


























Appendix I
Obscrvation of sensitivity of plants to 24{D-245T spray.
ffecte

Goldenrod =
#hite Agh -
Butternut -
Red Maple -
Poison Ivy -
#ild Crape -
Sassafras =
Elderberry: =
Spice Bush -
Tulip Poplar -

Not _dffected

Choko Cherry -
Cedar =
Thistle -~
Raspberry -
Aster -
Virginia Tea =
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Operation "Sneeze

By Lawrence Sloteland William T. Ingram

Operation %“Sneeze'as might be implied ffom ité name, is a study of
oac particular phase of air pollution, namely, £hat of pollen pollution.
This phaserof the study will attempt to reveal éhe mechanism responsible
for the distribution of polleﬁ grains in the lower layer of the atuosphere,
namely, that layer which is in intimate contact with the man on the street.
This layer will be referred to as the "breathing line layer",

This paper will attempt to bring fo:th by use of proper engineering
acunmen, factors to be studied in order to devisg and evaluate effective
ragweed control programs. The basic index of tﬁe control program's effective-
ness is the daily pollen counﬁ. Tt therefore becomes necessary to know what
factors are involved in obtaining a pollen count that means something.

In the New York City area, tree pollens appear in the atmosphere in
early March, reach a peak during the first week in May, and disappear by the
first week in June. Grass poilens first appear in mid April, exhiﬁit no marked
peak season, but persist aﬁ abdut the same concentratién until late Seplember
or early QOctober, The amount of pollen in the ?ir at any given point or
locality will depend on the quéntity of pollen béing emitted by various plants

in the immediate vicinity and from neighboring sources.

1. Research Associate, Research Division College of Engineering,
New York University

2. Associate Frofessor of Public-Health Engineering
College of Engineering, New York University
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N In order to use thé pollen counf as a means of evaluating ragweed
‘controlvprograms, it becomes necessary to sample the atmospherehto obtair,
a picturevof the variéiion in polleﬁ count Sothtverticallyﬂand horizontal;y.

The sampling apparatus whéther.it be gravimetric or’volﬁmetric has
to be located in the proper‘place. Buildings, trees, and other ohjects o
cause unadvomdable air turbulence and unpredlctable air currents that will
greatly influence the concentratxcn of pollen being sampled. The present
- methed of sampling, naﬁeiy, the‘gfavity siidé does not present a true picture
of the quantlty of pollan ex;st;ng in the atmosphere. First of all, this
method is based upon the rate of fall of ragweed pollen whlch is assumed o
' be a smooth spere falllng in qulescent air. Upon examlning ragweed pollen,
we notice that it is not a true smnoth sphere but rather one that has spicules.
The present collection method is not made in a stlll atmosphere but in one
which ié in motion. Because of these variations from the basic assumptlons,
it is improbable that the conversion from gravxmetrzc to VOlumetrlc data
means much. This is an important fact since pollen is sampled gravimetrically
and then converted toAthe equivalent volumetric count which is reported,
Since the air is in‘motion, it is probable that the pollén éample results
more from impingement than settling. - | V |
The next intereéting feature in the present‘sysiém of pollen

sampling is the location of the sampling equipment. The stations selected;
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are usually the roofs of»the tallest buildings in the center of the area to
be sampled. The severity of a hayfever attack is dependent on the quantity
of pollen inhaled which is a function of the rate of inhalation of air in
the immediate vicinity of the nose. It seems slightly foolish to go about
sampling air at a level at least 20 times the height of the individual. It
should be guite interesting to compare the pollen count at the "breathing
line layer" with that of the 100 foot level.

Since pollen is released in a batch during the morning hours of the
day, the present method of sampling over a 2} hour period only shows the
effect of atwmospheric dilution and not what concentrations the man on the
street is exposed to in the hours during pollen release, (bservations
over shorter periods of time are needed to determine the variation befcore,
during and following certain meteorological conditions and also to determine
the momentary concentration at the "breathing line layer®. It therefore
becomes evident that the present method and location of sampling stations
only present the overall atmospheric distribution of pollen while that of
specific street level concentration to which’the average individual is
exposed is not recorded. It is in this latter category that further work
has to be done in order to determine the concentration that the hayfever
sufferer is exposed and also to furnish satisfactory and adequate means
of evaluating ragweed control programs.

Since pollen is air borng, it is influenced by meteoroclogical
factors such as wind, precipitation, sunshine, etc,. The prime or major

meteorological influence on pollen distribution is the wind. In his Master's
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Thesis "Local Effects of the Atmosphere on Pollen Count in the Central
Park Region of New York City" submitted to the Department of Meteorclogy,
College of Engineering, New York Uhiversity, Mr. James A. Child has shown
for the 1946-47-48-L9 pollen season that 39% of the total variance in the
Yadjusted pollen ratio is associated with the wind variation. Similan
studies can be made to show pollen variation with other meteorological
factors.

In order to arrive at some gencral conclusions, the 1947-48-49-50
pollen count as reported in the New York World Telegram was subjected to
an analysis of variance. The initial hypothesis was that there is no
significant difference among the samples. From the analysis, this hypothesis
was rejected at the less than 5% level of confidence., The chances are that
if the samples were from a normal population;, this great a variance would
ocour oﬁly less than 5% of the time by the operation of chance. It there-
fore appears to indicate that there are other factors that determine the
distribution of pollen from year to year. Any one of the four years
sampled can be broken down into an analysis to determine the correlation
between pollen count and the associated meteorclogical conditions. It is
beyond the scope of this paper to do such an analysis but it is the belief
of the authers that this work will be done as soon as time permits.

In 1946, the Health Department of the City of New York began a city
wide spraying program to control ragweed. It now becomes evident that oné
of the factors affecting the pollen count for the period studied is the

effect of using herbicide. Accurate mapping of ragweed growth is needed in

-l -
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order to determine the magnitude of the source ¢f pollen pollution.

Another factor entering into the variation of pollen count from
year to year is the growth of new plants coming from old seeds. This growth
takes place when the land is subject to new construction, erosion or any
other operation which tends to denude or disturd the soil.

It has long been the authorst! belief that a volumetric sampling
davice could be devised such that it would record the pollen per unit of air
metered and so that the concentrations could be recorded chronometrically
and correlated against the associated weather data. This instrument might
be adapted for use on small captive balloons so:that the air could be
sampled vertically at given levels by lowering the instrument. This instrument
could be arranged to face into the wind. This feature is extremely important
since wind is the major factor in the distribution of pollen. This type of
sampling station could be made mobile‘and spread around any given area so
that the results would present a cross section both vertically and horizontally
of the pollen concentration in the given locality. By proper correlation, the
sampling data and meteorological conditions would show a clear picture of
the mechanism of pollen distribution. In this manner, ragweed control programs
may be evaluated as to effectiveness and sources of pellen pollution determined
more specifically than at present. The correlated data from this particulear

system of investigation would be a powerful tool in the hands of the allergist.
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The method also lends itself to the study of the overall distribution of’

pollen and perhaps might indicate whether or not a contiguous source is
responsible for the pollen.
Let us sum up the factors that wight influence the pollen count
index as a means of evaluating the ragweed control progra&;
1. Variation in meteorological conditions
2. Effect of distrubing the soil‘
3. The present samplihg techniques and instrumentation

4. Present estimation of ragweed growth areas

The above mentioned factors are subjects that the public health enginecer

must. know or determine if he is to develop a practical ragweed control - ¢

program whose effectiveness can be properly evaluated.




*Progress report on the use of herbicides to eliminate
hand-mowing under guard rails and around traffic
gigns along New York State Highways" ’

Harry Iurka, Dept. of Public Works, Babylon, N.Y.
and A. M, 8. Pridham, Cornell University

The objectives in this project are two:

1. +to eliminate vegetation in a limited area under guard rails etc.
for a period of six weexs or more.

2. or alternate — to restrain the growth of vegetation to & height
of 18 inches or less for a period of at least six weeks.

Chemicels Used:

1. Tests conducted in 1949 included many materials. The most promis—
ing of these chemicals for eliminating vegetation for six weeks or more
ars included singly or in combination in 1950 tests.

2. Two new materials were added to the test in 1950. Genseral chemicals
7 B-D and maleic hydrazide. e ,

The following is a list of the formulations tested in three districts
of New York State in the spring of 1950. Applications were repeated in
two districts only. Atlacide and chlorox were applied only once in any
district.

CHEMICAL MOWING TESTS
Amounts Per 1/2 Acrex

Quan. =~ Fuel Water 2,4-D
Material Mat,. 0il Gal, Gal. Dther Remarks
Socony Vacuum ‘
PD 975 A 45 gal. : .75
Esso WS 1896 Lo gal. +75
Esso & PCP 30 gal. «75
Esso & TCA 30 gal. 75
Esso & PCP & TCA 30 gal. 75
Shell Chem. Co. 123 gal. .75 1 gel. ACX
Weedkiller 130 o . #337
" 130 © o 12% gal.: 17.5 .75 12.5# - Requires
. TCA - Agitation
" ACK 170 50 gal. . W75 - b gal, ACK .
' ~ #337
" 337 b ogal. W1 ‘ .75
Gen. Chem. Co. 7B-D 1.25 gal. 28 75

* Based on a vehicle rate of 7 mph. Applidations werc also made at 5 and

10t?ph with same equip. & psi to give heavier & lighter rates of appli-
cation. \
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2.
Chomicul iowing Tests table cont.
Quan. - Tuel Water 2,40
Material Mat. 0i1 Gal. Gal. Other _ Remsarks
Chipman Chem. Co. | Tres.ted %
Atlacide * 200 1bs. _ 50 o ' acre only.
Requires
Agitation.
Atlacide Loc 1bs. 80 ' ‘ Requires
Agitation.
Chlorax Lig. 4o gal. ‘ All Atlo~
cide and
chlcrax
applied
U 124 . 30 2.5 only once.
TCA 90% 12k ’ 30
TCA 1214 30 .75
© 2,4,5-T Ester 2.5 gal. 25 2.5 - Sprayed
early be-
' ‘ ~ fore much
growth
‘started.
2,4,5-T Bster 2.5 gal. 25 2.5 All May
2,4,5-.7 ¥ 2.5 gnl. 25 2.5 except
2,4,5.7 2.5 gel. 25 2.5 12.5% plants
e TCA obove»
Amer. Chem. Co. 5 gal. 18 Treated
Non Volatile . 1/3 acre
2,4,5-1 & 2,lD :
Maleic Hydrazide 2 qt. 30 .75 1loz. Trected

1/k acro

Methods of Application:

Formulations were applied as a sproy. Fuel oil or water was used as
a diluent to bring the formulations up to the desired volume which was 60
gallon to the acre where ever the nature of the formulation would pormit.
Two formulations were applied at less than 60 gallon; seven wers applied
. at more than 60 gallon, per acre. Good coverage was attained when the spray
‘gan moved over the guard rail at five mile per hour. Good results {a)
30 mph. in Babylon. Seec note added on page 1. ‘ ’

Sprays were applied by regulation tres spraying equipment from a single
rozzle under pressure of 20 to 30 p.s.i. A truck and driver and two work-
men were required for the spray application under experimental conditions.
The spray gun employed was of usual typé so that by a quick turn of the
handle the operator could open or close the spray gun. A single 45° elbow
and appropriate bushings used to permit attachment of a Tcejet nozzle with
appropriate tip. The spray gun was approximately seven foot long permitting
the operator to apply the spray close to the guard rail while the truck
itself traveled on a hard road surface. The operator sat in the truck Hody
and had clear view of the roadside. Treatments werc applied under the di-
rection of the district highway engineer. The actusl azpplication was by a
regular foreman and maintonance crew.
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3.

The Schedule of Spray Application ig given in Table 2

Table 2. Dates of application of chemical formulations to eliminate vege-
tation along guardrails in New York State 1950.'

District o 1st treatmont 2nd treatment
Babylon " 5/9 - 18 6/19 ~ 28
Syracuse 5/16 - 26 6/28 ~ 30
Watertown 5/29 ~ 6/9
Observations:

~ Plots were rated as 1) satisfactory, 2) good or 3) not satisfactory.
This was done in cach district by the engineer inm charge and also the
suthors who made inspections during the weeks ending 6/16 and 9/26. 1In
general there was good agrecment where objective 1 was considored i.e.
gliminaticon of all vegetation. Nonse ¢of the chemical formulations mot the
2nd objective.

Table_ 3.
No YO Ss D' PO W.

. - Chemical Mowing Tests
Record of Treatments Rated "OEK!" sand "Good" 9/18-26/50

Material MFH Babylon Syracuse Watertown
Agronyl 5 0K Good
Esso 4+ TCA 5 : Good
Hsso +PCP 4+ TCA - 5 Good
Shell 130 4+ TCA 5 0]4 Good
4 6] :
10 ~K
Gen. Chem. 7B-D 5 0K (Fair at 1 loca- OK
tion, OK at 1
location)
? Good
TCA 5 Good
7 Good
2,4,5-T + 2,4-D 5 NG
in o0il in May
7 0K
2,4,5-7 + 2,4-D 5 CK
in water in May
7 0K
10 0K
2,4,5-T + 2,4.D
TCA in May 5 0¥ OK
7 Part Good 0K
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None of the chemical formulations were completely satisfactory in all
districts and under all cxperimental conditions. The treatments on which
thers was goneral agreement are listed in Table 3, which indicates two
formulations of oil, TCA and 2,4-D to be effective in two or more districts,
One formulation of TGA, 2,4-D end 2,4,5-T7 gave good results in two- dis-
tricts, one of vhich has a short growing season.

Uncontrolled vegetation in theose tests included many grasses both
perennial: orchard grass and cattails, and in the late summer, the anmual
grasses: crab grass, foxtails, and pannicle grass wore the most common.
Triodia and poverty grass werc abundant on Long Island.

Broadleaf herbaceous weeds not adequately controlled, included mille-
veed, woody weeds included poison ivy largely regrowth because of limited
coverage andl on Long Island, smilax and Japanese honoysuckle. In general
guard ‘reils have been kept free of woody weed growth by regular midintenance
and the problem of ellmxnating vegetation is confined to herdbaceous types.

In Watcrtown area a single treatment with many formulatiana gave
good control for the ontire season. ‘In the other districts where the:
growing season is longer, two applications were needod. In 1950 the two
troatments were requircd. The major difficulty during the late season
comes from annual grasses. OContact herbicides applied at an appropriate
time might prove satisfactory for the second treatment and be less haszardous
to farm crops as well as being less expensive.

Summagx

The majority of all herbaceous vegetation growing under guard ralls
along highways can be eliminated for a six week period by timely spraying
with herbicidal formulations.
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