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~ QEFENCE RESLARCH ESTABLISHMENT SUFFIELD
: _ RALSTON ALBERTA ;

SUFFIELL MEMOXANDUM NO. 48/71

DOWNWIND TRAVEL CF HERBICIDES (U)

(Procedures to be Used in Trials 12-19,
Field Experiment No. 593)

Prepared by

B.G. Cameron and J. Monaghan

1. REFERENCES

a. Saskatchewan Research Council (SRC) letter dated
14 May 69 (DRES 221-50/3)

! b. Proposed pesticide field trial program, prepared
by SRC 23 June 69

¢c. DRB 6800-1-1 dated 3 July 69
d. Suffield Memorandum No. 71/69
e. DRB 652 dated 28 April 70

f. Suffield :femorandum No. 18/70

g. Fleld Trials suggested by Canada Department of
agriculture (CDA), 5 Feb 71

2. PURPOSE

DRES has provided assistance to the Saskatchewan Research
Council (SRC) and the Canada Department of Agriculturc (CDA) in trials
ur - FE 593 in 1969 and 1970. The purpose of thesc trials has been
to._s8ess the downwind drift of selected 2,4-C formulations, when
sprayed at normal agricultural rates, und¢r similar weather conditions
and this overall purposc is to be maintained in the current series of

trials.
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Tentactive results from trials 4-11 of this series suggest
t downwind drift of 2,4-D dimcthylamine is restricted to f'ne
adrtsol rcleased with the spray, but in the case of the butyl ester,
the initial drift of acrosol is followed by vapour ¢volved from the
sprxayed arca. SRC/CDA wish to confirm these results and to determine
the droplet and vapour compoucnts of downwind drift for 2,4-D
isooctyl cster.

DRES is interested in this trial series for the purpose of
making fundamental measuremcnts on the sprayed materiil. For this
reason DRES has entercd mere fully into the trial program and has
agreed to sharc the cost of the tagged 2,4-D csters and amine which
are to be used, in addition to providing facilities for the trials
and for subscequcnt enalysis.

3. OBJECTIVES

a. SRC/CDA

1) To spray areas of prairie terrain separately with
2,4-D dimethylamine, butyl ester and isooctyl ester.

~— 2) To obtain aerosol samples at the dowowind edge of
an area sprayed with 2,4-D dimethylamine.

3) To obtain initial aerosol and sequential vapour
samples at the downwind edge and downwind of arecas sprayed with
2,4-D butyl ester and 2,4-D isooctyl ester.

b. DRES

1) To determine the umd of spray from a selected
spray nozzle.

2) To determine the density and drop sizc of ground
deposits from the sprays with each 2,4-D compound.

3) To deturmiuce the drop size of the airborne
droplet clouds and the change in droplet size with downwind distance,

4. SCOPE

Two successful trials zre required with each of the three
we rials. If timc and wcather permit, two further trials with
2,4-D dimethylaminec will be attempted: one under optimum spraying
conditions and one at high wind spueds,
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A suitable area near the Vertical Grid Layout.

6. WEATHER
a) Wind dircction: any

b) Wind spced: 8-16 i/hr; but >16 rii/hr for onmc
dinethylanine trial

¢) Air Tenperaturc: rot higher than 95°F

d) Precipitation. nil for 24 hr prior to and during
a trial

€) Stability: neutral to tioderatc lapse

'« *ATERIAL
p
a) 2,4-D butyl ester, 2,4-D dinecthylanine and 2,4-D
' i1sooctyl ester, all tagged C!%. Activity 2.5 mCi,
minimum per trial.

b) The above three materials, untagged, provided
by CDA.

¢) Booa sprayer completc with nozzles size 65015

d) Pie platecs: 24 per trial

e) Cascade Impactors: 9 per trial

£f) Chromatographic.(silica rel) paper 4"x4'. 24 per trial
g) Rotary droplet samplers: 10 per trial

h) Airborme Cloud Samplers. 66

1) Gasoline Pumps. 27 plus sparecs

J) SKVA Electrical Generator
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g
. LaYOUT

Details of the sampling layout ar. given in Figure 1.

Ground Contaxination Saupling

dry pic platcs cach con-aining 2 47°x&7 sheet of silica gel
:hromatographic paper will be used 2s ground scmplers. The desired
jround contamination dencity is 10 oz. 2,4~D ester or amine per acre.

Rotary droplct samplers will bec used to collect sprayed
lroplets for sizing. 4 suitable scurce of clzctric power is required
for this purposc.

Vapour and /fcrssol Sampling

Vapour and aerosol samplcs will be collected by silica gel
samplers operated at 50 l.min ! by gasolinc pumps. Silica gel
samplers equipped with a "snoot" attachment will be oricnted downwind
it all sampling positions for measurcment of vapour components.

\- 10l and vapour conmponents will bc measurcd at some sampling
pOwetions by means of unprotected silica gel samplers orieated upwind.

Samples of the airborne particulate cloud will be taken for
sfzing by Cascnde impactors.

9., METEOQROLOGICAiL. OBSERVATIONS

A met station will bc¢ sct up in a position close to the
spwind edge of the layout. The following mcteorological information
{s required:

a. Wind spocods at 1/2, 2 and 4n
b. Wind dircction at 2nm

¢. &ir and surface temperatures
d. Temperaturc gradient 4u - 1/2n
e. Rcelaitive hu-tdaty

N f. Cloud cond:itions and sunshine
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10. PROCEDURE ’ |

initial dilution of thi t.gpued 2,4 " formulacions with
untagged nmat.rial will b. Jon, at the #nei rctive Stores site,
Subsequent additiorn uf wiat.r will b. dune 20 the trial site.

The lavoue +#11 be orivntid vn the Lasie of the forecast
wind dircection and the spray irea narked out with its long axis
crosswind. After 211 saaplete wnve buen empiiaced and tested, a
"dry" rur will b¢ made with the boor sprayer to check traverse speed,
following which the apparatus will be chovged with the designated
matuerial. Aspirated sauplers and the rotary drop samplers will be
started and on instructions fror H/TSS the arva will be eprayed in
a single pass. Zerce fur the trial will be the stert of spraying.

The residual agent in the sprayer will be weighed to determine the
veight of charging dispecrsecd.

Silica ge¢l samplers will be oriented as follows at 1/2m,
Im and 2 heights:

\ﬁETERIAL ,
POSITION AMINE BUTYL ESTER ISO00CTYL ESTER
1 1U + 30D 10+ 30D 1UVU+3D
2 1 D 1
3 : 1D 1D
4 10 +30D 1U4+3D 1U+3D
5
6 1D
7 10+ 30D 10 +30D 1 U +30D
8 1L +#10D 1D
9 1LU +1D b 10
10 10 +10D 1D
' = upwind D = downvind
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Vapour and acrosol sanmpling vill proceed according to the
following schudule:

acrosol saapling:

a) Stlica gol :=npplers 2 to Z + 3 nin,

b) Cescadc inmnpactars: 7 to 2 4+ 3 ain.

Vapour sarnling:

a) Silice gel sanmplers at positions 1, 4, 7.

2 te 2 + 3,
Z +# 3 to 2Z + 30,
2 + 30 to Z + 90 min.

b) Silica gel samplers at rcmaining positions:

Z to Z + 90 oin,
g
’ Ple plates will be capped and picked up as soon as the

spray pass 1s conpleted. Rotary samplers will be switched off and
collected therecafter.

11, PHOTOGRAPHY

i still, black and white, photographic record is required
of the layout and sampling cquipment.

12. ANALYSIS

Ground contanination, vapour and aerosol sampling will be
analyzed by liquid scintillation counting by CDA with DRES
assistance. Droplet sizing from rotary sampler records will also be
carried out at "RES. Analysis of cascade impector samples will be
carried out by SRC/CDA.

1 RADIATION S..FETY
) —

a) It is expected that 1 total of 30 mCi of C!“ tagged
2,4-D cster and apinc will be at DRES prior to this scries of trials.
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amount aof 1% ¢ be used in 1ny cne trial will be 2.5-4.0 uCt.
rueceipt, the thgged 2,4-D wster ind 2,40 amine will be kept in
thy Radiocactiv.: Sturag. Buildiag. all mixing of thusc matersils for
spraying will be done at that location,

b) Filn badges will be worn by all personnel engaged in
the trials with radinactive waterial.

¢) The vehicle ursed to transport tagged naterial frouw the
mixing situ to the layout will carry Radivactive Material” signs
front aund rcar and un both sides. The bour sprayer rescrvoir will
carry 2 trifoill radiation warning sign.

d) The boun sprayer will! bo fliushed three tiumes with
watcer and oncc with isoprvpyl aleohol following ecach spray run with
tagged material. U-us.d vosiducs froun these trials will be collected
on site im guitabl. -ontaiuers vhich will be dumped in the Radiocactive
Disposal irca.

e) Rceoms 222E aund 222P, Central Lakoratory, arc designated
as the arcas in which samples from trials with tagged materials will
b andled. The rooms will be signed accordingly (medium level
1y ratory) and access to them will be rcstricted to personnel directly
ioncerned with this field experiment,

f) & post trial survey will bc conducted to follow the

decay of bet: activity in thce sprayed area., It is expected that this
will not be measurable for wmorc than 30 days.

15, ADMINISTRATION

H/Chemn Provide Radiation Safety Officer,
Chemical test team, Co-ordinatc
saupling schedule and record sampling
tires. Provide sanpling equipwment;
arrange for purchase of Cl* tagged
materials; assist in analysis;
prepare report dealing with DRES
ovjectives. Provide film badges as
required.




H/Tech S

Hi/Mct

SRC/CDA

H/Photo Group
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In chrge of trinl. Liyout
preparition. Record zero and spray
run tizes. Provide spray apparatus,
Scuple of sprayed matcrials to

Ch.n 5. ifix 2,4-D matcrials ond
waiter 13 direcced by SRC. Provide
‘“aldivacsive Aaterial® signe for

“furitions vehicle as required.

Recors of arount of agent dispersed.

Torueast and nmeteorclogical
c.scrvatlions,

Provide untagged 2,4-D esters and
aminc., Assist in layout and sample
preparation and analysls. Prepare
report decaling with SRC/CDA
objectives.

Still photography.
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O SiGel m(o-.!'nln-ﬁul
T, lond 2m)

. 300! Samplers (Sequenced '§ , | end 2 m)
O sisel Somplers (TD %, iend 2m)
O Pie Pion

4 Jump Card (¥f nesded)

BB Coscote impector () and 2 m)
[ ceseste impestor (Jgm)

A. Mo Piate abarasind olther side
of Wee.

8. Clesiric power requirad for
Retery Siaers.
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~LAYOUT DIAGRAM F.E. 593 (TRIALS 12 —19)
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