. Samples will be taken in 500ml amber glass bottles with tim 
caps and should have sampling location, time and date recorded on a 
label on each bottle. 

An E.P.A. officer will undertake a high intensity sampling during the 
initial stages. of the first heavy rainfall event (greater than 5mm) 
fallowing spraying. He will also place diatometer slides upstream 
and downstream in major water courses - eg: the Blackwood River to 
monitor any changes in stream flora. 

The sample bottles will be forwarded to the Government Chemical 
Laboratories by courier immediately after the samples have been taken. 

On being provided with the results of the sampling the Department will 
immediately advise the Public Health Department if the levels of 
herbicide exceed lOug/litre (see Water Quality Criteria for Marine and 
Estuarine Waters of Western Australia - EPA Bulletin 76 April, 1980). 

Locations: 

Hills - Site l ·(FX5123) 
Grimwade - Site 1 (FM6378) 
Long - Site 1 (GC6654) 
Folly - Site 1 (GK5052) 
Webb - Site. 1 (EL6954) 

- Site 2 (EJ7021)
Milward - Site 1 (GD4993) 

- Site 2 (GD4961)
- Site 3 (GE4989)

Gilchrist - Site 1 (FY5389) 

MONITORING GRANULE OPERATIONS 

Granule Traps 

Arrangements are in hand for an E.P.A. officer to lay out the traps within 
each target area and immediately outside the target area. The location of 
these traps will be in accordance with the same criteria for the use of 
chromatographic. plates. 

If granules are observed to fall in traps located outside the target area 
the operation will be immediately cancelled. ...__ 

,wl,,o... 

CONTINGENCY PLAN FOR CONTAMINATION, 

See attached extract from the Airweed Manual. 



<X)NI'INSEN:Y AND SAFETY PLAN 

1. General

1.1 Corrm:m sense and adherence to Departmental safety procedures will
ensure the minimum risk of accidents occur ing during aerial
spraying operations. 'Ibis plan provides the necessary
information to deal with the anticipated emergencies that could
occur.

1. 2 'llle Heliboss is in charge of the operation at all times. However
ALL PERSONNEL involved in the operation are RESPONSIBLE for the
safe conduct of the operation. ANY PERSON observing potentially
dangerous situations is required to take appropriate action to
avoid an accident. 'lllis may mean taking i.rrm:diate action and
then informing the Heliboss.

1.3 ALL PERSONNEL are required to be fully familiar with the
information presented in this plan BEFORE the operation
corrim.:mces.

1�4 Incident management is co-ordinated by Heliboss and in his
absence the Helipad Manager.

2. Helicopter Operations

Details are provided in publication 'Helicopter Safety' FPS Jan 1987 
(Victoria) Salient points to remember are: 

3. 

3.1 

Helipad is noisy, windy and events happen QUICKLY. 
Movements to-wa.rds helicopter ONLY if pilot can make eye contact with 
you. 
Clothing, headgear and other objects must be secure as rotor wash is 
Fhenomenal {i.e. wear chinstraps). 

Herbicide Spill Containment/Decontamination 

Concentrate spills. 

Contain spill within a rroat or a trench. 
Spray a:mcentrate with KOH Solution, and spread slaked lime over area. 
Cover decontaminated area with 50mm fresh earth. 

3.2 Cperational Spills (Dumping) 

Identify dtm1psite. 
Contain spill with trench or rroat. 
Spray dump area with KOH solution, and spread with slaked lime. 
Record durrpsite on map. 

KOH IS A POTASSIUM HYDROXIDE SOLUl'ION, VERY CAUSITC AND CORROSIVE. 
PRO'l'ECrIVE cr.DI'HIN3 MUsr BE IDRN WHILE USING 'IRIS DECONrAMINA.TIN:;
AGENr. 
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Heliboss is to notify Controller of any spills in excess of 10 litres. 
Further action will depend on size and location of spill. 

3.3 Helicopter Decontamination 

Contractor is responsible for daily cleaning of nachine. 
KOH is used to purge spray gear. This is to be contained by trenches 
into the SllI11? at the helipad. 
Personnel on pad are to ensure that vehicles, equipment and personnel 
are u� of find droplets during flushing. 
Contractor will also wash helicopter body with solution, to be 
contained and directed into stm1p. 

3.4 Personal Contamination 

Personnel are to avoid being contaminated by wearing appropriate 
safety equipm:nt {see Section 9) • 
If contaminated 
* Rem:>ve affected clothing.
* Wash affected skin surfaces with soap and water, (tanker water can
be used at helipad) •
* If eyes are contaminated flush with water for 20 minutes.
* If herbicide is ingested refer to appropriate calm 729 for first aid
treatment and evacuate to nearest hospital.

4. Evacuation

In the event of further medical treatment being required, evacuation to be 
arranged by radio through the District Office to nearest hospital. 

- casualty condition will dictate need for arrbulance assistance.
- First Aid treatrrent to stabilize patient is to be undertaken until
evacuation is undertaken.

5. Ccmrrunications

RADIO 

'Ille Eeliboss will have radio contact with the helicopter on "si.rrplex" VHF. 

Each groop in the operation, reporting to the Heliboss will have radio 
contact with him using the standard VHF frequency for the District. 

TELEPOONE 

District Offices to have telephone numbers for emergency services 
available for immediate use. 
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