
8.0 ALTERNATIVES TO PESTICIDE USE AND APPLICATION 

8,1 Introduction 

The amount of pe::: :- :--::.=:_:: qplied in California is large, and pesticide 

users would deem c,·11 --" ": :2 necess:':i·y,. A co!lsiderable portion of the. 

pesticides applied fi!,c!,; '-:3 ·:1ay into the ~tmosp;1ere and contributes to the 

air pollution problem. .e:2 is to be any reduction in air pollution 

ca~sed by pesticides. it must almost certainly involve shifting to alterna

tive ways of pest control and, to some degree, through using better appli

cation methods to ensure t~at a higher percentage of the pesticide applied 

reaches the target organism. These alternative methods are discussed here, 

8.2 Alternatives to Pesticide Use 

8.2.1 Biological Control 

Many natural enemies cf destructive pests are already being used for 

pest control, primari1y in agriculture,-
1 

and methods are being developed 

for using a variety of different organisms for various kinds of pests. 2 

The organisms imported for the destruction of pests thus far have been 

mostly arthropods (insects ar1 related groups), but other organisms have 

also been used to some deg0~2. For example, fungi have been used to control 

weeds, 3 fish to control masqLli~Js 4 and bacteria and viruses to 

6 cont ro l 1nsec. t s~ anaI various. c~oorganisms to control plant pathogens. 7 

The nature of b1ofoqica1 control. The ·term "biologica1 control" has 

been defined as ''the act~o~ cf p2rasit2s. pr2datcrs, er pathogens in main-

taining another organisms J □ ~~1ation density at a lo~er average than would 
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occur in their absence." Biological control is part of the 11 natural control" 

through which biotic and abiotic factors operate to prevent a population of 

organisms from increasing to infinity when the number of offspring produced 

is greater than the parent stock. 

We are not usually aware of the effective operation of biological 

control, but it becomes apparent in some instances when the balance of the 

control is disrupted. This kind of disruption has been observed where pes

ticide applications have decimated the predators of an insect pest and 

allowed the pest population to increase dramatically. 9 

In a natural biological community, the populations of individual 

species tend to fluctuate above and below the average density for each 

species. Some species will remain rare in a given area while others will 

be abundant. Each population may be said to vary within certain limits 
10about a typical mean density or equilibrium pas ition . A similar dy

namically changing population equilibrium is considered to exist among 
10 11various organisms in an agricultural crop area. , 

The equilibrium position of a population can be shifted upward or 

downward by changes in the favorability of the environment. More favorable 

conditions consist of readily available food, optimal temperature and 

moisture, etc. Competition for food, predation, parasitism, etc. are un

favorable and can lead to a lowered equilibrium position. 11 

A small number of the pest organisms can be tolerated in essentially 

every crop and in most other places where pests occur. Often, the level 

considered tolerable in a crop is the number of pests which would cause 

damage equal to the cost of controlling or suppressing the pest population. 

This level of pest infestation is called the 11 economic threshold." 
10 

It 
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should be recognized that pests cannot be permanently eradicated by any 

method except in smal1 isc1ated areas. The goal of biological control is 

not to eliminate pest~ ·· ··•-::: · but to keep thei'' populations well below 

the economic threshold -~?~?~J~e, in areas where adequate biological 

control is operating, ·::·::: ~':::::::ice of a possible !Jest organism is not 

considered to be a proj1 2~ :sq~iring a ccn~~Jl action. 

Application ~f bic~saica1 control. Since bio1ogica1 pest control 

functions by the actions of other living organisms, man's activities in 

applying biological control have been limited to three areas: (1) impor

tation of natural enemies of pests, (2) augmentation of the action of the 

hatural enemies through ~edification of the environment, ~nd (3) mass

production and release of species capable of destroying members of pest 

populations. 12 The first of these approaches is preferred since, if it is 

..,.. carried out successfu11y, the pest may be pemanent1y controlled by the 

natural enemy with no further action required. The other two approaches 

require continued action and ~ay be mo~e expensive in the long run. Each 

of these approaches avoid many of the disadvantages of chemical control 

methods. There is no chemical contamination of the environment, and de-

. . . ' . , l , . ; " 1.2ve l opmen t of hos t res 1 s-ca.nc2 1s 111 gn y 1..m 11 i(e iY o Damcge to nontarget 

organisms and disruptions t~e envircnme~tal balance are rare from in-

sects, bacteria, a~d 

Importation of natL11··,d enem'les, The term "natural enemies 11 is used to 

refer to any insect or oth,2r O:"g2rrism i,.ilrlch 1s parasitic or predatory on 

another, particularly Although exotic natural enemies 

are often imported to cantro 1 specific pests ich are their natural hosts, 

they may be useful in the conttol of other, related pests as well. 
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A large part of the problem with pests has resulted from the accidental 

entry of the pest into an area without the parasites or predators which 

keep them under control in their native habitats. It has been estimated 

that 60 percent of the major arthropod pest species in the U. S. and more 

than 60 percent of the plant species recognized as weeds in California are 

from other countries.· 14 The best place to 1ook for organisms capabl e of 

destroying these immigrant pests is the pests' native lands where their 

natural enemies exist. A considerable part of the biological control effort 

is spent in seeking out and testing such organisms. 

It should not be thought, however, that the only species which will 

attack a pest are those which originated in the same area. The introduced 

oriental fruit moth Grapholitho molesta (Busek), for example, is reported 
15to be attacked by as many as 56 species of parasites in the United States 

and 25 in France and Italy. 16 

A successful program for importing a pest's natural enemies requires 

well trained personnel and an adequate organization to ensure that an appro

priate search is made for the right organisms. Necessary safeguards must 

be taken to prevent the accidental introduction of other harmful organisms. 

Although natural enemies of pests are sought in foreign lands, usually 

where the pests originated if it is known, predatory insects do not always 

show great host specificity. Bartlett and Van den Bosch 13 recorded some 

instances in which pests were controlled by insects from other areas. In 

one case, the grubs of a beetle from Korea and Japan, Anomala orienta1is, 

attacked sugar cane in Hawaii but were contro1led by a wasp, Campsomeris 

marg1n~lla. modesto (Sm.), which is native to the Philippines. 

It has been recommended that multiple importations of various kinds of 
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natural enemies should be made in order to increase the chances of obtaining 

the best natural enern) c~ f ~2st/host in a particul2r habitat or range of 

habitats. 12 

I • I ' 
I,• ~ '" _...., ,--,Natural enemies been found during foreign explorations must 

be collected and some-~':::. - ·2c:•..,2d to pto'dde sufficient numbers and shipped 

to a quarantine laborat:,·: , ·:::,2 destfoa:fon count,··y. The collector or 

the quarantine laborat:,r~.: r:~us.t study and select n..~tura1 enemies based on 

their host preference, other characteristics of behavior 1 and their life 

cycle. 13 Such biological control agents must be thoroughly examined for 

the presence of diseases ape! seconda:·y p.aras ites which m.ay attack alternate, 

. 17desirable hosts among native species. 

Organisms which show some promise of controlling a pest must be cultured 

for further testing, mass produced, distributed. and released into areas 

where damage from the host occurs; Sometimes the imported organism can be 

colonized, without mass production or elaborate testing to determine its 

ability to survive, by simply releasing a few indiv-Jduals in the vicinity 

of the host. Ordinarily, repeated releases are ~ade at a number of sites 

selected for environmental diversity. It has been suggested that adverse 

climate has been responsible for more failures of colonization than any 

other single factor. 
18 

t't',flrC•'•1menti:.1 va at"icns may also iimit a natural 

enemy to only a part c·:= thE c::,·2a occupi2d by its hosL 

Once a natural enemy of c pest species is established in an area it 

generally provides some de,gr22 of permanent biological control of the host; 

this may be disrupted 

by the actions of man. 

The effectiveness of b~a1oqical control. The biological control of 
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pests through the importation of natural enemies has worked very well in 

some instances and less well in others. 12 

In the first well known application of the method, the threatened 

destruction of the California citrus industry by the insect, cottony-cushion 

scale, Icerya purchasi (Mask.), \vas stopped by the vadalia beetle, Rodolia 

cardinalis, brought from Australia in 1888. The cottony-cushion scale has 

not been a problem since that time except when the vadalia beetle population 

has been reduced by insecticide application. 19 

Van den Bosch and Messenger1 listed 95 species of insect pests and 21 

weed pests which have been completely or substantially controlled in dif

fererit parts of the world by imported insects. The 12 insect pests con

trolled in California are listed in Table 8-1. Two species of weeds have 

been substantially or completely controlled in California by imported 

natural enemies. 

On the basis of past experience in importation programs throughout the 

world, the probability of obtaining substantial or complete control of an 

d 12 . 1 d "O f l · Th .insect pest wou be 4 percent or any natura enemy 1mporte. 1s 

success rate is remarkably high, but it does represent successes among 

those natural enemies which were selected for import from foreign countries; 

it does not indicate the degree of success obtained in searching for can

didates for importation. In fact, the primary factor responsible for 

limiting the increase in effectiveness of biological control is reported 

to be the failure to direct more effort into natural enemy importation pro

grams.12, 20, 21 

Augmentation of biological control. Natural enemies of pests, whether 

indigenous or imported, frequently do not keep the host population below 
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TABLE 8-1 

Insect and Weed Pests Which are Completely or Substantially
1 - controlled in California by Imported Natural Enemies. 

I. Insects 

Degree ofPest Species Crop 
Common Name Affected Controla 

Pea aphid 

Spotted alfala aphid 

Alfalfa 1-11eevil 

Red scale 

Yellow scale 

Cottony-cushion scale 

_...Citrophilus mealy bug 

Black scale 

Western grape leaf 
skeletonizer 

Olive scale 

Wa 1 nut aphid 

Nigra scale 

II. Weeds 

AcJ!:rthos_i_phO!!, pisum (Harris) 

Hvoera costica (Gyll.)-"--'--'-- _,---
Aonidiella auranti! (Mask.) 

Aonidiella citina (Coq.) 

~.!Ya purchasi (Mask.} 

Pseudococcus g_ahani (Gree11) 

Saisse1ia oleae (Bern,)
:;l ..,_,._.,,. -·-

Harrisinia brillians 
tB & ~ko·.1 

Parlatoria o1eae (Colree) 

Alfalfa 

Alfa Ha 

Alfalfa 

Citrus 

Citrus 

Citrus 

Citrus 

C1 trus 

Grape 

Olive, disciduous 
fruits 

Orri2merrta ·is 

s 

s 

S-C 

s 

s 

C 

C 

s 

s 

S-C 

S-C 

s 

Weed Sped es T,ype of Degree of 
Coitinon Name :::ic1ern:-i-1··ic Ne.me Enemy Control 

Kl ama th weed Leaf-feeding beetles- & 
;~oot borer 

''-,, 

( Tansy ragwort leaf-feeding s 
\ lepidopterau 

as= Substantial 
C= Complete 
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------.
the economic threshold. There are many possible reasons for this failure. 

Sometimes the attacking organism may beco_me very rare at some time of the 

year if it is primarily dependent on a single host species for food. This 

occurs especially with enemies of pests in annual field crops. After the 

growing season,. suitable stages of the host may not be available until the 

next year. When the pest population increases again with the next crop, 

the few natural enemies left are unable to reproduce fast enough to cope 

with the pest. When predators and parasites are not able to keep a pest 

under control in this way, it is sometimes possible to increase their 

effectiveness by: (1) providing alternate areas for host breeding, (2) 

providing areas for feeding on alternate hosts, (3) providing supplementary 
22food sources, and (4) making periodic releases of the natural enemy. 

Before augmentation of natural enemies is attempted~ the efficacy of ~ 

any method should be established by experiments and studies of the life 
. 23cycles and feeding habits of the oest and their enemies. 

Alternate feeding areas for the host or its natural enemy will often 

consist of weedy fence rows and roadsides which have not been cleared of 

weeds or other vegetation. For example, there has been much greater control 

of grape leafhopper by the parasitic wasp~ 8!1a~rus epos, in those areas of 

the central valley of California where blackberry bushes have been allowed 

to proliferate. 24 The b1ackberry patches support an alternate host for the 

wasps during the winter months. 

Mass rearing and inundative releases of insects for the practical 

control of pests is carried out to some extent in the United States; it is 

reported to be common in the Soviet Union and some other countries. 25 
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A number of different insect species have been used in experimental 

mass releases with vary1ng i2gr2es of success, 25 but the majority of prac

tical relea~es consist:~ s;e:~es of the egg parasite Trichogramma spp. 

The practicality of r2~":':3:::'. ,., ~nsects for pest control depends consid

erably on the economics:= -,~l~ing insects since large numbers are needed. 

pretiosum per hectare oer ~ee~ among processing tomatoes gave parasitization 

rates of 59 to 81 percent i;-- Dest insects and reduced fruit damage from a 
26maximum of 8. 5 percent to 2. 5 percenL Large numbers of lady beetles 

have been collected in their r,esting areas and sold to farmers. Usually, 

these have not been ve~:v effective since the beetl12s have the desire to 

migrate. They may stay in the release area if they have undergone an appro

priate feeding schedule prior to release; some firms supplying lady beetles 

provide this pretreatment. 

Microbial control of pests. Microorg2n1sms provide an additional 

means of biological control "ich operates hi nature: and may be applied 
?-, r;c-, 

for control of both i~sect ard plant pssts.-'' co 

The first work aimed at producing microbial pathogens for insect 
29control was carried out by R:.:s s ian \'-lor-kers i r. the 1880s. Beginning about 

1940, Bacil 1 us popil l"i ae ~ :::, t-2.cterfom .. ich causes lky disease," was 

used in conjunction ~~ 2~ methods to c~ntro1 the Japanese beetle 

in the northeastern U~ited States especially. 30 

The pathogen most v,r;d21y '.!:Sed fo bfo"iogical control is Bacillus 

thuringiensis varo V1u;:h10:j,2nsis. This bacterium ls so1d under the trade 

names Biotrol, Dipel rllicrCJt-sl ~ ard Thuricide. Tile preparations can beO 

applied as dusts or sprays vsfog the same equipment used for applying 
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chemical insecticides; they can even be mixed with other pesticides. 31 , 32 

Bacillus thuringiensis is moderately specific; it does not harm beneficial 

insects and is not toxic to other animals. Sprays must be applied at the 

proper time and under favorable weather c6nditions since the preparations 

must be ingested by insects. 31 Some examples of pest control programs in 

California that use Bacillus thuringiensis and other pathogens are listed 

in Table 8-2. 

Viruses. The use of viruses to control pests has been under study for 

some time. 45 One of the most important developments has been the viral 
33insecticides used with some success on the cotton bollworm, Heliothis zea. 

Nuclear polyhedrosis virus (NPV), used to control Heliothis, is sold by 

Sandoz under the name ·Elcar. 46 

Although other viruses have been tested for insect contro1 472 48 and 

the U. S. Forest Service has registered viruses with the Environmental 

Protection Agency {EPA) for use on gypsy moth and Douglas fir tussock moth, 

they are not commercially available. 46 One reason for this lack of avail

ability is the pesticide industry's reluctance to become involved. According 

to Falcon: 33 (1) There are high costs, and a long time-period is required 

for development and for obtaining EPA registration, (2) After development, 

the virus cannot be patented, (3) The potential use cannot compete well 

with chemical pesticides, and.{4) The production of viruses is difficult 

because 1ive insects must be used. Viruses also have a short life when 

exposed to the ultraviolet radiation of sunlight on foliage. Additives, 

such as activated carbon, have been used to extend the life of viruses 

under such conditions. 48 

Although viruses and other microbial pesticides are not used much at 
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TABLE 8-2 

Example~ !-~~c~-Pest Control Programs in 

Califor:12 th2t ~tilize Insect Pathogens and 
Emple; =~t~;?cted Control Prfnciples. 33 

Insect 
Crop Statusa 1!.a.tura. Host Reference 

Alfalfa OP F aphid 34 

MPV NPV ~ 8. t. caterpillar 

r,;pv armyworm 

Apple Exp F GV codling moth 35 

OP F codling moth 36 

_, 
Cole 

Cotton 

OP 

OP 

NPV 

NP\J' 

NPV 9 

NPV, 

B.t. 

B.t. 

cabbage looper 

cabbage looper 

37 

38 

~lPV NPV beet armyworm 39 

NPV bollworm 

Forest Exp NP\i NPV Douglas fir tussock 
moth 

40 

Grapes OP B.t. lea.folder 41 

skeletonizer 42 

Mosquito Marsh Exp F i: 

' Aedes sierreusis 43 

Ornamental trees OP 8, t. red-humped ca terpi 11 ar 42 

oakil'iorm, budmoth 44 

aop = Operational programs; Exo = 2xperimenta.l pragr3ms 
bs.t. = Bacillus thuringiensis 0 F = Entomogenous fungi; GV = granulosis virus; 

NPV = nuclear polyhedrosis virus; NV= noninclusion virus 
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present, the search for more effective microbial agents by the USDA, other ~ 

government agencies, and various universities is continuing. 

The advantages claimed for the use of microbials over the use of chem-

ical pesticides are: 

1. They are not toxic to humans and other organisms; 

2. They do not hann beneficial insect enemies; 

3. They are not long lasting and do not leave hannful residues in the 

environment (hydrocarbon solvents are not needed); and 

4. They do not readily lead to the development of resistance in target 

organisms. 

8.2.2 Genetical Methods of Pest Control 

There are two forms of genetic pest control. In one, the genetics of 

the pest are altered in some way to make them less able to reproduce; in 

the second, host resistance to attacks by the pest is developed by cross

breeding. The latter method is also referred to as varietal control. 32 

Because of their complexity, both of these methods are largely out of the 

hands of individual growers and their development must depend on govern

mental and other research organizations. 

Sterile release programs. The eradication of the screwworm from the 

southern United States is the outstanding example of the successful use of 

the sterile insect release method (SIRM). 49 The screwworm was eradicated 
50from Florida in.1959 and from other parts of the u. S. by 1965. Since 

that time, there have been no similar successes of SIRM anywhere in the 

world, although there have been efforts to apply the method against other 

insects. 51 ' 52 Sterile male releases have been made on a continuing basis 
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to exclude the entry of the Mexican fruit fly into southern California. 53 

In the SIRM, insects must be laboratory reared in large numbers and 

the males are sterilized before they are released to mate with females of 

the wild population. Successful eradication of an insect using the SIRM 

requires that: (1) the females must mate only once; (2) the males must not 

be reduced in competitiveness by the rearing or the sterilization procedures; 
50and (3) the releases must be made in a geographically confined area. Since 

these characteristics may not apply to more than a small number of insect 

species in the United States, the SIRM will probably be more useful in 

suppressing rather than eradicating insect populations; perhaps with the 

incorporation of delayed sterility or hybrid sterility into the program's 

objectives. 52 

"Delayed sterility," "hybrid sterility," and "genetic load 11 refer to 

characteristics which theoretically can be bred into a line of insects, 

which, when released to breed with wild insects, could pass these deleterious 

genes on. This might then lead to a suppression of the species population. 49 

These methods have not passed beyond the experimental stage, and their 

feasibility has not been proven. 

Although the SIRMs are ingenious and have received wide publicity for 

some of the successes attained, it does not appear that the application of 

these methods will be significant except in a few special cases. 

Varietal resistance. Some plant and animal varieties, which are less 

susceptible to damage from insects and pathogens than other varieties, have 

been called resistant. The use of resistant varieties to control insects 

and pathogens has been in progress for many years and is expanding. 54 • 55 

Using resistant varieties has been called "the ideal method 11 since no ad-

\ 
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ditional work or expense is.involved once the variety is in the hands of 
56the grower. 

If resistance is complete, there is no cost for applying pest controls 

such as chemical or microbial sprays, and there are no adverse effects on 

the environment from poisons or spray residues. 

In 1968, it wa~ reported that about 75 percent of the acreage in agri

cultural production in the United States used varieties developed by plant 

breeders for some fonn of disease or insect resistance, and in some crops 
. 57

such as alfalfa, the percentage reached 95 to 98. 

Plants have been classified as having three basic mechanisms of re

sistance depending on the reaction of the pest: (1) They may be nonpreferred 

for food, oviposition, etc.; (2) Resistant plants may have an advers~ 

effect on the pest resulting from their chemical composition or the morphology ,_. 

of the plant; and (3) The plant may tolerate a high degree of infestation 

by the pes.t. 58 Resistant varieties of plants and other organisms a:re 

developed by exposing a large number of varieties from different sources 

to the pest and selecting those which show some resistance and then· crossing 
55these with other varieties. 

In order to expose many different p1ants Jo an insect pest, for example, 

it is necessary that a large supply of insects be available. Frequently, 

this means that the insects must be reared in large quantities or collecte_d 

in the field':for testing against the plant in th.e field; laboratory,, di" 

. · ·54
greenhousei An assay system must be establish,ed for unifonn exposure of 

. -- ' . ' . . . ' ·: 

the plant m9-terial_to insect attack,:_and the.plants must b.e graded for the 
. • ,' I_ . " ,'_'. 

degree of resistance:shown. 
·, 

Variet~es developed for resistance must also have other desirable 
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characteristics such as a high yield and/or resistance to pests other than 

the one selected. Resi·stant varieties are often found among wild or exotic 

species which do not ~a;s ct 11er ciesirable featureso In such cases, it 

is necessary to cross the,::; \0Jith other lines repeatedly and make selections 

in such a way that th2 ~2s~~t2~:e genes are transferred into an organism 

with an overall balance of suitable qualities. If field tests are not made 

fairly early in the se1ectior process~ it is possible to end with a variety 

which lacks resistance to other pests or does not have suitab.le economic 

. t. 55, 59charact eris ,cs. 

A large number of plant varieties resistant to insects 55 and plant 

pathogens60 have been developed and released. Many of the resistant vari-

eties have greatly reduced the loss to pests. Luginbill 61 (1969) reported 

that the estimated annual savings in the United States from reduction in 

-- loss due to use of varieties resistant to the Hessian fly, to wheat stem 

sawfly, to European corn borer, and to spotted alfalfa aphid was $308 

million. Over a ten-year period, this was calculated to have resulted in 

a $300 return for each do11ar invested in research. 

Other varieties which provide only a limited resistance to a given 

pest have been developed. though such limited resistance is useful· in 

· itself, it also makes it eesi2r to control the pest by other methods such 

l . l , " l t . . b . . d 62 • 63as b10. 091 ca corn:ro u or us,2 se ec we her, 1c1 es. · 

There are some problems involved in the use of host resistance for 

pest control. One is the failure of permanent control. Pests, especially 

organisms such as those causi~g fungus diseases, are sometimes able to 

overcome the resistance of the host by selection of new biotypes which may 

. th h t . 64' 65arise roug mu·at,ons, Monogenic resistance is thought to be 
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particularly undependable. Nevertheless, the use of resistant varieties 

is the main line of defense against some of the plant diseases and new 

varieties must be developed as others become ineffective. Also there are 

some varieties which have continued to be resistant over a long time. One 

of these is an apple tree reported to be resistant to wooly apple aphid in 

1831 and which still has this resistance. 59 

Another problem in using host resistance as a control measure is the 

time required to develop resistant varieties. This time varies from 3 to 

15 years and the cost can be high. 59 It is sometimes difficult to find 

adequate financial and organizational support for such long-term projects 

though more is becoming available as the need is more widely recognized. 55 

8.2.3 Cultural Control 

Cultural control of pests refers to the use of variations from regular 

procedures of culture which can be put into practice to reduce pest damage. 

Cultural techniques are probably the oldest and most widely used fon11 of 

pest control, especially in relation to weed suppression. 

Cultural control techniques should be supported by or based on the 

results of research developed from an understanding of the life cycles and 

habits of the pest organism. This is true because the tactics used are 

best designed to take advantage of "weak links" in the pest 1 s life cycle, 

and the timing of an operation may be critical for its success. Also, the 

success of an operation may not be easily predictable or even evaluated 

without careful study. 

There are many cultural control techniques currently in use or of 

potential value. Some are discussed below. 
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Sanitation .. Sanitation involves the removal or destruction of crop 

·resfdues or other mate-~:-s . ich may serve as breeding or overwintering 

environments for pests. ~he method can be used effectively against almost 

every kind of pest w~et~er ~1sects, microorganisms, nematodes or rodents. 

For example~ sc:~·;>c:·>'i" .:" used to control two cotton pests, the pink 

boll worm and the bo ~ ~ ·=:2.··; ~ , °:Jy destruction of the cotton stalks soon 

after harvest. 66 T~~ sta·~s are shredded and plowed under to prevent 

regrowth of the plants and the production of food for the pests. The 

method is said to ha~e little effect on the natural enemies of other cotton 

H -1 • c• • d ~• ~ I '- • 14pes t s, sue,h as I e 110-~n: s spp" an tne i.00acco uudwe:rm. 

The borders of Ji2 1 ds, ditch banks, and waste areas are possible 

sources for harboring pests.. Remova 1 of weeds, etc. from these areas may 

help to reduce infest~tior ~~om alternate hosts. Destruction of weeds in 

waste areas should be :jrid-2rtakeri with caution, however, since they may be 

important areas for the m2intenance of the natural enemies of pests. 

The practice of rotati crops is well established and is primarily 

effective in contro11~n; pe~ts and diseases which cannot survive for long 

periods in the absence of the susceptible host crop. It is effective 

against nematodes, soi1 fu~gi. and against some insects and weeds. Con

tinuous culture of one c~oo, year after year, ca~ cause a build-up of 

disease organisms or 02sts which can become increasingly destructi~e. 

An example of this is the bean root rot fungus, Fusarium, and other fungi 

which can be contro11ed 

Some nematode e~s ~re econcmica1ly controlled only through the 

use of crop rotat"ioi'L Th,2 sugar beet cyst nematode in the Imperi a 1 Va 11 ey 

of California is controlled by only allowing the growth of sugar beets in 
/ 
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uninfested fields for two years in a row or four out of ten years and only ·--

one out of four years in infested fieJds. 14 

Crop rotation programs for the control of corn rootworms in the mid

western United States stipulated that corn should not be grown for two 

successive years on the same land. Under this program, the rootworms were 

considered a minor pest. With ~ntroduction of organochlorine pesticides, 

crop rotation was abandoned but resumed after rootworms increased following 

their development of resistance to the insecticide. 14 

Tillage. Until herbicide chemicals were developed, tillage was the 

only method of weed control other than hand pulling. There has been some 

shift towards a reliance on herbicides in recent decades and some develop

ment of the practice of minimum tillage. Under ordinary circumstances, 

yields have not been found to increase from the use of cultivation. 14 

Tillage can cause a reduction in the number of some insect pests 

through mechanical injury and exposure. For example, damage from the wheat 
67stem sawfly was reduced up to 75 percent by cultivation. The effects of 

microorganisms in the soil can be modified by tillage which allows the 

ground to dry out faster and to warm sooner than untilled soils. 7 The use 

of tillage to control pests should be tarefully evaluated since many 

enemies of insect pests can also be destroyed by the practice. 

Trap crops and alternate hosts. Trap crop systems involve the use of 

an early planting of a crop, such as cotton, in a small strip. The trap 

crop may be baited with a pheromone to draw boll weevils or other insects 

from adjacent fields which are lat~r to receive the main crop. The cdtton 

in the trap strip (which may be 5 percent of the field) is then sprayed 

with an insecticide which has no hannful effect on the natural enemies in-
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( 68habiting the other 95 6ercent of the field. 

Providing an alter·~t2 h~s~ plan~ may reduce loss to pests. Lygus 

bugs in California w~~- :1=25~ b1th cotton and a~falfa, but they prefer al-

falfa where they do 1"·::-~·1~ c:;_-:-,:,:-:;e, If alfalfa is planted next to the cotton, 

69the ~ bugs move t.-:: i; 1'? "' ;c_lfa. In order to keep the bugs there after 

the frequent cutting cf ~~2 a,;alfa, the alfalfa is cut ~n strips so that 

only half of it 1s cu~ ?ta~; c~e time. The strip cutting of alfalfa also 

permits a larger popu12.tio'l o·r dif-ferent natural enemies of pests to sur

vive than if the whole field is cut. 

Time of plantinq. One of the most satisfactory methods of control is 

to vary the time of p12.nting to avoid the time of greatest pest density. 

There should be no additional expense to the grower and should have no 

adverse effects on the environment. 

Before the develo~~ent of the newer organic pesticides, the planting 

of early maturing cotton attacks of boll weevils 

constituted the prima 

The planting of c~ops i~ irrigated ereas to promote growth during 

periods of no rain is a methcd widely used to avoid fungus diseases. 

8.2.4 Physical Contro1 

to escape the late season 

or manual measures to co~tro1 pests such as insects and weeds or to render 

the pests 1 environment ~nsu~table for their survival. These control 

measures include: e:;-i::: 1~;: sech;::u11ca1 and radiation devices, use of 

adhesive substances. const~ucting b~rriers, and manipulating temperatures. 

Many of the physical methods of pest control formerly used in the field-
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have been replaced by chemical control methods in more developed nations 

70though they are still being used in less developed areas. 

Construction of barriers is among the most popular physical methods 

used to control pests. Ditches and furrows can be used to prevent the 

migration of cinch bugs and army worms. Metal barriers are effective means 

for detering subterranean termites. Screened windows and doors, and other 

enclosures are effective barriers to mosquitoes, moths, and many other 

bothersome insects. 

High temperatures are sometimes used to destroy pests usually found in 

stored products such as grains. 69 Insects are killed at about 60°c or by 

a 3- to 4-hour exposure at 52°c to 54°c. Steam is frequently used to 

sterilize equipment and soil in greenhouses. Propane or oil flamers have 

been useful, in some situ-ations, for weed control and for destroying 

weevils and their eggs in alfalfa stubble; this has allowed some growers 

to reduce the number of chemical sprays needed. Flaming has some obvious 

disadvantages. It destroys many of the natural enemies which help to 

control pests, and hydrocarbons and other substances are released to the 

atmosphere. 72 

Mechanical means of pest control include the removal of insects from 

plants by hand, and, in a more recent innovatfon, removal with sprays of a 
73mild soap solution in water. Cultivation to remove weeds and the fonnerly 

widespread use of summer fallow of land with frequent tillage are measures 

used for the.mechanical disruption of weeds. 

Electromagnetic radiation of various wavelengths has been proposed for 

pest control. Lights which attract or repel insects are the most conmonly 

used radiation devices. Black-light (ultraviolet) traps are employed in 
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been suggested to cJnt~J~ 
. :-

insect pests of tobaccc.·- A ~~crow~ve dev~ce "s reported to have been 

developed and tested other oests on vegetables 

an d tho er 76 crops. 

borer, and some 

agriculture primarily for sampling insect populations; their use has also 

The use of adhesiv2 s~~s~a~ces is a suc~essful means of controlling 

pests in some instances. The ~se of fly paper is a well-known example of 

this method although it has been largely replaced by chemical emitters. 

Sticky or greasy bands around the trunks of trees are effective for con

trolling the iarvae of g_ypsy ,-;1oths, cicadas, ano cank2rviorms, as well as 

ants and some other insects. 

8.2.5 Hormonal Control 

Insect hormones. Insect growth regulators have been studied for 

"bl . t ,, ... ?7,lS Th .. bposs, e use rn con roi 1mg rnseccs. 1.ey appear orom1srng ecause 

of their high specifidty" the smal"! amounts needed, and. their low toxicity 
"70 

to other animals and plants.'J 

The growth and development of insects is controlled by three major 

hormones: the brain hcr11::x:2, the molting hormone (ecdys-:rne), and the 

juvenile hormone. The bra~~ hormone stimulates the secretion of the molting 

hormone (MH); juvenil3 i";;nc:2,2 H} ~s re·ieased into the blood at the same 

time as MH is released. Secretion of MH initiates the molting process, and 

JH prolongs juvenility by delaying the matu~ation of tissues. 

The specific hormar2 ich is required at o~e stage must be absent at 

other times if normal insect development &nd matur·ation is to occur. If 

applied externally, JH, or insect growth regulator (IGR) can prolong the 
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period of immaturity or result in the production of additional immature 

stages (instars). 80 
The immature forms usually die without reproducing, 

although they may grow large and do more damage by consuming additional 

food. 

There is not a great deal known about the potential of using IGRs 

to control populations in many insect groups. Mosquitoes are the most 

studied in this regard and one JH product has been registered for experi

mental use against floodwater mosquitoes in the United States. 78 
A single 

product may also be effective against other species since all JH chemicals 

have structural similarities. 

To be effective, JH must be applied at the proper stage of the insect 1 s 

life cycle. This may be its most serious shortcoming; this has been 

partially overcome by the use of slow release capsules. 81 

Insect growth regulators are chemicals which are applied in much the 

same v•rny as other i nsecti ci des, but they differ from other insecticides 

in that they are effective at lower concentrations (aircraft applications 

of 0.025 lb/acre have controlled Aedes nigromaculis), and they have little 

effect on other organisms. Although it is presumed that there is less like

lihood of target insects developing a resistance to IGRs, there are some 

cases where resistance has developed. 82 The IGR itself should have little 

effect on atmospheric hydrocarbon emissions as they are biodegradable and 

unstable in sunlight; however~ the amount of such emissions would depend 

on the carrier used. 

One of the main hindrances to the development of IGRs for insect 

contro1 is tho re]uctJric.e of ccmp,1nies to embark ,m ,3 development program 

in view of the uncertainty of IGR's economic efficacy. A considerable part 
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of the investment for svci-i a program would have to be used to meet govern-
7Q- ment regulatory requi r,2:,,:'=;,ts,' '-· 

Insect a~~ractants or behavior-mod

ifying chemicals (ca·:>:: -~:~::·-:;;oiles" H they originate in the insect) have· 

83 84 85received considerables" ·scent years. • • Hundreds of these 
R::;

insect behavior ch2m"c~'s ~a~e been identified,-~ but none are being pro-

Some of the major us~s :·· potential uses of insect attractants are: 

to monitor for the presence :f insects in an area, to determine the den-

sities of insects in 2.t1 c:.ine3, a.nd to US':? in actua1 c-::ntrol procedures. 

Traps baited with a~t~?ctf~ts 3~e already used ~n monitoring for the 

presence of insects. F:~ exa~ □ le, the USDA used ttaps baited with syn

thetic lures to detect t~e ~ccidental importation of the Mediterranean 

, l f . t ,... 88fruit f l y, the melon fly, ii'ld th<:: oner.ta, -ru, riy, The use of traps 

to determine population cJens h ~ es hctS not been entirely satisfactory si nee 

the number of insects In 2. ·tra:,: may no·~: be closely related to the severity 

of an infestation. 

Mass trapping and the ciis~~ption of the pheramo~e-guidance system by 

air permeation with the ?-~·c·2ctant are tl~e r:12thcds being tested for con-

trolling insect popul2t~ons. Mass trapping appe2rs to be effective when 

the insect population ~s ~2~~tive~y ~o~·, arj it may ae useful in preventing 

a population build-up. e 0 nsect 'JOpLdation is already high, the traps 

may capture a ·1arge 0~1T:ib2r .-·- .,·'!sects o•ut ;1ot enJ1Jgh to reduce the popula-

tion to economic thres0-~: 2!:So88 

Field experiments t:-i ti•e commuu1~catfon c!isruptior: method suggest it 

may be the most effecti~e W2) to use attractants for control purposes 
·-.._.., 
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although general usefulness of the method has not been established. In one 

experiment, gossyplure, a sex pheromone of the pink bollworm, was continu

ously evaporated during the growing season in all cotton fields of the 

Coachella Valley of California, but the number of larvai infestations of 

the cotton bolls after treatment were about the same as those ·that occurred 

in previous seasons when fields received conventional insect control treat

ments.83 

An important characteristic of pheromones is that they are specific; 

only one species or several closely related species respond to the same 

chemical. This is a distinct advantage since other beneficial insects 

would not be affected. In most cases, however, crops are infested with 

more than one economically-important insect, and the use of control agents 

specific for only one of them could be a distinct disadvantage. Fortunately, 

experiments indicate that combinations of pheromones which affect different 

species car: be effective; 89 this is a situation which adds considerable 

oromise to the effectiveness of using pheromones in pest control. 

8.3 Alternative Pesticide App1ication Methods 

In most pesticide applications, little of the pesticide applied 

actually reaches the site of action within the target pest. A large per

centage of a pesticide is lost during and after the application. A sche

matic description of the typical losses between the spray nozzle and the 

site of intoxication is show~ in Figure 8-1. The percentage loss figures 

shown do not represent one s02cHic case but were composited from several 

field studies. 

If the use of a pesticide, starting from the application to the toxic 
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action inside the target pest, could be made more efficient and less waste

ful, a smaller amount of pesticide could be applied, and less pesticide 

would be emitted into the ambient air. However, in a practical, operational, 

or economic sense, most of the pesticide losses depicted in Figure 8-1 are 

unavoidable at present. Only those approaches to pesticide application 

that may reduce or eliminate avoidable wastes and losses which result from 

unnecessary use, overuse, misuse, or improper planning will be considered 

here. 

Drift control. Pesticide drift is the movement of a pesticide to 

places other than the intended target area. If the drift of sprayed pesti

cide can be reduced, less pesticide will be required, and therefore, less 

pesticide will be emitted into the ambient air. 

The particle size distribution of the spray is probably the most im

portant factor contributing to off-target drift. Large droplets that have 

an appreciable fall velocity will fall out within a short range while 

small droplets with negligible fall velocity may be dispersed over a larger 

area before hitting the ground. Table 8-3 shows the theoretical drift of 

droplets of different sizes under different atmospheric conditions. A11 of 

the water droplets (sp. gr. = 1) are assumed to be falling at terminal 

velocity for a vertical distance of 20 ft. and to be displaced horizontally 

by an average wind speed of 5 mph. Since the particulate sizes invo)ved 

with dusts are generally smaller than those with liquid sprays, drift 

during application is an even greater problem with dusts. It is obvious 

that drift can be controlled better if the size distribution can be shifted 

toward larger particles. However, less pesticide is required to 

cover a given surface area if particle size can be reduced. Smaller 
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TABLE 8-3 

Theoretical Drift Distance (No Evaporation) 
of Water Droplets Falling 20 ft. in a 5 mph Wind. 98 

Droplet Diameter 
(µm} No Turbulence Intermediate Turbulence 

.( 1000 1. 5 ft. 11 ft. 9.3 ft.\ . 
- -

500 6.0 ft. 24 ft. 13.1 ft. 

100 150 ft. 152 ft. 29.3 ft. 

50 600 ft. 336 ft. 41.5 ft. 

10 2.8 miles 0 .-4 mi 1 es 92.7 ft. 

5 1L4 mi1es 0.88 miles 131 ft. 

l 284 mil es 5.6 miles 293 ft. 
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droplets would provide a greater total surface area than would larger 

droplets (see Table 8-4). In a practical or economic sense, the size dis

tribution of droplets should be controlled in a way that the least amount 

of pesticide is applied. The droplet sizes should be small enough to cover 

the area without using ?xcess pesticide but large enough to control drift. 

The objective for achieving effective control, therefore, is to produce a 

uniformly sman droplet size sufficiently large enough to control drift 

under the conditions of application. 

Drift contra 1 can be accomp 1i shed in four ways: (1) reduction of very 

small droplet formation, (2) reduction of evaporation, (3) prevention of 

droplet dissemination, and (4) reduction of drift distance. 

1. Reduction of very small droplet formation. Droplet-size distribu

tion can be regulated by modifying the design of spray devices and by 

char.ging the physical properties of the spray solution. The thinner the 

spray sheet after it leaves the nozzle opening, the finer the spray pro

duced. Droplets of very small size are therefore usually produced under 

high nozzle pressures and it1ith great fan angles. In order to eliminate the 

formation of very small droplets, nozzle pressure and fan angle should be 

carefully adjusted. The nozzle should not point forward on airplanes or on 

ground rigs. The drift of a sprayed liquid weed killer or insecticide away 

from the target area can be greatly reduced by blowing hot gas or steam 

across an ordinary spray nozzle. 92 Very small droplets can be effectively 

eliminated from a spray by s·imply attaching a hot gas generator or a steam 

generator. If the drift of sp~ayed solution can be reduced, up to 40 percent 

less chemical is required to cover an area. 

The droplet size can be increased by adding thickeners to sprays to 
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H\BLE 8-4-

Total Surface Areas of Spray Droplets 

of Diffe:ent Sizes Per Gallon of Spray. 98 

Droplet Diameter Number of Rroplets Total Surface Area 
(µm) (x 10 ) (m3) . 

1, 
I 

1,000 7 23-
500 58 46 

100 7,230 227 

50 57~830 454 

10 7,230~000 2,270 

5 57~8300000 4,540 

1 70230~000,000 22,700 

169 



increase their viscosity. These thickeners increase the droplet size by 

increasing the thickness of the spray sheet. 

2. Reduction of evaporation. Reducing the evaporation from spray 

droplets can reduce hydrocarbon emissions by reducing both the evaporation 

of solvent from droplets and the formation of very sma1l droplets. This 

can be achieved by using less volatile diluents and by adding evaporation 

suppressants to the spray solution. 

3. Prevention of droplet dissemination. Preventing spray droplets 

from disseminating also reduces the fonnation of very small droplets. This 

can be achieved by modifying the design of the sprayer nozzle and by 

changing the physical properties of the spray solution. 

4. Reduction of drift distance. If the drift distance can be reduced, 

less pesticide is required to cover an area, and pesticide evaporation from 

sprayed droplets is reduced. The drift distance can be reduced by lowering 

the height of the sprayer nozzle. It is obvious that the closer the nozzle 

is to the sp,ayed surface, the less chance there is for air currents to 

ccrry the sprayed droplets away. The best way to do this is by avoiding 

wide nozzles, spacings, and narrow fan angles. 93 However, it is possible 

that, 1'vith some methods of ae~·ial application, a larger amount of pesticide 

would drift away if the application height is too low, This may be due to 

the sev,ere turbulence caused by the aircraft slipstream and is reflected by 

a swirling pesticide deposit pattern in the swath area. 

Selection of application methods. Aerial applications usually show a 

higher potential for drift than do ground applications when spraying 

similar droplet sizes. However, there is a strong economic incentive for a 

large ranch to use aerial application methods. 
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Pesticide can be appl"ed aerially by three methods: water-diluted - emulsifiable concentr&te, ~o~-v21ume, and undiluted ultra-low-volume. Water 

01is added to the em:_Js·-:--1
: :. ::2s·::.icids product to make a water-diluted 

emulsifiable concentr~~2 i:h ~s applied at a high rate. Low-volume appli

cation fnvolves the ~s~ :___,-:'~1·Jted technical formul.ations. Ultra-low-

volume applications use :o:::2ci:2Ly formulated, concentrated products which 

are applied at an especi& 1 'y 72~ rate. Ultra-low-volume sprays, usually 

applied as smaller particle sizes than low-volume sprays, are generally 

more suceptible to dr1 ft. HO\,Jever, a smaller amount of pesticide is used 

in an ultra-low-volume SiY'c: .. , Ultra-low-volume sprays do need special 

fonnulations which have G 10•,H volatility. ~Jater diluted emulsifiable con

centrate droplets, although initially large, rapidly lose size and weight 

through evaporation of the ;-''c:,ter and become more subject to drift. 
( - Pesticide formulat·ions.. In California, most cf the pesticides applied 

by commercial applicators are in the form of spray formulations. The shift 

from dust formulations to spray formulations should be encouraged mainly 

because it can reduce the drift hazards due to a significantly larger 

particle size spectrum. 

The physical properti2s of a spray solution can be changed by reducing 

the quantity of small lets 2mitted. The major physical properties re-

lated to droplet size c:.-"2 su ::ee tensfon~ viscosity~ density, and vapor 

pressure. The$e physical properties can be changed by modifying the pes

ticide fonnulation. 

As was noted ear1ie~, 2 potenti~l fo~ drift may be reduced by 

using thickening agents to reduce the number of fine droplets • 

...._ 
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The thinner the spray sheet after it leaves the nozzle opening$ the 

finer the spray produced. Thickening agents are natural or synthetic 

polymers that are soluble in water and increase its viscosity. Several 

other adjuvants can also modify the viscosity of an agricultural spray. 

Meteorological considerations. Pesticide drift is a direct result of 

the transport of sprayed droplets by atmospheric movement.· Meteorologic.al 

parameters that affect drift are wind direction, wind velocity, turbulence, 

air temperature, humidity, radiation, precipitation, and stability of the 

ambient atmosphere. 94 

local wind patterns should be carefully studied before the application 

of pesticides. It is of prime importance to have the pesticide fall in the 

target area. However, since wind direction can change during the spraying 

operation, some type of visual indication of wind direction should be 

installed at the application site. The spray operation must be stopped 

immediately if the wind direction changes. 

High wind tends to carry a large portion of sprayed pesticide away 

from the target area; drift problems can be minimized by spraying only when 

the winds are light. The horizontal distance that a pesticide is carried 

is directly proportional to the v.1ind velocity. MacCollom95 found that the 

best time to spray was \.lihen the wind velocity was 6.4 to 8 km/hr. However~ 

the wind velocity profile varies with surface roughness and atmospheric 

stability. These should be measured to provide the information necessary for 

calculating the transport of pesticides near the ground surface. 

It is very important to avoid spraying a pesticide under strongly tur

bulent conditions. Although Table 8-3 shows that very small droplets are 

not transported as far away from the target area under turbulence as they 
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are under conditions of no turbulence, a la~ge amount of pesticide is still 

required because the -;-~,·bJ'11::.'::2 makes it more difficult to apply a pesticide 

to a target area. 

Air temperature, ~~~idi~ , and solar radiation may affect the evapora

tion rate of the spr2.·_.2·: c:,:·:: ,:::::s. The size spectrum of these droplets 

would be shifted towa~d ~i~2~ particles as evaporation a:curs. Relative 

humidity has a great 2~f.c:ct :,t·· \•\'ater-oased sprays. Sprayed droplets evap

orate more quickly under conditions of low humidity. Fine droplets of a 

wettable powder-water suspension may even become floating dust on a low 

humidity day if they d0 :-:ot r22!ch the target quickly enough. With non-· 

aqueous solvents and oesticides where humidity has little effect on the 

evaporation rate, air temperature and radiation are the major meteorological 

factors affecting evapora~1on. 

As Table 8-5 shows, t~e evaporation rate for small droplets is sur-

prl·s,·ngly h1·gh. 96 A ::i,,.0-m1.cron ,drop l et of pure wa-.:er· a·t 86°F ,n. an at mo-

sphere of 50 percent re1ative humidity )\Jill evapc,rate in 3.5 seconds; this 

droplet would fall 1¼ inches during this time. It is obvious that meteo

rological factors that affect the evaporation rate of sprayed droplets 

should be carefully studied before pesticides are applied. 

Rain~out is an impo~tant ~echanism for remo ng some of the fine pes

ticide aerosols that 2°~2 cc: 2d into the atmosphere, On the other hand, 

pesticides applied to vegeta.tion and in open fields may be washed away by 

preci pi tat ion. therefore, cannot be conducted 

before or during a ra1~stc;~. Weather fcr2casts of p~ecipitation should be 

closely followed. 

Air temperature profiles that have a lower lapse rate than the adiabatic 
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TABLE 8-5 

Evaporation Rate of Water Droplets 
at 86°F in an Atmosphere of 50% Relative Humidity. 96 

Droplet Diameter Lifetime Distance of Fall 
(µm) (sec) {ft) 

200 56 69 

100 14 6 

50 3.5 0.1 
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lapse rate are commonly referred to as inver$ions which dampen vertical dis

- placements and produce stable conditions. Any temperature lapse greater 

than the adiabatic lapse is called super adiabatic and produces unstable 

conditions in which less dense air parcels near the ground surface accele

rate upwards to a position of equilibrium. Although less vertical movement 

of sprayed pesticide would occur under a stable condition, a well-mixed 

layer may exist near the ground with an inversion layer persisting aloft. 

Recent tests confirm that the pesticide concentration downwind of a target 

area is higher during inversion conditions than during unstable conditions. 94 , 95 

The best time to spray a pesticide should be during the absence of inversion 

conditions. A strong inversion may exist during the night, early morning, 

or late afternoon. 

Timing of pesticide aoplication. Pesticides must be applied during 

the "weak stage" in the pest's life cycle. Herbicides should be applied 

only during the preemergence and postemergence periods. However, most pes

ticide applications today are regarded as a part of routine practice for 

certain commodities. Almost exactly the same types and amounts of pesti

cides are applied year after year. 

Soil incorporation. It has been shown that incorporating pesticides 

into the soil can have a substantial effect on their efficacy and persis

tence. Pesticide evaporation can also be substantially reduced using this 

method. Therefore, pesticides which are applied to open fields should be 

. incorporated into the soil irrmediately after application. Maximum per

formance of herbicides sprayed for subsequent incorporation into the soil 

can be obtained only by uniformly mixing the herbicides into the surface 

layer. 
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8.4 Alternatives to Weed Oil Application 

In addition to those alternate application methods discussed in the 

previous section, the following methods may be considered as alternatives 

to weed oil applications. Some of the methods referred to here were also 

discussed in Section 8.2 (Alternatives to Pesticide Use). 

Preventative weed control. Preventative weed control encompasses all 

measures taken to forestall the introduction and spread of weeds. Since no 

preventative measure can be expected to eliminate all of the numerous 

species of weeds found on any given land, prime attention should be given 

to those methods that are most likely to return the most favorable results 

for the effort expended. 

Planting weed-free seeds can help to avoid the introduction of weeds. 

Weed-free seeds can be produced in selected areas where the most thorough 

and effective weed control procedures available are applied. Conversely, 

seeds that come from an ordinary field are rarely clean. Weed seeds mixed 

in with crop seeds must be separated out on the basis of their physical 
19d",:fferences. 14 ' S10... ch d1"fferences ,·nclude s,·ze ' we,·ght , shape , surface 

area, density, stickiness, pubescence, texture, color, and electrical prop

erties. 

Farm equipment used in each step of crop-seed handling should be 

cleaned before use. Special attention should be given to the movement of 

farm animals since many weeds are disseminated by seeds that adhere to 

animals or that can survive the digestive processes of animals. Soil 

materials should be inspected before they are moved. Irrigation or runoff 

from rainfall often carries weed seeds. Organized community programs may 

be required to prevent this type of weed infestation. 
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Some undesirable alien species may spread with astounding rapidity. 

Rigid seed inspection procedures and vigilance in detecting incipient in

festations are essential for early detection. In certain cases, quarantine-

an extreme weed control measure--may be a necessity. Intensive surveys and 

rapid destruction are the only possible methods to eliminate infestations 

caused by windborne seeds. 97 , 98 

Physical methods. Tillage control is an important physical weed 

control measure. Tillage may remove weeds from soil, weaken them through 

root pruning or other injury, or bury them. Tillage reduces or eliminates 

weeds which may compete with the crop for moisture, nutrients, light, and 

carbon dioxide; it can be implemented manually or mechanically. 14 • 97 

Mowing and cutting are also practical methods for weed control by 

controlling weeds in two ways. If properly timed, mowing prevents weeds 

from producing seeds. Repeated mowings also aid in establishing perennial 

plants which are generally small and produce weak seedings. Manual imple
97ments used in mowing are gradually being replaced by mechanized equipment. 

Flooding has long been used to reclaim land from perennial weeds by 

smothering them under water. This method is commonly used for weed control 

in water-tolerant crops such as rice and taro. While it can be used to 

control many weeds, aquatic weeds may become a problem after flooding. 

Dredging, draining, and chaining are methods used to control aquatic weeds. 

Dredging is seldom used because it is an expensive control method. Therefore, 

it is used only to physically remove excessive silt where extensive weed 

growth occurs. Drainage of canals and swamps is an inexpensive method of 

controlling weeds; it simply dries up their habitat. Chain dragging was a 

method used widely in the past to remove aquatic weeds from irrigation 
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canals. A chain, pulled by tractors, was used to tear out or pull the 

submerged vegetation from the substrata. Weeds broken loose by chains 

were carried downstream to a collection point where they were removed from 

l 97, 98the cana . 

The smothering method can also be used to reduce the photosynthetic 

capacity of weeds. Mulching materials such as straw, sawdust, bark dust, 

paper, or a plastic sheet can be used to reduce or prevent the transmission 

of light to the weeds. They also serve as a seal for fumigants and as a 

moisture barrier, and usually increase the soil temperature. The major 

disadvantage of this method is the high cost of these mulching materials. 99 

Biological methods. Biological control is based on the fact that 

there are other organisms capable of killing or controlling certain weeds. 

Natural enemies of weeds include a wide range of organisms: insects, 

vertebrates, microbial pathogens, and parasitic higher plants. The major 

disadvantages of using this method are that it cannot be used to control a 

complex of many weeds, and the host specificity risk may be too great. 

Insects have received the most attention because of their great 

variety, high degree of host specialization, intimate adaptations to hosts, 

and stable dynamic control. To be an effective agent in the control of a 

weed, an insect should be able to kill the host plant or prevent its repro

duction, have the ability to disperse and locate the host plant, be able to 

adapt to the environment, and have sufficient reproductive capacity. St. 

Johnswort or Klamath weed controlled by Chrysolina guadrigemina at Blocksburg, 

Ca 1iforni a is an exce11 ent examp1 e of using an insect for the bi o 1 ogi ca 1 

control of a weed. 98 • 99 

Habitat-management systems. Weeds compete with crops for light, soil 
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moisture, soil nutrients, and/or carbon dioxide. Since weeds are generally 

vigorous plants, they frequently win when competing with other plants. Most 

habitat-management techniques rely heavily of subtle differences between 

weeds and crops and manipulate these differences in the way to give crops 

an edge over weeds. Important differences between crops and weeds involve 

their life cycles, specific growth habits, variations in morphology and 

physiology, environmental influences and biotic factors that affect 
98weeds differently than crops. 

Soil manipulation, cropping practices. and manipulation of the water 

supply are often used to make the environment more suitable for the growth 

of crops. Seed bed preparation, minimum tillage, post-planting tillage, 

and fallow methods are used most frequently to manipulat~ the soil to reduce 

r 
\-

the population of weed seeds and to control established perennial weeds. 

Many cropping practices affect weed control. A crop variety may ~ave 

competitive advantages over weeds. Crop rotation may control weeds with 

life cycles that are not compatible with the cultural practices used for 

one of the crops. Irrigation and rainfall also affect weed control because 

they have a direct effect on soil moisture. 97 • 98 

Chemical methods. For many of the weed control r:,roblems for which 

chemicals are applied, there are no effective and economical substitutes 

at this time. A stand of weeds usually contains more than one species. 

Biological control methods may not be appropriate for weed control except 

under unusual circumstances. Additionally, noncropland areas frequently 

contain rough terrain and are usually untilled; tillage and most other 

physical methods of weed control cannot be easily applied. Herbi~ides may 
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be used to replace weed oils in most weed control applications. From a 

photochemical-air-pollution point of view, less hydrocarbon emissions would 

result from the use of synthetic herbicides rather than weed oils because 

a smaller amount of hydrocarbon would be applied. For every control problem 

for which weed oil is now recommended~ there are usually several synthetic 

herbicides available as registered alternatives. This is true whether the 

application is for cropland or noncropland areas such as ditch banks, 

roadsides~ fence rows) and railroad right-of-ways. 100 

If synthetic herbicides are substituted for weed oils, appropriate 

selection of an herbicide would be necessary with regard to its selectivity 1 

its contamination of the environment~ and the health hazards it may present. 

Each of these are already of concern and must be considered when applying 

the available herbicides; to some degree, they are subject to regulation. 

In addition~ many effective herbicides are 11 slightly toxic" toward mammals, 

biodegradable~ and relatively nonpersistant. 101 

Nevertheless, other factors, in addition to acute mammalian toxicity, 

should be considered before any direct recommendation is made to shift 

from the use of weed oils to other herbicides. These other factors include: 

the effects of long-term low-level toxicity, the mobility of individual 

herbicides in the environment, and the amounts of these synthetic herbicides 

which would be added to the environment. 

8.5 Integrated Pest Management 
. 't t-. , C 4 < • < , • , I < w ; .: . 'fMA( · 

Integrated Pest Management (IPM) is a pest control strategy which 
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attempts to use all available control methods in the least environmentally

destructive manner. The emphasis on methods having a low environmental in

fluence is based on an awareness of the natural controls that operate to 

maintain a balance among populations of pests and other organisms. All 

currently available methods are included in the plan because it is recog

nized that, in many situations, only chemical control can maintain a pest 

population below the economic threshold especially if its population must 

be reduced quickly once the threshold has been exceeded. 

The application of ecological principles was advocated as the most 

effective approach to pest control as early as the latter part of the 

nineteenth century and has had its proponents through the first half of this 
102 d l ...century. The eve opment of the concepts of integrated pest management, 

however, began after the discovery of synthetic organic pesticides in the 

mid-1940s. 14 It has had its greatest impetus from attempts to find methods 

of pest control which avoid the serious problems which arose due to the over 

reliance on these organic pesticides. 

The main problems Which were a source of concern resulting from the 

use of organic pesticides were: (1) development of resistance, (2) target 

pest resurgence, (3) induced secondary pest outbreaks, and (4) environmental 

contamination. Many insect pests have developed resistant strains following 

repeated treatments with pesticides. Sometimes this led to higher and 

higher rates of pesticide application. By 1975, 75 percent of the major 

insect pests of California agriculture had developed resistance to at least 

one pesticide. 103 Target pest resurgence refers to the increase in popula

tion of a pest species to a density which is greater after spraying than it 

was before spraying with a pesticide to control it. This occurs when the 
,, 
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~pesticide used kills the pest's natural enemies more efficiently than it 

destroys the pest. After this, the few pest organisms which escaped destruc

tion are able to multiply unhindered and reach a greater density in the 

absence of their natural enemies. 

Secondary pest outbreaks occur when spraying to control a primary pest 

decimates the natural enemies of another potential pest. With its popula

tion thus released from effective biological control, the secondary pest 

can multiply to a point requiring a control action. 

Pesticide contamination of various portions of the environment does 

occur. The present study is an attempt to assess one aspect of this con

tamination--its effect on the concentration of reactive hydrocarbons in the 

atmosphere. Some persistant pesticides like DDT were found almost everywhere 

in the environment; because of this, DDT has been banned for most uses in 

the United States since 1972. The use of a few other persistant pesticides 

has been severly restricted, but environmental contamination problems still 

exist. There are frequent news reports of illnesses from pesticides among 

agricultural workers; these usually are a result of misuse. There were 

1452 cases of illnesses due to pesticide exposure reported to the California 

Department of Food and Agriculture in 1976. 
104 

The IPM concept has been proposed as a way of controlling pests which 

avoids those problems associated with the use of pesticides. However, an 

important component of the IPM concept is the principle of diversity. It 

is thought that unilateral use of any method to the exclusion of others may 

. bl "d ff t lOS' E . t 11. 1ead t o unf orseen an d undes1ra e s1 e e ec s. 106 nv1ronmen a y 

compatible methods which are acceptable for IPM programs have been discussed 

earlier; they include: (1) biological control using parasites and predators, 
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(2) genetic control using resistant varieties and the release of sterile 

insects, (3) cultural control, and (4) hormonal control. 

An additional category that should be added to the list of acceptable 

methods is the appropriate and selective use of pesticides. A key aspect 

of the practical application of 1PM is that pesticides should not be applied 

by rote, i.e., according to a predetermined time schedule which is to be 

followed regardless of the status of the pest or other factors. Under IPM 

there must be a monitoring process (sometimes called "scouting") to deter

mine the status of any potential pest. When the number of healthy indi

viduals reaches a point where it may exceed the economic threshold, then 

and only then is a control action such as pesticide treatment ordered. 

The procedure described seems simple enough, but a great deal of 

knowledge and experience is required to make the right decisions. First the 

monitoring of any individual species on a crop, for example, must be done 

according to a procedure established by experimentation carried out, gen

erally, in th~ same local area. The decision of whether a control action 

is necessary may also depend on the time of year as well as growth stage of 

the crop, the number and life"Stage of the pest's natural enemies, the 

presence and status of other potential pests and their enemies, the weather, 

and other factors. 14 

An IPM program developed for cotton in the San Joaquin Valley of 

California is an example which shows the importance of timing and the 

presence of more than one pest to effective control. The lygus bug is a key 

pest of cotton in this area. When insecticide spray treatments were made 

periodically throughout the season to control the lygus bug, other insects 

such as the beet armyworm, the cabbage looper, and especially, the cotton 
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bollworm became serious problems which required additional pesticide treat

ments. Research showed that the lygus bug could only cause serious damage 

to the cotton crop during the budding season, usually about June 1st to 

mid-July. Insecticide treatments for lygus bugs were unnecessary and were 

avoided after that time. The cotton bollworm and other pests became less 

of a problem. The later spray treatments for lygus had been killing the 

bollworms natural enemies which had often led to serious outbreaks of these 
39pests. 

Integrated Pest Management is now used in only a small percentage 

of the attempts at pest control. Its use is increasing, and especially in 
107California, it is being applied to more and more agricultural crops. A 

clearer idea of its benefits is emerging from this increased use. Usually, 

the cost of applied insecticide has been reduced by 50 percent or more. For 

example, pear growers who used IPM in the Sacramento River district saved 

an average of $49.37 per acre on pesticide applications when compared with 
108non-IPM users' expenses. A study in the San Joaquin Valley showed that 

cotton growers who use pest management consultants obtained yields averaging 

$22.00 more per acre and spent 58 percent less for pesticides during 1970 

and 1971 than growers not using such consultants. 109 In a continuation of 

this study, however, the net profit of cotton and citrus growers was not 

found to be significantly different over the period 1970 to 1974, regardless 
110of whether they used pest management consultants or not. 

OeMichele and Bottre11 111 stated that IPM experts have estimated that 

a 40 to 50 percent reduction in the most environmentally-polluting insecti

cides would occur within 5 years after adoption of currently available IPM 

systems. A reduction of 70 to 80 percent is predicted within ten years 
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after the adoption of these programs. 

A reduction of this magnitude obviously would have a_ very significant 

impact on reactive hydrocarbon emissions from pesticide use even though no 

special effort is being directed toward that goal. However, there is some 

indication that, although they may be the largest pesticide source of hydro

carbon emissions, IPM researchers may not consider petroleum oils to be a 
112 113. bl . . t 1 11 t· , If . 11 t· .serious pro em 1n environmen a po u ,on. air-po u 1ng emis-

sions from pesticide·applications are to be reduced, a special effort aimed 

specifically at this problem will probably be required. It was noted above 

that IPM is being used only by a small fraction of pest control users. 

Although !PM seems to have many advantages over a reliance. on strictly chem

ical methods, IPM is not being implemented rapidly. There are two main 

reasons for this: (1) there is a lack of proficient IPM specialists who, by 

- law, are required for the application of IPM methods in most cases, and (2) 

there is a reluctance on the part of growers and others to change to IPM 

methods. 14 The reasons that growers do not want to shift to IPM include: 

(1) IPM is more complicated and not as easy to understand as conventional 

pesticide application methods, (2) the decision on when to apply control 

actions must generally be left to a pest control specialist, (3) a fear 

that crops may be lost if they do not apply chemicals in the usual way, and 

(4) a lack of understanding of the probable benefits to themselves and the 

environment which may accrue from use of IPM. 14 , 114 

The use of 1PM will undoubtedly increase; this is evidenced by the 

amount of support and publicity it is currently receiving. Federal support 

may be among the most influential forces to bring this about. A five year 

research effort, sometimes called the Huffaker project, was started in 1972 
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with funds from the National Science Foundation, EPA, and USDA. The goal 

of this project was to develop improved methods for pest control in alfalfa, 
115citrus fruits, cotton, pome and stone fruits, and soybeans. EPA is 

continuing, as is USDA, to plan and to conduct research and pilot projects 

in this area and to help coordinate efforts among other governmental 

agencies and private organizations which are working to develop pest man

116agement systems. 

8.6 Conclusions and Recorrmendations 

The appropriate use of alternative pest control methods can very sig

nificantly reduce the need for application of chemical pesticides without 

appreciable reduction of agricultural output. In some cases cosmetic 

quality could be reduced. 

Some of the alternative measures are being used and have been used in 

most agricultural practices despite displacements by pesticides. Losses to 

pests have been reduced by applications in each of the major areas of pes

ticide alternative methods--biological control; genetical control, physical 

control, and honnonal control. The use of biological control and resistant 

plant varieties alone are estimated to be responsible for the prevention of 

losses to pests of several hundred million dollars anually in the United 

States. The decrease in the need for pesticide application and the resul

tant hydrocarbon emission would be considerable. 

California has been a leader in development and implementation of some 

forms of pest control such as biological control of pests through the impor

tation of natural enemies. A list of thirteen important California pests 

which have been completely or substantially controlled by imported enemies 
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was shown in Table 8~1. A bacterial insecticide is widely used on some 

crops and an insect hormone, Gossyplure, is receiving intensive testing 

against the pink bollworm of cotton. Many disease-resistant plant 

varieties are being developed especially in universities. To whatever 

degree alternatives to chemical pe$ticides of this kind can be implemented, 

th€y offer the greatest opportunity for reduction of hydrocarbon applica

tion and emission since very little or no hydrocarbon chemical is involved. 

There should be a continuation of the development and improvement of 

these alternative control methods which are for the most part made through 

research at colleges and universities and the U. S. Department of Agriculture 

which are the organizations primarily involved in such development programs. 

Integrated Pest Management (!PM) is a method which incorporates all pest 

control methods but emphasizes the concept that natural biological controls 

should be interfered with as little as possible, and therefore, that pes

ticides should be applied only as experience shows they are beneficial. 

The use of IPM can usually reduce pesticide applications by 50 percent 

or more in those crops where methods are developed. IPM is largely 

unexploited both with regard to development of methods for many_ crops 

and implementation of methods already developed, 

IPM should, in general, be encouraged with a view to reduce reactive 

hydrocarbon emissions. Lowered emissions would result from most, but not 

every, IPM development. In some cases there may be a larger use of petro

leum oils, unless the goal of reduced emissions is incorporated into the 

development programs. 
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CALIFORNIA AIR RESOURCES BOARD (CARB) REACTIVITY 
CLASSIFICATION OF ORGANIC COMPOUNDS 

Class I C1ass II Class III 
(Low Reactivity) (Moderate Reactivity) (High Reactivity) 

c1-c2 Paraffins 
Acetylene 
Benzene 
Benzaldehyde 
Acetone 
Methanol 
Tert-alkyl Alcohols 
Phenyl Acetate 
Methyl Benzoate 
Ethyl Amines 
Dimethyl Formamide 
Perhalogenated 

Hydrocarbons 
Partially Halogenated 

Paraffins 
Phthalic Anhydrideb 
Phthalic Acidsb 
Acetonitrilea 
Acetic Acid 
Aromatic Amines 
Hydroxyl Amines 
Naphthalenea
Chlorobenzenesa 
Nitrobenzenesa 
Phenola 

Mono-Tert-Alkyl-Benzenes 
Cyclic Ketones 
Alkyl Acetates 
2-Nitropropane 
C3+ Paraffins 
Cycloparaffins 
N-alkyl Ketones 
N-methyl Pyrrolidone 
N,N-dimethyl Acetamide 
Alkyl Pheno1sa 
Methyl Phthalatesb 

All Other Aromatic Hydro
carbons 

All Olefinic Hydrocarbons 
(including partially 
halogenated)

Aliphatic Aldehydes 
Branch Alkyl Ketones 
Cellosolve Acetate 
Unsaturated Ketones 
Primary &Secondary C2+ 

Alcohols 
Diacetone Alcohol 
Ethers 
Ce 11 oso 1ves 
Glycolsa 
Cz+ Alkyl Phthalatesb 
Other Estersb 
Alcohol Aminesb 
C3+ Organic Acids+ di acidb 
C3+ dibacid anhydridesb 
Fermin 

(Hexa methylene-tetramine) 
Terpenic Hydrocarbons 
Olefin Oxidesb 

aReactivity data are either non-existent or inconclusive, but conclusive data 
from similar compounds are available; therefore, rating is uncertain but 
reasonable. 

bReactivity data are uncertain. 
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STATE Of CALIFORNIA E0MUN0 G. BROWN JR., Governor 

AIR RESOURCES BOARD 
11 02 Q STREET 

P.O. BOX 2815 
SACRAMENTO, CA 95812 

December 13, 1977 

RE: Source Questionnai~e 

Dear Sir: 

The California Air Resources Board has contracted with Eureka Laboratories, Inc. 
of Sacramento, California to conduct a study concerning emissions of volatile 
organic chemicals from the active ingredients, diluents, and carriers associated 
with the application of pesticides in Fresno County. This survey is designed to 
determine the quantities of photochemically reactive hydrocarbons emitted into 
the ambient air as a result of such applications in Fresno County for the 1976 
calendar year for both agricultural and non-agricultural purposes. From the 
information you and other respondents provide, the approximate emissions can be 
determined. 

We would appreciate your cooperation in completing this questionnaire and re
turning the completed questionnaire in the enclosed, pre-addressed envelope as 
soon as possible to: Eureka laboratories, 401 N. 16th Street, Sacramento, CA 
95814, (916) 443-3932. Your cooperat~on in providing the requested information 
will contribute materially to the Air Resources Board's accurate assessment of 
the hydrocarbon emissions from pesticide use. 

If you have any questions regarding the nature and purposes of this survey, please 
contact Mr. Rebert Reynolds, ARB Project Officer, at l916) 322-7690. 

If you have any questions regarding the questionnaire and its completion, please 
direct them to Eureka Laboratories, Inc. 

Thank you for your assistance. 

Sincerely yours, 

~!~~ 
Chief, Research Division 
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COUNTY U~ ~l~l:::~NU 
PEPARTMENT OF AGRICULTURE 

/ . 
Jffl8S E. Corn 
\gricultural Commissioner_, 

Flonald Atmaiian 
Assistant Agricultural Comm.issioner 

DATE: December 6, 1977 

TO: FRESNO COUfffY G;;;_c·;:,:;::~ ::J PESTICIDE DEALERS ADDRESSED 

FROM: Robert V. Empara~ 
Deputy Agricultura1 C~rrmissioner 

SUBJECT: A Study to Determin~ J\ir Pollution Emissions Associated with 
Pesticide Applications in Fresno County. 

This memorandum will serve to introduce Steve Leung, President of Eureka 
Laboratories, Inc. Eureka L~boratories was awarded the contract to conduct 
this st1Jdy by the State of Ca.1~-fornia Air Resources Board. 

The proposed study will be primarily .concerned with the inventory of reactive 
hydrocarbon emissions and related compounds resulting from pesticide appli
cations in Fresno County far the 1976 calendar year. 

We will appreciate your cooperation with Eureka Laboratories in developing 
this information. It is an important project that we consider to be 
necessary to thoroughly understand all aspects of air pollution in Fresno 
County. · 

If you have any comments or questions about this project please contact us 
at 209-453-5960; or the Eureka Laboratories, lnc., 401 ~larth 16th Street, 
Sacramento, CA 95814 -- phone: 916-443-3932. 

Thank you for your kind consideration in this matter. 

I 

,5-~~r-;~Cc./il:2/vL-
11 

Co~sioner · 

--.,,, 
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1976 PE~TICIDE APPLICATION SURVEY FOR DISTRIBUTORS 

A. Name of Dealership ---------------------------------------

Address----------------------------------------

8. Person to contact about questionnaire----------------------------------
Telephone _______________________ 

Title----------------
C. lnventcry of pesticides sold for use in Fresno County in 1976 (including weed oil, petroleum distillate, and any 

other organic diluents sold to farr.iers, corrmercial applicators, home owr.ers, and government agencies).* 

' 

I 

Registration No, 
Usage Usage 

P;nount Sold (Agri cul tura 1, Registration no. Amount Sold (/1.gri cu 1 tura l , 
(or Brand Name) 1n 1976 Struct1Jral, ·Home, (or Brand tlame) in 1976 Structural, Home, 

Sarden, etc. ) Garden, ~tc. ) 

I 

' 

I 

I 

I 

I 
,, 

I 

-
I 

*Existing documents providing equi'valent information to the questionnaire are also acceptable. 

::in, 
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1976 ·PESTICIDE APPLICATION SU.RVEY FOR FARl4 OWNERS/MANAGERS 

A, Location of pestfcide application(s). 

Township _______ s. Range _______ E. 

B. Time of day pesticides most commonly applied (check one). 

0000-0600 0600-0900 0900-1200 

1200-1500 1500-1800 1800-2400 

C. Pesticide applied by (chec~ one) 

( ) you or your employees professional applicator ) both. 

D. t~ethod· of appl 1catfon most ~=only used. 
) other, specify __________________ 

( ) air, ( ) ground, 

E. Pesticide Supplier(s) --------------------------
F. 1976 Pesticide Appl icat1on Record• 

D.lte Pesticide Name 
(Registration No.) 

Pound Per 
Acre 

Total .Acreage 
Treated 

Co11111od1 ty 
Treated 

Grower Applicator or 
Conmercial Applicator 

, 

*Existing documents providing equivalent information to the questionnaire are also acceptable. 
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EURE~ ~BORATORIES, INC. 
Toxicology, Energy, Environmental and Chemical Research 

401 NORTH 16TH STREET SACRAMENTO. CA .. 95814 

TEL.(916) 443-3932 

Apri 1 24 • 1978 

Dear Sir: 

This is a follow-up questionnaire survey to our earlier one dated 
December 13, 1977 (see attachments)~ We want to thank many of you for 
providing us with information on 1976 pesticide sa1es in Fresno County.
In this follow-up survey, we are requesting information specifica1ly .~ 
an sales of petroleum oils and coal-tar oil. · 

We would appreciate your cooperation in completing the question
naire and returning it in the enclosed pre-addressed envelope to us 
as soon as possible, Your cooperation in furnishing the requested in
formation will provide an accurate technical basis to the Air Resources 
Board in formulating strategies for hydrocarbon emission inventory. 

Thank you for your cooperation and assistance. 

Sincerely, 

EUREKA LABORATORIES, INC. 

-2l /pl 
By .,/ 1_:(,1/';z, K. /~yffe·Lj_ 

Steve K. Leung, D, Env, ---; 
President 

agr 

Attachments 

cc Dr. John Holmes, ARB 
Mr. Robert Emparanm Fresno County Agriculture Commissioner 
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1976 PETROLEUM OILS AND COAL-TAR OIL APPLICATION SURVEY 

A. Name of dealership ~-P------~----------=~-

Address 
~=- --------~-----------

B. Person to contact 2jc~t q~~stionnaire _____________ 

Title _____ Telephone ------------
C. Were petroleum oils .:_i:· ;;,:.~~~"~tar oil sa1d by your company for agri-

cultural usage in 1976? Yes No· 
If no, please ret:..: ~uestionnaire using the enclosed envelope. 
If yes, please con~l2te the questionnaire and return. 

D. Inventory of petro·l,aum o·lls and coal-tar oils sold for agricu1tural 
usage in Fresno County in 1976 (including summer or spraying oils, 
winter or dormant oils, 1\'eed oils, petroleum or coal-tar solvents, 
supreme oils, paraffinic er aromatic hydrocarbons, coal-tar fractions: 
light, carbolic oil D creosote, and anthracene oil; and peat oils): 

fl 
s 

Major Supplier 
(or Registration No.) I fo 1976 (Gallons) 

Name of Product I Amount Sold 
of the Product 

I 

f 
I 
I 
l -~-
I
l 
~ 

1··-= 

I 
I 
I, 

I•n•+--=•••~•~- -

ce-,~,---~ -~- I 
E. Approximately, %of these c11 products was sold directly to 

---~sers (instead of other distributors) in 
~ 
;;::, j O 0 

--~% of these oil products sold in 1976 was used 
ill Fresno County (instead of other countiesf.°' 
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JWPENDIX C 

* PESTICIDE GROUP LIST 

R = Restricted Chemica1s 

NR = Nonrestricted Chemicals 

NR~R = Nonrestricted Chemicals Used as 
Minor Active Ingredients in 
Restricted Products 

*Pesticide chemica1s are identified as R, NR, 
or NR-R based on a 1977 list of restricted 
chemicals provided by the California 
Department of Food and Agriculture. 
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I. Insecticides 

I-A Halogenated Hydrocarbons 

Chlordane (R) 

Chlorbenzilate (NR) 

Dieldrin (R) 

Endosu1fan (R) 

Heptachlor (R) 

Ke1 thane-R (NR) 

Methoxychlor (NR) 

Tetradifon (NR) 

Toxaphene (R) 

I-B Organophosphates 

Acephate (NR) 

Azodrin-R (R) 

Bidrin-R (R) 

Carbophenothion (R) 

Dementon (R) 

Dialifor (R) 

Diazinon (NR) 

Dimethoate (NR) 

Dioxathion (NR) 

Di-Syston-R (R) 

Dursban-R (NR) 

Dylox-R (NR) 

Ethion (R) 

Fenthion (NR) 

Guthion-R (R) 
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Imidan-R (NR) 

--· 1'-12.112th-i<r::n (NR) 

i<Ect'::-~S_ys tox (NR) 

\·11=:·t:h~,.:- ~ Parathion (R) 

:·:-=:· tc1t·=R (R) 

1\a led (NR-R) 
- ... 
t· ::: r-a ·i::.n 1 on (R) 

Phorate (R) 

Phosalone (NR) 

Phosdri n-R (R) 

S;iprac i de-R (R) 

TEPP (R) 

I-C Carbamates 

- r\1dicarb (R) 

Baygon-R (NR) 

Carbary1 (R) 

Carbofuran (R) 

Formetanate Hydrochloride (NR) 

Metl1omyl ( R) 

Hor2s-:ar1-R (NR) 

I-D Farmamides 

Fundal~R (NR) 

I-E Others 

8TB (NR) 

Onri te (NR) 

p·i "ictra11 (NR) 
"-' 

' \ 
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II. Fungicides 

II-A Carbamates 

Benomyl (NR) 

Maneb (NR) 

Nabam (NR) 

Topsin-M-R (NR) 

Zineb (NR) 

Ziram (NR) 

II-B Substituted Aromatics 

Botran-R (NR-R) 

Carboxin (NR) 

Chlorothalonil (NR) 

Dowcide-A-R (NR) 

Dyrene-R (NR) 

PCNB (~lR-R) 

Tetrazole-R (NR-R) 

Thiabendazole-R (NR) 

II-C Dicarboximides 

Captan (NR) 

Difolatan-R (NR) 

II-0 Others 

Sec-8utylamine (NR) 

III. Herbicides 

III-A Organoarsenates 

DSMA (NR) 

MSMA (NR) 
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/ III-B Chlorophenoxy Acids - 2D4-LJ (R) 

2f)4=D Amine Salt (R) 

2,4-D Butyl Ester (R) 

4(2,ill-0B) Butoxyethanol Ester (R) 

,, ,,•-;·I,...:.. Si 
4 

.,. 
OB) Isooctyl Ester (R) 

MCP/l. Dimethy1amine Salt (R) 

MCPA Isooctyl Ester (R) 

· II I-C Substituted Amides 

A1achlor (NR) 

Diphenamid (NR) 

Kerb-R (NR) 

2-(Alpha-Naphthoxy)-N,N-diethyl propionamide (NR) 

_,, Propani1 (R) 

Ramrod-R (NR) 

II I-D Nitroanil ines 

Balan-R (NR) 

Cobex-R (NR) 

Triflural in (NR) 

UI=E Ur,ca.s 

DiLl:On (NR) 

Li mJJron (NR) 

Mom,;ron (NR) 

iII ..~F Mitro Heterocyclics 

,qmitrol e (NR) 

1~trazi ne (NR) 
._, 

Bromacil (NR) 
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Prometone-R (NR) 

Pyrazon (NR) 
I 

Simazine (NR) 

III-G Substituted Aliphatic Acids 

Dalapon (NR) 

Sodium TCA (NR) 

Glyphosate, Isopropylamine Salt (NR) 

III-H Aryla1iphatic Acids 

Fenac (NR) 

2,3,6-TBA Dimethylamine Salt (NR) 

Dactha 1-R (NR) 

III-I Phenols 

DNBP (NR) 

III-J 81pyridyls 

Diquat Oibromide (NR) 

Paraquat Dichloride {R) 

I II-K Carbamates 

Avadex BW-R (NR) 

Barban (NR) 

CDEC (NR) 

CIPC (NR) 

Eptam-R (NR) 

IPC (NR) 

Ordram-R (NR) 

Till am-R (NR) 

Phenmedipham (NR) 

Ro-Neet-R (NR) 

210 



III-L Substituted Nitriles 

Bromoxynil Octanoate (NR) 

0ich1 ::,benil '.NR) 

1-(S-Tert-Butyl-1,3,5-Triacliaz) (NR) 

C:;·: .::"·Jm Cyanamide (NR) 

Endo th a 11 (NR) 

Gryzalin (NR) 

Planavin-R (NR) 

Profluralin (NR) 

Tok-25-R (NR) 

Unknown #1929 (NR) 

IV. Nematocides 

Chloropicrin (R)( ,., 
DBCP (R) 

D-D Mixture (NR) 

Ethylene Dibromide (NR) 

Methyl Bromide (R) 

ie lone-R (NR) 

V. Plant Growth Regulators 

Ethephon (NR) 

Gibberellins (NR) 

Ma·ieic Hydrazide, Diethanolamirie Salt (NR) 

VI. Adjuvants 

1~1 ky1 and .i\l kyl arypoly/oxyethyl. Ether (NR) 

Carbolic Acid (NR) 

2-Chl oro-4-Phenyl phenol (NR) 

Diethylamine Salt of Coconut (R) 
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Ethoxylated Linear Alcohol (NR) 

Nonylphenol polyoxyethylene (NR) 

Sodium Xylenesulfonate (NR) 

Triethanolamine (R) 

Vinyl Polymer (NR) 

VII. Defoliants 

Cacodylic Acid (NR) 

Sodium Cacodylate (NR) 

VIII. Inorganics 

flrnmate (NR) 

Blue Vitriol (NR) 

Borax (NR-R) 

Calcium Chloride (NR) 

COCS (NR) 

Copper (NR) 

Copper Hydroxide (NR) 

Copper Oxide (NR) 

Copper Oxychloride Sulfate (NR) 

Copper Salts (NR) 

Copper Sulfate (NR) 

Copper-Zinc Sulfate Complex (NR) 

Cryolite (NR) 

Diammonium Phosphate (NR) 

Disodium Octaborate Tetrahydra (NR) 

Lead Arsenate (R) 

Lignin Sulfonic Acid (NR) 

lye (NR) 

Magnesium Sulfate (NR) 

Phosphorous {NR) 

,,·, ') 



Phostoxi.n-R (R) 

Sec=Butylammonium Phosphate (NR) 

Sodium Arsenite (R) 

Sodium Chlorate (NR) 

S~t~um Metaborate (NR) 

3u1 fur (NR-R) 

~ ., ,. • !'< • d IN" ' :::o:J:rur1c.'"'c1 \IKJ 

Vi kane-R (NR) 

Zinc Phosphide (R) 

Zinc Sulfate (NR) 

IX. Nonsynthetic Petroleum Products 

Aromatic Petroleum Solvents (NR~R) 

Mineral Oils (NR) 

Petroleum Distil 1 ates (NR-R) 

Petroleum Hydrocarbons (NR-R) 

Petroleum Oils, Unclassified (NR) 

Xylene (NR-R) 

Xylene Range Aromatic Solvents (NR-R) 

X. Inert Organk Ingredients (Formulation Code 04) 

Aromatic Petroleum Distillate (NR) 

Serczene (NR) 

Butyl Mercaptan (NR) 

Butyrolactone (NR) 

Cyclohexanone (NR) 

Dibutyl Disulfide (NR) 

Emulsifiers (NR) 
/ 

Epichlorohydrin (NR) 
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Hexane (NR) 

Isofuron (NR) 

Isopropano1 (NR) 

Kerosene (NR) 

Methyl Isobutyl Ketone (NR) 

Methyl Oleate (NR) 

Technical Inerts (NR) 

Xylene (NR-R) 

XI. Inert Organ·ic Ingredients (Formulation Code 09) 

Butyrolactone (NR) 

Cyclohexanol (NR) 

Diesel Oil (NR) 

Diethylene Triamine (NR) 

Dupanol (NR) 

Emu1 s i fi er (NR) 

Ethylene Glycol (NR) 

Isopropanoi (NR) 

Methyl Cellosolve (NR) 

Methyl Isobutyl Ketone (NR) 

Paraffin (NR) 

Propylene Glycol (NR) 

Technical Inerts (NR). 

Toluene (NR) 

Xylene (NR-R) 
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.APPENDIX D 

MONTHLY DISTRIBUTION OF 

PESTICIDE APPLICATION 
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( 

7,'.SLE J. l. 1976 ~rlTHLY 
COUNTY. '"HE 

JIS7Rl31JT!ON. ·:F SYNTHIT:C QRGAN!C ;)'!S7~C:~E '~0CUC7S FOR ~CREAGC: A?P~lCAT!ON :N 
LPPER ~U~SER rs ~9S.: 7HE ~~WE;. 1UMBn ::-i () IS ~CREAGE. 

i'RESNO 

lc:-iE!-IIO.LS JAN .~.:3 ''AR .~FR "!P.Y JUN ~UL AUG --~;:;c,, JCT :IOV 
ANNU:SL

DEC ~CTll 

,NSi:S-:'IC!OES 

C?llcrdane"') :.U 
(272) 

Chlor'Jeniilate 

Ji!!idrin 

U~dcsulfa';) 

7210 52772 i:5 
'.3627) ( ,9737) (272) 

ua 118 :50 
(ll3) (118) (550) 

185 167 3 16 36 342 
( :000) (i28) . (-13) (89) (96) (76) 

2 2!6 374 295-l 1-.630 24128 ?01-+ 3025 2255 
(2) (25i) ( --- ' \~00/ (3911} (15134) (26685) (7507) (3sgsJ (2849) 

27 □ 1 ~3943 
(1350) (25258) 

786 
(786) 

754 
(2032) 

,. 50609 
(2) (61519) 

Kelth~-9 

~ethoxycM 1 a r 

7ei:~adi "f.::, 

I '."::xacne~e) :592 
(.!22) 

Aceonate 

Az~dr-in-rl 

10418 18963 .!2598 33616 6701 704 -.3 30 
(453) (9942) (16906) (24786) (6291) . (E83) . (:!.3) (7) 

6724 2390 1173 77 :sa 758 l71 
(3000) (2362) (1393) (51) (198) (997) (152) 

:10 :203 14 
(330) (4119) (::01 

1z: 1224 :152l9 75061 56106 :57,;7 :386 32 
~57; '.352) ~1:os1) ~2:324) ~19419) (J.257) (J.50) '.3) 

63 :29 :J.98 ~12~ 
(88) (lSa) (7SJ.9J (308) 

?"':",::--~ ,,107 '.J.668 '-1 ... :i~ 3041 
(:70) (13044) (26770) (l224) (:oi 

113073 
(79081) 
. 11451 

(13653) 

,927 
(5J.36) 

37: 209645 
(362) (57702) 

5820 
(8703) 

45J.92 
(4923.8) 

Sict,-in-'< 

Cartocnenct~i on 

Jemecon 

Jialifcr 

Oiazincn 3134 
(15·'.l9) 

(~1riieboa~ :J2 
(51) 

Dioxa:hion 

:i-Sys;:~n-;;_ 

Jurs~an-::! 

:;yiox .. ~ 

Sthi on 

:;a 128 1012 ::01 22~0 ~270 ZIJ 
rz31; (:70) (5u52l (3247) (365i.) (1-151) '. 29) 

28 133 Si.S 517 go3 23 
( :09 l (209) (7.l-5) (912) (:136) (Z4} 

:1 12 15 51 286 76 308 
{30 I (79) ( 91) (~88) (386) (2a..i} (319) 

286 :2550 ?56-1 :!.l5ci li 
(258) (11455) ,:s520) ( lClll) (ill) 

1:51 5-!.56 11292 :4622 ,::2 ~845 a<199 3925 :2 :39 
(:5~3) ( :.3259) (179'J8) (13792) (7r,r,) (l415i (13225) (3219) (O) (.!6:ii 

357 28066 64550 1107:5 l-l-63l Z395 ::iJ4 17 
(2~2) (20923) (36256) (328S2) (2263i) (5-l-S:i) ( 1~.10) (37) 

!539 :75 
(:209) (176) 

16859 ~2l8 a 301 1731 225 
(13110) ( 1i92) (7) (393) (1888) (254) 

, __-,~1C88 5147 1691 
(2175) (12255) (3381) (526) 

1455 134.i -1032 L'.J46 
(1436) (1329) (3989) (l271J) 

3745 J673 5541 3772 7~6 
(1470) ;3190) '.6282) (35-+S) (596) 

9409 
(i.4837) 

2219 
(311!5) 

1370 
(2137) 
237G9 

(2Hl5) 

2721 
(1451) (7~:i~11 

:9 1581C4 
(177)(122084) 

lilS 
(1385) 
20395 

(17460) 
9452 

(13337) 
78i7 

(8024) 
18497 

(15083) 

:;,i;:.~i on-s< 29 
(62) 

7325 
(4806) 

733 
'.682) 

2915 
(3453) 

lES 
(12~7) 

70 
(72) 

tZ237 
110362) 

:r.ii.::cn-rt 355 
(~7:J 

155 
(129) 

52ao 
(6331) 

2727 
(2622) 

t 1S5 
(557) 

1293 
(842) 

3227 
(3025) 

'.N3 
(1030) 

525 
(26u) 

!.5857 
(!.5068) 

14 alathicn 37 a43 191 ~569 8515 2980 2C32 2:064 <+6231 
(7) (370) ( :06) (1945) (3149) (1021) (309) (3519) ( 1:026) 

"etlsy!::x ,-
-1 

(:1) 
:!.49 

(299) 
170 

(346) 
375 

(938) 
2537 

(62.91) 
2993 

(5586) 
2872 

(5692) 
52 

(106) 
303 

(620) 
%28 

(20929) 

:-li!!thyl ?~rH~ion 91 l :984 9067 137 S 2075 3583 12123 .1255 341 25 198 35048 
(91) (2) ~ 234.J.) (38333) (4961) (3291) (3310) (l6:44) ('.3446) (1428) (113) (406) (84269) 

"cni.t:n·-~ 14 5252 25815 138 217 91 31587 
(28) (3846) (39230) (275) (285) (91) ("-8756) 

~ 234 274 1427 25~13 3552:8 ::292 143 !6 534S7 
(156) (777) (1200) (25092) (35662) (5205) (394) :,34) (68520) 

I~~ 
I'"---- -

s6c3 
'.2887) 

li.126 
(6717) 

9510 
(6911) 

3154 
(22264-) 

]t..07 
(8877) 

536J. 
(J281) 

5557 
(.!270) 

7235 
( lla42) 

l'.;008 
( :8217) 

.,-:.,.o
'-.,. I ~ 

( :433) 
..2s 

(511) 
:433 

(969) 
i53Jd 

'.?3li9) 
;;;;;;l-~I'\ ~921 

(Z95u) 
:~:1 

:2!;07 ;, 
:os ~1 

::,:877; 
:1JJ38 

; J5~25 l 
:CC47 

( "0515) 
~s.. 

( 45.1) 
'.54S 

(:9<1\ 
5,;35 

(:,145) 
:!.970 

: '00?'\ ... ~ ~ -.) 
:65 

: :o~l 
Sl 

( 31} 
399 

(~881 
sas.;9 

("2387) 
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(-
TABLE O· l. CONTH-IUEO\ 

ANNUAL 
CHEMICALS ,lAN FE~ '1AR ~PR "1/l.Y JUN JUL ~ur, SE? OCT NOV DEC T/1T~l 

!NSECT!C IDES 
(.Cont1nued l 
Phosalone 679 108 1365 43 2195 

(424) (56) (475) (14) (969) 
.,.,- -Phosdr1n-R 182 629 .O!:: 331~ :975 368 2585 1585 3633 8944 1515 227 26833 

(182) (1587) ~251G-) (6240) '. 5031) (698) ( 4790) (3872) (8160) (13804) (2191) (272) ( ,1337) 

Sui:,rac1 ce-? 28 141 93 4839 4355 7833 6924 2044 202 26466 
(16) (79) ·: 3 :, i'.: 75; ( 6857) ( 4133) (lli87) (9268) (810) (83 l (33211) 

:~PP 510 3161 20077 5738 29486 
(380) (2306) (12213) (2699) (17598) 

A1dicarb l :ss 1622 1471 l 7175 1947 14 23387 , ........... , 
'\ ,: i .,J ·' (2 5 :J ! (813) (8775) (1113) (5) (15793) 

' Carbaryi) 13Q4 S53 4035 5444 15767 20956 3523 100 250 39 55271 
(923) (590) (2105) (3128) (8298) (11983) 13307) (183) (93) ( 11) (30621) 

Caroofuran 136 5255 :147 550 23 3211 
(272) '.13806) :3:33 l '.2562) (91) (19864) 

Fonnetanate 571 1540 !0110 13739 2235 2 Z8197 
Hydrochloride (534) (2170) (15680) (22331) (3473) (14) (44202) 

( ~ethomyl t7n 134i 1629 5332 26648 ~5500 12332 5787 4853 21 36336 
I 3568) 12038) (3196) (11195) (49753) (51929) (21093\ (11339) (298) (9) (154418) 

Mores tan-~ 28 540 568 
(30) (705) (735) 

Fund-;j:R') 1239 1010 13649 41651 1:as 58635 
(557) (830) (15652) (45882) (1086) ( 5..007) 

8TB 1_:_ ,,0 4 2! 78 313 75 251 18 496 
(323) :']7) (320) (1810 l (3649) (2581) (:284) (16640) (950) (32194) 

Omitl 108 36 7551 39903 202572 901C8 nz 2016 ,43216
··----~·· (86) ( 12) (3965) (25112 l ( 107142 l (53189) (729) (1593) (191828) 
~1ictran-~ 165 656 2520 709 171 4225- (6t (263) (817) (2997) (897) (227) (5207) 

SUBTOTAL: 14712 25971 11i767 107059 160143 321930 574797 409366 38906 51378 9158 949l\ L889685 
(8551) (18465) (9389'.l) ( 152147) ( 152570) (236661) ( 441263) (·390274) (121564) '.60732) (4995) (5377)(1687492) 

HE~B!CIDES 

□ SM.A 165 4859 5024 279 333 10661 
(73) (2692) (508) (123) (146) (3542) 

~SMA 63 167 149 369 195 1143 
(44) (175) /24') (145) (249) (863) 

4(2,4-0B) Butnxy- 10 206 216 
etha"ol Ester I 30) (146) (176) 
2,4-0 6146 2128 314 aos 1906 sa3 26i 12149 

(6776) (2302) (130) (335) (738) (277) (295) (10853) 
( 163 10705 60705 ~09 227 1032 1624 94565_2~~~ (182) (35849) (71994) (2Z7) (250) (865) ( 1740)(illl07) 

2,4-0 Butyl 3l.i9 3149 
Ester (2242) (2242) 
4(2,4-08) 01methy1- 42 266 308 
amine Salt (37) (300) (337) 

4( 2 ,4-08) Iso- 606 522 959 56 217 249 2519 
octyl Ester (441) (449) (873) ( 45) (150) (216) (2174) 
MC?A Dimethyl- 2506 ]650 6156 
amine Salt (4770) (3517) ( 13287) 
Alachlor 1409 1.:109 

(413) (413) 
01 i:,henam1d 6367 1783 294 8444 

(2193) (457) (93) (2743) 
Kerb-~ 6i8 187 1225 478 2568 

(853) (149) (879) (605) (2486) 
2(•.. 'laphthoxy)- 7345 2353 2"".:, 12 880 264 860 11969 
'l ,11•d1 ethyl (5250) (2068) (340) :,s} ( 439) (107) (507) (8747)
~ro!)ionam1de 
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,,,.SLE ~-!. CCNT!:nm) 

CiiE'.'lICALS ,JAN ;-F:3 ~1AR ~.P's ''.~Y IUN -]UL llJG s=~ c,r, ~av DEC 
..\NNUAL 
•,iT" 

HE~SIC!!JES 
(Continue,:!) 

?l"Q~ani 1 3808 27561 6158 37527 
( 1207) (7334) (1288) (9829) 

!samrod-i< 1710 171C 
(438) (438) 

:lalan-i<. :432 512 402 22 7.81 iOO 15,.3 1692 878 8062 
(1255) (5-.4) (352) (39) (1020) (466) (1948) (1448) (636) (7708) · 

Cobex-~ 146 22 162 
(352) (61) (413) 

'l'rii'lurai in 35i2 2174 10052 5152 <l.132 1598 sza ., 13 2931 4248 3703 39149 
( 5737) (3879) (14393) (8456) (6136) (2754) (732) (82) (36) (2352) (:635) (5470) (55712) 

IJ1uron l.1.'.:65 96i. 145 so ~o i5iol2 164 d 476 2158 20991 45770 
(3550) ( :270) (184) (58) , • I 

', I (337) ( 2'J6) ( 7) (339) (15-+5) (1!:03) (24006) 
;_;nur-cn 31 !.l6 227 

(81) ~jJ; (154) 
3rcmac1i J .J.2 36 357 1207 56 1711 

(l) (36) (22) (227) (514) (23) (823) 
;:y.-uone 22l2 :.OS 310 333 564 3654 

(740) (29) (ZC6) (2!9) (439) ( i.632) 
Sima:z:; r.e 2713 553~ .1571 142 12 2732 2695 3352 ,~.,- .. 

_..- ... :ii. 

'.31:2) (7459) ( l967) (:27) ( 7) (134.1) (1427) (3795) (22238) 
Galacon 225 249 27 32 534 

(237) ( 469) ( 37) (88) (331) 
Salaccn, Sodium ;53 358 249 1S62 2881 159 191 3868 
Salt (2!9) (176) · (l4o) (383) (575) (37) (88) (1725) 

Sodium i;:.; li72 2817 :zs .1715 
(216 l (392) (28) (506) 

S1.ypilosata- :s:i- 10 :76 175 332 
~recylamine Salt (7) ( lj) (37) (37) 
~:J.e':."lal-1< 

I~ 

:0277 
(1131) 

5320 
(2395) 

538 
(Sl) 
2386 

(1057) 

11115 
('-1 I•O ... J 

2936 
(2719) 

~9'J2 
(560) 
:498 

(lOCO) 

.!578 
(546\ 

2709 
(350) 

501 
·~ 457J 

lo49 
--L21.9) 

::89 J512:9 58532\ i 
'.543). 1 22281) J~_1_o~j 

72~.1 
(755) 

.112 
(395) 

z:u 
(257) 

515 
(.146) 

2377 
(313) 

5-184 
(2731) 

36325 
(~093) 

143141 
(62:90) 

iJicruat Jibr-o-
::ii de 

--- fg! 
( 2:0) 

"57l 
(2949) 

1770 
(3199) 

( ?ara,:;uat :~ 1754 :l248 977.! 2327 7S4 57S 5347 5351 ::24 !3983 ~325 3771 922133 
-r--Shlorice :7284) (4435()) (;2455) (7902) ( ~96-l) (340) (2~80) (2558) (3'?SS)(22E6a3) (19288) (:2~70)(366a69) 

•vacex 3;i.;:i_ 201 201 
(161) (l61) 

aa~an 229 1258 331 249 2077 
(908) '.~888) (l:85) (755) (7736) 

c:m:: a.so 380 
(:46) (146) 

c:?c 372 58 560 :590 
(166) (30) (219) (J.15) 

Ectam-i< 923 820 2732 :96 1096 908 5675 
(254) (235) (335) (58) (493) (227) (2112) 

l?C :319 1820 198 198 294 3829 
(294) (405) (43) (38) (74) (904) 

-:-;11~-,< 9288 9288 
(1566) ( !606) 

0-n:ram--'< 1836 475 542 2353 
(617) ( i.95) ( lSO) (992) 

-~O--~e~ ~-::i_ 3522 12! 3643 
(312) (56) (868) 

?henJn1!-ji :Man 36 2203 5.10 ::..; 92 z: 3109 
(57) (ZaiJ6) ( 531) (llO) (95) (43) (2352) 

3romoxyni1 ~9 :276 3741 311 16 53 5046 .~ 
Octanoate (70) (3076) (5688) (531) (22) (73) (9460) 

218 



T.~BLE ~-1. CONTt~UEO 

CHEMICALS JAN FEB :u;t1~ ~?:. ~t~Y JUrl JUL ,.;uG SE? QCT NOV 
~NNUAL

"•r 1"nn1 

HERBIC!DES 
!Cont1 nuaql 
Endotha 11 100 220 613 

(219) (364) (382) 

?1anavin-R 41-:;. 
(,',4) 

N-Sec-autyl-4- 219 
Tert-autyl-2,6-D (110) 

Oryul in 99 57 3~\ 
(43) (22) (2i) 

Pro1'1ura lin 158 190 
(219) (395) 

Tok-25-~ no 
(230) 

Calcium Cyana- 712 293 
'fffde (249) (102) 

Unknown •1929 95 2i 27 
(110) (3174) 

-~:· 62008 77587 112547 
(41436)(118691) (156358) 

386 
'. 229) 

:,8 
(!18) 

..\ l c· ~,:SC) 

~577 
(1571) 

355 
(~98) 

?.8982 
( 234CO) 

i485i 
(~9508) 

45277 
1)3448) 

2433 
(1619) 

14956 64698 
( SSGl) (28894) 

3766 7968 
(14484) (37442) 

792 
(131) 

i6939 72408 
(55375)(273742) 

457 
( 19i6) 

25321 
(35772) 

15943 
(56654) 

532 
(532) 

219 
(110) 

200 
(92) 

518 907 
(683) (1355) 

1712 
(361) 

504 6086 
(176) (2198) 

2557 
(3782) 

47350 573030 
(<12254)(314379) 

FIJNG!C!OES 

27 3783 40055~~) (32) (969) (2344) 

Nabam 4J4 
(217) 

Zineb 39 16 ~05 
(7) ( 13) ( 273 I 

Zh'am 1643 
(334) 

Tops1n-"1-R 

9enomy1 7426 729 
(10923) (10J2) 

aotran.~ 959 
(214) 

Chlorotha~ 

Dyrene-R 

~CNS 434 
(515) 

Carbox1n 

17875 141:7~ 
(4641) (630) 

01folatan-R 

Terruole•R 108 
(615) 

Carbolic Acid 27 
(379) 

~J:.: 925 30770 {3382 
(253) (17259) (5726) 

1795 
(1039) 

159 
(225) 

35 
(208) 

67 
( 43) 

1122 
(2343) 

501 
(34€) 

68 
(55) 

s~s
!'.. .. ..) 

(2116) 

,1150 
(6425) 

1107 
(545) 

as 
( 1:a) 

1249 
(2227) 

756 
(SOS) 

1130 
( 1738) 

229 
( 73) 

146 
(904) 

393 
(1570) 

5097 
(7680) 

1269 
(902) 

323 
(<143) 

l221 
(2708) 

27018 
(14000) 

7882 
(2653) 

2397 
(1437) 

729 
(6105) 

43839 
(28243) 

7392 360 
(3134) (533) 

314 :72 
(225) (125) 

351 1902 
(?69) (S252) 

624 5637 
(330) (4142) 

39524 !4982 
(19339) (21524) 

177 91 
(212) (110) 

6118 23773 
(1562) (6779) 

16021 22072 
(9274) (1!060) 

161! 290 
(8903) (3074) 

72632 100829 
(43948) (52599) 

2851 3164 
(3511) (7033) 

209 387 
(639) (161) 
1,.no 12 

(334) (22) 
1374 330 

(748) (219) 
281 

(141) 

29664 4828 
(11319) (2282) 

118 
(58) 

35907 14221 
'.17300) (9722) 

384 
(208) 

584 
( 208) 

57887 
(20305) 

404 
(217) 

Sii 
[636) 

1643 
(334) 

485 
(350) 
13660 

(21904) 

13813 
(8250) 
114051 

(56378) 

281 
(141) 
2686 

(.1696) 

268 
(322) 

92417 
(30285) 

40675 
(21884) 

507 
(3635) 

3050 
(20031) 

352346 
(189368) 

NEMATOCIDES 
1132 1475 

(~ (7) (18)
~§D 301 5189 

(19) (298) 
3968 

(329) 

93 
(572) 
4297 

(209) 

33220 
(331) 

3 23'321 
(1) (881) 

100 
(.13) 

5872 
(62) 

532 12940 
( 31) (578) 

,63 
(10) 

77152 
(2400) 

66079 
(1882) 

33736 141325 
(1459) ( 5356) 

219 



T.J.BLE D-1. CCNT!NUE:l 

CHEM1CALS .jAN cE3 •~M ~~q .'!AY JUN JUL AUG SE:? OCT NOV 
;N:'lUAL

JEC TOTAL 

NEMA1"0C!CES 
r::ontinued) 

□ -0 ~11 xtur!!! 533 
-;;::=::------ (2)

,~0 
Et!wle~e 3693 

pramide '.20)

"'!~0:0mi~ 9222 
"- (23) 

15:151 
(150) 

.185 
( 1) 

5365 
(22) 

25&il 
(103) 

-ll32 
(572) 

3101 
(10) 

547.11 
(32S) 

37.1 
(2) 

90062 
(464) 

6i60 
(64) 

'18522 13205 
(900) (Sli) 

22!29 
(127) 

91~ 
(28) 

110132 
(627) 

63430 97319 
(560) (351) 

3693 
(20) 

!81612 
.( 2031) 

SUBTOTAL: 14530 
(52) 

16252 
(169) 

13514 
(329) 

32829 
(432) 

as;z 
(1353) 

!01062 
(666) 

477 
(J.6) 

71843 90694 38777 
(1781) (495) (760) 

109394 
(2565) 

:02166 500160 
(2119) (:076i) 

?LlllT SrtOI.T~
q::;uu:-cRs 
Et~eonon 

~aieic ~yarazi~e 
Oiethanolamine 
Sait 
Gioberell:ns 

SlJSTO,,.L: 

2! 
(!418) 

21 
(l4l8) 

SI 
(3499) 

51 
(3499) 

23 
( 1077 I 

23 
(1077) 

t464 
(2763) 

906 
(227) 

2370 
(2990) 

352 :53 2 
(439) (206) (2) 

7 

( 137) 

352 153 ? 
(~39) (206) (139) 

7 
(126) 

', 
(125) 

1971 
(3410) 

;as 
(227) 

56 177 
(46) (6303) 

58 3054 
(!6) (9940) 

AOJU'IANTS 
Alkylar/i ?oly• 
o,:.:,tl!~e....,.e £~t-e:" 

2-,::iicr~-.l-
~1'i!~•, l "'.l!'i~!'1C 1 

01 ethyl amine S.iit 30 
of Coc::nut (188) 
~tho~yl ate-:i 
Lir:ear ~1c:no1 

ilony 1o~eno 1 ;loiy• 
o~yet~yl e~e 
Sodi~m Xyienesul- 22 
fanate (:88) 
ir-~ethano!amine 38 

(188) 
l/iny1 ~~tymer 

iJnkncwn 7l913 15 
{188) 

3U8Tv7.:L: 106 
(752) 

0 
(56) 

23
(:cs) 

2 
(Sa) 

0 
(56) 

38 
(2293) 

:u 
(2573) 

298 
(3974) 

298 
(3974) 

l 
(58) 

-1 

(88) 

l 
(88) 

5 
'.26<!) 

(169) 

28 
(121) 

4 
(169) 

38 
(400) 

48 
(2"31) 

D 
(HO) 

19 
(2:ll) 

151 
(lC.31) 

389 
(244) 

31 
(335) 

I 
(384) 

7 
(384) 

71 
(850) 

59 
(466) 

775 
(2911 l 

34 
(.!66) 

1397 
(6240) 

138 
(858) 

.! 

( 1787) 

204 
(277) 

33 
(1787) 

219 
(3498) 

275 
(:711) 

162 
(1260) 

108 
(1711) 

1143 
(12989) 

257 23 
(669) (340) 

5 39 :5a2 
(212) (2212) (24120) 

7 20 2S0 
(186) (298) '.388) 

16 .11 40 
(107) (1259) ( 1204) 

52 33 1693 
(300) (2550) (25919) 

50 109 2635 
(633) (1295) (2Sil5) 

ll 94C 10882 
(270) (3.!94) ( 31666) 

27 42 !Q53 
(693) (l295) (25,15) 

~42 1362 182S5 
(3550) (12750) ( 136229) 

no 
(2787) 

l 
(23) 

PS 
(3198) 

225 
(3175) 

334 
(14.17) 

88 
(3175) 

906 
( 13775) 

389 
(244) 

.J.SJ. 
(2422) 

18i4 
(32806) 

592 
(1876) 

li8 
(5079) 

2327 
(28555) 

3535 
(33474) 

340 13843 
(!319) (.!8715) 

~187 
(33474) 

340 24549 
(1319) (195Z46) 

□ Ec"•JL!~IITS 

Cacodylic Acid 21 
(188)

1§\ 
.,__ 

( Fe1~0 281
'-------- (188)---------~---~oe1ium Cac~-; :zs

c:as)~=-~~-- --·~ 
sua-:-~7.,L: l27 

(564) 

J'27S8 :50693 '.73057 2!8871 513528 ~,;.;3,s 

308 254'10 
(3519) (130773) 

122303 161538 
(62991 l (92223) 

384.10 101070 
( 43975) (53974) 

'1721 149156 
'.3619) ( 180773) 

216282 .137204 
( !2.1204) (507743) 

547530 510243 532282 

204 
(171~) 

1604 
(717) 

1498 
(1062) 

1194 
( lil4) 

4500 
(5207) 

148870 

26473 
(1912941 

285'145 
(155931) 

191289 
(93199) 
155206 

(!91294} 

5:6413 
(637718) 

159422 42012371·:9.B., 2975(:8 
'5!508)(:57157:(2502!01(:!4086)(:36041! ( 1 2940 \ ( :06637; ( l7i537) / 331394) (?93067) /52648) 1521!5;(3545510) 
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TABI.E D-2. 1976 MONTHLY OISTlUBUTION OF SYNTHET:C ORGAtHC PEST!C!DE ?RODUCTS FOR ~lONAC~EAGE APPLICATION IN FRESNO 
COUNTY (LBS.) 

CHEMICALS JAN FE9 '·!,,.R ,:.\PR 'iAY CUN JUL AUG s~o~- OCT NOV DEC 
ANNUAL 
TnTat 

INSECT!C!OES 
Chlordane 4667 3315 :\:J3G 3?37 3056 3016 33li 2905 1180 2151 2781 3136 37291 

Endosul fan 169 l 170 

Heatachlor 2:6 216 197 129 145 123 100 1126 

01az1non 279 799 23, 284 255 623 528 229 d39 170 155 214 4206 

Du rs ban-~ 61 22 175 :26 37 130 91 349 161 310 298 120 1930 

Fenthion 29 76 33 35 3 : 182 

:-1al ath ion 254 544 .~Qg 3ll8 613 869 462 603 l53 16776 942 394 27837 

Methyl ~arathion 23 79 125 284 511 
Naled 29 260 209 271 769 
Parathion •• 7

l.L 281 sas 1347 1737 2027 6094 

Pho rate 828 1533 2466 
Baygon-ll. 95 290 . 620 1055 563 293 2901 
Car~aryl 78 ,,.. ,29 224 190 154 l3 170 40 2 1040 
Om1 te 14 42 57 29 1 153 
Amines, Aliphatic !2 29 ~2 12 12 443 27 29 17 623 
Carbon Tetra• 190 379 569 
ch 1 ori de 

Carbon D1 su Hi de 139 32 ~4 •5 230 
Ethylene 01chlor• 
ide 

443 887 1330 

SUBTOTAL: 5<178 55<10 701?. 9500 5308 6345 7 085 8365 3338 20635 4989 5232 39428 

HEP.S!C!OES 
osr:A 36 1698 215 31 1960 
,is:~A 635 \Bl 71'! z4r, 172 29 14 1355 
MC?A, 
Ester 

lsoactyl gg 17 17 133 

2,4-0 Am1ne Salt 3 1481 359 1848 
4( 2,4-08), 8utoxy-
ethanol Ester 

74 29 103 

01uron 6 201 as 48 98 1883 1269 3533 
Monuron 1173 1173 
Am1trole 121 5 19 lOi 14 10 25 6 6 366 420 ..o 1140 
Atraz1ne i79 515 226 17 483 354 2375 
Bromac11 33 117 77 17 299 360 1988 2941 
Prometone-ll. 18 742 87 55 11 6 33 952 
S!maz1 ne €64 726 Jd 155 25 Q"_, ,3 570 i7'1 394 1178 478 4505 
Da hpon, Sod1 um 
Salt 

,\2 70 11 123 

Sodium TCA 39 5310 5849 
Glyphosate, !sopro-
pylam1ne Salt 

6 18 82 1398 895 311 1505 ;74 224 96 4909 

Fenac 45 90 877 1012 
2,3,6-TSA 1)1methyl• 
am1ne Salt 

428 77 77 582 

iH Ch 1oben11 146 23 37 8 38 42 294 
Di.phenamid 113 1~-6 ~7 41 Si5 48 23 82 1070 
Bromoxyn11 
Octanoate 

12 25 197 594 219 803 111 21 23 2005 

1-(5-Tert-Butyl-
1,2,4-Thiadiaz) 

405 1249 6 4 58 152 1808 12 3704 

SUBTOTAL: 2194 3380 1401 Z!LIS 1832 ~947 1414 3163 3292 11228 3684 966 H646 
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7,l.SL~ iJ-2. wn::1uE:i 

ANNUAL 
c:➔ ~!CALS JAN ,=Es "AR lPR "A'f JUN ,JUL l.UG SEP OCT NOV OEC -1"\T"I 

:TJNG,C:CES 

8enomy1 

Sotran-R 

Jowcic:e-A-R 
PCc!B 

Cao tan 

7h i abendazo i e-R 

Se-::-8utylamine 

SUBTOTAL: 

aog 

16 

2~98 

3023 

12 

12 

69 

i.J59 
303 

303 

:30 

1319 

3133 

132 

:□ 62 

1 

:z-1s 

146 

127 

573 

l 

989 

1836 

131 

~731 

36 

:398 

12 

547 

65'1 

100 

5.i7 

1,7 

52 

l~ 

1259 

54 

330 

1895 

55 

405 

a8o 

:340 

135 

1084 

2529 

3748 

89~ 

317 

9275 
303 
36i 
184 

8245 

19586 

:1E:-<A 70C :'.JES 

."et~y\ Sr~mi ::e -530 ~::51 5!.14 l643 !7i6 3665 1444 2822 :337 :0385 !.3243 '1299 77919 

.SU8TC7'~l: 7:30 lll61 : l:'.4 .:.6<l3 1775 3665 :!J.1.1.:. :822 S337 :0385 13243 ~299 7,919 

p1_~:~T ~R0WTH 
~E5c!L~TORS 

~a1eic Hyonzice 
Oie:Mnolamine 
Salt 

:2752 76133 38885 

SUSiCTAL: 12752 76133 :8885 

JE=OL :.~tlTS 

:ac::ciyi ic .!cid 

Sodbrr: :ac~-
dylati! 

:1 

59 

25 

:.46 

So 
382 

:5 

318 

. 
5 

5 

37 

2:6 

~z~z 
5 239 37 

3 

-+ 22 

:33 

733 

2346 

SU3i·'.l,~L: 70 1 --_, ~ J.AB 373 7 J.3 !-172 5 239 ~o J. ~55 3GS4 

TCT.~L: 13295 2025.J. :71sa 30750 39892 14399 :soso L:lCJ l.!651 .13628 :osoa :0652 3205.J.3 
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TABLE D-3. 1976 MON'?"HLY D[ST:usur:oN OF :NOR.GANIC ~::srr:roES FOR APPL!CAT!ON l~ FRESNO COUNTY (LBS.) 

CHEMICALS JAN FEB \11.~i\ !PR ,'1AY JUN JUL .~UG SEP OCT ~av ANNUAL
DEC T'lTAI 

Ammate 
Blue 'lltr1o1 2326 

Borax 271 

Ca 1 ci um Ch 1or1 de 

cocs 194 
Cooper 513 
Copoer Hydroxide 1047 

Cooper 0x1 de 323 

Copper 0xych1or- 1037 
ide Sulfa.ta 
Copper Sa 1ts 
Cooper Sul fate 24523 

Coocer-Zinc Sul- 1240 
$a,te Comchx 

Cryolite 
Di ammonium l 
Phos~hate 
0isodium 0ctabor- 427 
ate Tetrahydra 
Lead Arsenate 
Lignin Su11'onic 
Acid 
Lye ng 
Magnesium Sulfate 
Phosohorous 
Phos toxin-?. 
,,.~-autvlammon- 3So0 
ium Phosonate 
Sodium Arsen1te 1487 
Sodium Ch 1 orate 1918 
Sodium Me'taborate 3704 
Sul fur 
Sulfuric Acid 

Vikane-R 
Zinc Phoschide 30 
Zinc Sulfate l 

IlliJ:.: 43241 

.6555 

9049 

523 

l:J529 

753 I==.. , 

598 

38923 61 

5614 393 

19 22C 

43 500 

\2Ej 

148 

57 55 

2343 

4900 1200 
2213 4 

4898 6 

2408 10332 

32 51 

34 ..,~ 
46 2'3 

86709 17333 

175 501 835 

690 139 

137 

11 

234 

33 71 139 a6 139 

3219 

1976 ll!l8 

2318 167553 250459 122585 9277 
315 817 395 6i8 542 

:osa 
2102 685 146 ~52 157 

739 423 527 739 34.a. 

57 195 33 

~90 

25 18 130 2:lO 

5530 2727 1363 

330 1562 
731 

1H062 1117481 2083993 815769 598775 

i06.l,83 

96 32 157 43 34 

JS l 2 45 

197 1755 3759 5183 3553 

29CTS131 1296036 z34sa22 948572 5261122 

295 4422 

2336 364 
1769 121 

1017 !0687 3076 

117 6487 SC89 

15774 15iJ80 !342 

3485 
325 375 

1229 

99 234 

106 211 527 

81'-
1515 

29856 570136 4604 

26773 17246 

7! 107 2C5 

146 Z98 ,O 

144834 727619 22565 

1511 
12029 30858 

271 
137 

395 9638 
88 3835 

235 13934 
323 

1822 19019 

3909 
!0594 85794 

2873 55440 

560677 
i 328 4020 

536 2192 

1068 
4117 

6122 
335 
338 

LB 625 

17043 

7535 

182 710811 
9339 

~906839 
106483 

90 918 
165 

15978 

29190 6579274 

/-
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iASLE J-.l.. 1976 'lONTrll'! DIS7,UauT!CI'{ GF :~IE:<T CRGANIC !~IG;{E!JIENTS (;:::JR.~L~T:ON C:JOE :J4) C()R AC:!EAGE APPL:CAi!ON 
rn r,sESNO c:,uttTY. :HE UFP~il ~!UM8E?. rs l.3S.; iliE c_O;.!R NUMSE::! ;11 () rs ACRSAGE. 

-<liNUAL 
CHEMIC:.LS JAN APR SE? wEC iOTAL 

Aror.iatic ?!tro- 22s3 2536 :s2,6 3638 :s207 29904 :ul44 39111 33633 39237 6i72 4565 253356 
1 etJm Di sti 11 ate (6447) (7~53) (54441) (27220) (.l.SiiJ) (S4455)(1416li)(l10457) (95128)(110815) (19125) ( :2894) ( 715536} 

Emul sifi e!"s 1382 ,535 11667 58:l:l 9809 18099 30349 23671 20336 23748 4099 2763 153341 
(3902) (4336) (32950) (,5475) (277041 (Sll:6) (a5il4) (6635-.) (57576) (6707l) (11576) ( 7804) ( 433078) 

~ethyl Ole,1.te ilS2 :291 3815 4908 a2s2 !S225 25532 1991<> 17151 19979 3448 2325 129003 
(3282) (36J6) (27713) ( 13856) ·'. 23301) ( l2991) (72090) ( 56223) '...3425) (56-.10) (9736) (5564)(364242) 

1129 125<> ,530 4765 8013 !4785 247~2 19337 16653 19399 3348 2257 125262 
(3187) (3541) [ 25915) (!3'158) ( 2:2630) (417:4) (70014) (54609) (47030) (54736) (9456) (6375)(3537:5) 

:92 214 1623 312 1365 2518 1222 3293 2836 3304 570 384 21333 
(:43) (6C3) (4583) (2340) (3854) (7110) (11323) (9300) (8009) (9330) (1610) ( 1086) (60291) 

Cyc1onexanone 137 152 1158 Si9 973 1795 3012 2349 2023 2357 407 2H 15217 
(387) (429) ( 325.l.) (1532) (2744) (Su64) (8490) ( 5622) (5703) (66cl4) (1147) (77-.) (42900) 

Technical 31 90 585 342 576 !062 :i8l 1389 1196 1394 241 l52 3999 
,nerts (229) ( 254) (1933) (96i) (1526) (2999) ! :0J0) (3923) ( 3373) (3936) (67?) (:158) (25412: 

3ut;,ro iac~cne 35 307 154 260 1i7 501 524 :37 526 ~ca ;J !043 
(:o3l (263) t434) (730) ( ,318) (2250) (:762) (1:13) (:768) (3:J5) (206) '.:l:117) 

'.socrocanol 13 39 50 83 15.l. zsa 201 173 2(]2 35 2:Z 1303 
(33) (37) (2S0) ( i.4/J) (235) ( .\34) (729) (l89) (570) ( 98) (66) (3578) 

3uty1 3 59 30 50 n 1:-t 120 lC3 120 21 14 773 
11ercaccan (20) (22) ( 167) [83) ( l.10) (258) (.l33) '.338) (291) (339) trn (39) (2!39) 

: ~~; ct: 1orQ- 7 3 :8 29 49 n L:2 113 ::i2 l' o 20 757 
( 19 i (22) (15<>) (821 ( :JaJ ( 255) (~28) ( 331) (287i (335) (:8) (2161) 

'C:ibut•1l 3 3 23 12 2(] 36 61 l3 .l)3 3 309 
01sc1 fi cie (3) ( :1) (6i) (33) (56) (104) (174) (',35j (!36) (23) (878) 

rsoiu~n 2 9 14 25 .u 35 JS 5 J. 224 
(6) (:) (24) (ll) '. 75) (m) (98) (98) ( !7) (533) 

den:~ne tl 5 l:J 13 29 23 20 .l 147 ,,
(.. , (4) (12) ( l 6) ( 27) ( .:i.;) (33) (55) (:5) ( 1l) ('120) 

~•ethyl :socut:,l Q 2 3 5 4 .. l 28 
:<etone ( t) (3) (S) (9) (::) (:2) (lJ) (2) (78) 

~434 11 .. 7 5,.3:;o 27:ca .rsaa3 342'.:7 '41337 11·"237 9J.QJ8 :1n5q3 ,9088 :.1ssa 714110 
!18lil) ( 20137) ( 15~432 l ( 76763) ( 129004) (238C2l) (399124 )( 311305 )( 258101 l ( 312315) ( 53903) (36341 ;(2016668) 

: 

' 

i.,EL.:'. u-5. 197-5 MONTHLY D!SiRl3UT,ON cJF 
!:~ .=RES)lQ C::JUNTY (L8S.) 

rn.:;i.r ORGANIC :NGRED IZNTS (r'Ql<MUUicCN COCE Jl) =QR .~0NACRE.~GE ,:.pol;CAT:CN 

O!E:'-l!C.~LS ~ft!I ~3 '1AR .lP~ "AY ~UN ;uL 'UG SE? 
ANNUAL 

.JC7 110V JEC ,OTAL 

ArO::matic .=~~ ....")- ::22 2~2. l:99 
ieum Jis:i11ate 

~.'!1Uls1f1!~ zot 122. ;zs 
'11:~hyl 'Ji ~:J te 1711 104 610 
.<eMse~e c54 !02 593 

/4y1e!"!e 30 :a l:J0 

,:yc l onexanone zo .. 72 

,ec:ini ca1 :ne~s:s 12 i 43 

3utyroiac:one 5 j 19 

:socrcoa~ol 2 l 5 

31.1tyl ~e!'9c3.:~ar: l l 4 

Hexane l 1 4 

i::;:i Ch l crohydri n l 1 4 

Jib1.1t:,l Jis1..lfide 0 J : 
\ :sofur',n '.) .'.) l 

3enzene a ·J l 

'1et~y1 :seouc:ri J 
<etone 

:E:h,: ll9 :i3 JJ-32 

523 996 li:120 

3ii 503 1!02 

318 sa6 na 
3C8 ~93 901 

57 84 153 

37 59 :09 

22 33 65 

!0 16 29 

3 s 9 

2 3 5 

2 3 5 

2 3 3 

l 2• 
l 2• 

0 : ! 

0 a 0 

,7!J ZS07 :l-10 

3019 2165 2023 

:a27 1~2 122.3 

1333 ,2~4 :029 
:492 1170 999 

253 197 169 

182 :~2 122 

lJS ss 72 

.ia 38 32 

15 12 10 

9 7 5 

9 7 6 

9 7 6 

.! 3 2 

3 z 2 
2 l' 
0 J IJ 

3:18 5672 :;;r,3 

,,:---Z240 ~=:. 300 .,_,:,eu 

:3:5 zn L75 9415 

1141 230 1-16 i924 

1107 223 !5-+ ~596 

138 38 22 1309 

135 27 l3 ,34 

30 17 10 :3J. 

36 7 . 248 

12 2 2 79 

7 : 1 4i 

7 : l 47 
i l l 51 

3 l 0 13 

2 a J 14 
~l v 2 

·J 0 Q 

:53:: 1272 33S .12905 
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TABLE D-6. 1976 MONTHL V O!STRloUT!ON OF 
'.~ FRESNO COUNTV. THE UPP~R 

!NERT ORGANIC !NGRED !ENTS ( FORMULATION CODE IJ9) FOR ACil.EAGE APPLICATION 
~U'lBE~ rs LBS.: THE LOWER NUMBER IN() IS ACREAGE. 

CHEMICALS JAN FEB .1,t~R ANNUAL;,pi;. MAY JUN JUL AUG SEP OCT NOV ()EC ,OTAL 

Methyl Isobutyl 632 2419 379 ~' 
Ketone (7486) (26632) ('14794) 

Butyrolac:tone 459 1782 2802 
(5431) (21112) (33190) 

Emuls1~ler 435 1693 2660 
(5148) (20048) (31513) 

Ouoanol 216 341 1322 
(2562) (9965) (1::656) 

?rooylene 201 783 1232 
Glycol (2385) (9260) (1459~) 

Diesel on 193 751 1180 
(2291) (8891) (l3S:SO) 

Xylene 63 244 33.i 
(744) (2893) 1a545) 

Methyl 60 234 36i 
Cellosolve (709) ( 2775) ( <1345) 

Technical 44 156 260 
Inerts (519) (1972) (3082) 

rsopropanol 35 139 215 
(414) (1642) ( 2562) 

Toluene 12 49 79 
(142) (573) (921) 

Pua ff in 10 dJ 66 
(118) (507) 1779) 

Ethylene 4 13 27 
Slyc:ol (47) (2l2) (319) 
iJi ati1yl ana ~ u "-"-
1"riamine (47) (154) (248) 

Cyc 1ahexano 1 ! 6 11 
(12) (71 l (130) 

I.QBh: 2369 9131 ,4'123 
( 28055) (108732) (170838) · 

:537 4073 2967 6074 9457 7180 25885 2417 2485 69043 
(l932t.) (':,3244) (35150) (71953) ( 112927) (85047)(306622) (26632) (29435)(817825) 

i214 3005 2192 4484 6978 5297 19103 1782 1835 50943 
(:4499) (35599) ( 25964 l (53109) (82663) (62743)(226285) (21112) (217 37) (603444) 

1160 2953 2080 4254 6625 5030 18133 1693 1740 48356 
( 13744) (33793) ( 24641) (50393) (78471) (59579)(214797) (20048) (20615)(572790) 

376 1419 1033 2115 3305. 2500 9015 841 865 24048 
( t£25} ('.Sa14) 02232) (25055) (39152) ( 29612) ( 106785) (9965) {10249) (284872) 

537 1322 965 19i3 3071 2331 8404 733 aos 22408 
(6354) (15656) (~1429) (23366) (36378) (27617) (99547) (92B0) ( 9552)( 265448) 

SlS 1266 922 1888 2940 2233 8048 751 773 21460
(57.c,n (14996 l (10922) (22363) (34831 J (26448) (95332) (8891) (9150) (254199) 

157 412 300 515 958 726 2621 244 251 6989 
( 1S84) ( 4876) (3554) (7285) (11Ja.5J (8595) (31042) (2893) (2975) (82732) 

'.59 394 288 saa 915 595 2506 232 240 5678 
(1889) (4664) (3412) (6916) (10839) (3229) ( z9sa3 )· (2751) (2646) (79108) 

lD 279 204 418 650 493 1778 '.66 170 '1741 
(1335) (3306) ( 2420) (4947) (7698) (584'1) (21064) (1972) (2019) (56173) 

95 23.2 169 346 538 410 1476 139 140 3935 
( ~ 1211 (2751) (2008) (4097) (6376) (4852) (17486) (1642 l (1653) (<16604) 

343 35 62 125 195 149 534 49 50 1731 
,'. 41)62) (1004) (732) (1476) (2315) (:759) (6329) (57a) (590) (20486) 

28 71 52 105 164 125 450 43 44 1201 
(331) (338) (614) ( 1240 l (1948) (1476) (5325) (507) (519) (14202) 

!2 30 22 44 69 52 189 18 18 503 
(142) (35-l) (260) (519) (814; ( 61 ~) (2232) (212) (212) (5937) 

~:J 22 l5 JJ .;1 'OJ. !33 13 !3 373 
( 11a l (260) (189) (390) (602) (461) (1542) (154) (154) (4419) 

4 11 7 16 25 20 69 3 5 184 
(47) (130) (83) ; 189) (295) (236) (814) (95) (il) (2173) 

5600 15474 1127? 231)78 35941 212sn 98349 9179 9436 262Sa9 
(73139) (133610) ( 133610) (273348) (425755 I(323E2 Xl.164985) (l '.J8732) ( llli77;01!0418) 

( 
\ 

TABLE 0-7. 1976 MONTHLY DISTRIBUTION OF' 
APPLICATION IN FRESNO COUNTY 

!NoR.T ORGANIC I NG~EO I EMTS 
(LSS.) 

( r~RMULAT; ON CODE 09) FOR ,'IONACREAGE 

CHEMICALS JAN FEB '1AR APR MAY -JUN JUL Al!G SEP OCT NOV DEC 
ANNUAL 
TOTAL 

Methyl Isobutyl
Ketone 111 19 205 
Bu tyro 1 &etane 82 14 151 

EmulsH!er 77 13 1,u. 

Dupanol 39 6 71 
Propylene ".lycol 36 6 67 

D1esel Oil 34 6 64 

Xylene 4 15 24 

Methyl Cel lasol ve 4 14 23 

Technical Inerts 3 10 15 
lsopropanol 2 3 13 

Toluene l 3 5 

Paraffin 1 2 l~ 

Ethylene Glycol l 2 
Oietnylene 
Tri amine l l 

Cyclonexanol ! 
' 

~: 394 118 790 

30--~ 1317 158 
262 972 117 
2d9 922 l!l 

124 459 55 

:is 428 51 

lll 410 49 

!O 26 19 

10 24 :a 
7 18 12 
6 14 10 

21 5 4 

2 4 3 

). 2 1 

1 l l 

l 

127~ 4603 509 

:21 1310 151 373 170 
89 967 li l 275 125 
85 918 106 261 119 
i2 -+57 53 130 59 

:-39 425 49 121 -~ 
JS 408 , 47 115 53 

39 50 45 160 15 
37 :8 43 l,52 14 
26 42 31 110 10 
21 34 25 94 3 

a 12 9 35 3 

6 10 8 29 2 

3 4 3 11 l 

2 3 2 g 1 
l l : 4 

557 4710 634 1879 636 

29 
22 
21 
10 

10 

9 

15 
14 

10 
8 

3 

3 
1 

1 

156 

4319 
3188 
3026 
1505 
1403 
1345 

432 
411 

294 
243 

109 
74 
30 

22 

9 

16410 

225 



TABLE ~-3. :976 c1orm,L Y )!SH!SUi!ClN -:, llONSY:r...;Enc 0 ROOUCTS (AS ·1 rnoR ACi! '!E !NGRE!J IE:ITS) FOR :..CRE.~G.: .l.P!lUCATION 
IN .='<ESNO COUNTY. :iiE 'JPP:.:i ,'lUl-!8E=! :s L3S.; THE Vi>iE:< ilU1'8E:l (:I() rs .l.C?.E.~.GC:. 

ANNUAL 
~~~C:-;i;:;~!CALS ~~il "EB ,"A,il,R ~p~ ''AY .]:.JN JUL ~UG -~- JCT NOV )EC '"11TAI 

-\romati c ~et'."":- a 65 15129 ~382 254,9 :4692 16057 36216 7325 22!J0 5 151163 326640 
1eum So 1 ve~t: (5) (52) (12073) (6290) (20285) ( 11709) (36755) '. 44361) (5244) (1756) (3) (852)(140886) 
?e,::-,:ile~m 159 2746 18296 381 43 3381 l223 3637 1508 1164 35543 
Jis:illat? (!27) (2l9l) (14601) (304) (35) (2699) (3374) (2902) (1203) (929) (28365) 
~e,:role~m Oisti1- 14 SScl 344 300 2771 .1420 2'J60 30 170 16670 
1ate , ;r-oma t-:: (12) (~38) (6i4) (639) (2212) (3528) ( lc44) (23) (,36) (13306) 

Petroleum 223 2578 2912 4543 2973 7327 12922 ~2383 :9293 24543 2248 2546 94391 
'4ydrocarbon {1,a i (2'J5i) (ms) (3625) (2293) ( :a47) ( :0232) (9881) (t5396) (19586) (1795) (2113) (i5328) 

P:H:-oleum Oil, i9325 123155 5495 108 16720 5306 o:08 7274 '.0677 113.:14 :584 93470 334978 
Unclassified (2:63) :52s9J (Sll) (:71) (534) (155) (105) (312) (4559) (10365) (114) (2543) (2S297) 

Xylene 638 1337 3006 5a43 8312 14058 27208 21277 3533 5786 322 347 97167 
(510) (1066) (2399) (4663) (6033) (11218) (21713) (l69aO) (sa10J (46'i.i) (656) (277) (77542) 

X:tl ene ,ange ~r~- 139 lS3 2~1 136i 12421 Z'J305 3725 3455 '.502 3 49631 
r:tatic Sohent :::2) (361; (Z'.l8) '. '.J91) ,'.9912) (15203) (i750) (2i57) ( lZS0) (2) (39606) 

~: :0354 :J0C31 l3304 2'1579 55;;73 sagss llS:899 :14932 -=~~~.l. .!5375 J.628 24-~96<> 955020 
(2990) '.:l73i)• (32292) (20099) ( 216<>5) '.!2:79) (9053J.) (8622~) r 33613 l ;.3i:2:+) (2591) (6352) (,!JJ333G) 

7l.3LS ,J_.,_ ,375 ·~c~r7"~LY :J!Si'.<I3UTI0:1 OF 
~PP':.:CA71CN ,N cRES:10 CGLJrffl 

jI ~· 0 e·•1'rAv.,, • •- • JAN ,~9 -~.•R 
1~rcmat!c '~tr~- i37 461 332 

i eum So 1vent 

I:ir.er~i Gil 27 572 33 

.-et:i-i:: t eum :370 739 5i525 
\Disti~~at: 

Pe~:-~1e~m :a 30 l::J 
Hyarocar":on 

?!!.r~leum Ci1, 2325 31:2 1152 
Unc1assifie1 

Xy1e~e 103 27~ 30:i 

X:,iene ~ange Aro-
mat1 c So~ ve!'17: 

:2I&: J.281 5285 3517 

~ONS'fNTHEi:C OROOUC,S (AS 
IL.3S.) 

~pci_ '~,:l.Y JUN 
389 ::02 L00J 

918 145 57 
56iJ. 9954 3€52 

52 76353 s 

~::2 23 209 

343 287 ~08 

3813 27254 5177 

~l~lCR 

JUL 
514 

J.7 

362') 

311 

,J.2 

,1739 

ACT~'/€ 

AUG 
lli8 

ll 

39113 

38 

179 

:s2 

90731 

r~,G~EJrC~fTS; =•JR 

SE? OC7 
311 :1Jjl 

5036 ~698 

!3896 29 

26 2'J98 

31 j,47 

134 207 

21034 11)210 

'IONAC.'<E.~GE 

'l0V JEC 
1358 329 

li"31 ~ca8 

:o :::i 

300 3640 

15 

120 :1s 

6:35 5328 

.•NNUAL I 
:OTAL 

3005 

tJ.J9<10 
I 

1osa,1 

13308 

2090 
627 

2:a91.1 

.----. 

226 

https://l.C?.E.~.GC
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( 
i. 

_, 
TABLE D-10, 1976 ,'10NTHLY DISTRISUT!ON OF ~OtlSYIITHIT!C PROOUCTS (AS P'JRE OIL) FOR ACREAGE APPLICATION IN 

F~ESNO COUNTY. 'IONTHL'f orsnISUT!O~S CF 'ETROLE'JM PRODUCTS ARE 9ASEO ON J[STiHSUT!ON RAT!OS 
~E,OQRTEil !N ,u,q; "HE "CN:;.;U lC,:.IGE :s 3AS~J ON ~NNUAL IP 0 LlCAT:~N qATE. ">,E JP 0 E~ NU~SE'< 
IS LSS.; THE LOWE:\ 1w•sg :N \, ., ~C,E.IGE. 

?ESTIC!DE .~NNUAL 
PROOUCiS JAN FEB i.,_e:,,; JOR ,,,._AY JUN JUL AUG SEP OCT .'lOV JEC TnT-ll 

Aromat1 c Petro- 1692127 1692127 
leum Solvent 
~1 nera 1 30215 245036 

,..,,,,... r, 
"''"1'·,,.... , 7213 3305 310656 

Oil ( 10334) (83807) (6<:,' (2468) (3222) ( 106290) 

Petro 1eum 1951 1951 
~isti l lates (658) (668i 

Petro 1eum :95352 1186035 ,03789 1985176 
Hydroc:arbons '.237824) (405648) (35498) (578970) 

Petro 1 eum 011 , 417678 1085062 354D4 Si86 l 52507 40718 24622 67377 38723 271.:15 20359 879875 2796256 
Unclass1f1ed (l42854)(37111S) (121C:', 'ii~.i.; (52160) ( 13926) (84-21) (23044) (13245) (9284) (6953)(300935) (956378) 

IQ!&: l47894 1330099 54290 5i85 355071 40718 33927 1255363 142512 271~5 1712486 879875 5786166 
'.153188)(454922) ( '.9563) 1 232".) (292452) (13926) ( 11643 / ( d29360) (<18743) (?284!(585705)(300936) (2321048) 

TABLE 0-11. 1976 MONTHLY DISTR!BUi"ION OF ilONSYNTHETIC PRODUCTS (AS PURE O!L) FIJR 1IONACREAGE ~P 0 UCAHJN 
!N F~ESNO COUNTY. 'IONT'rll Y DISTR!SUT:ONS IJF PEBOLEUM PRODUCTS ARE BASEO ON DISTRI3UT!ON ~ATliJS 
REPORTED rN PUR. (L.SS.) 

PESTIC!DE ANNUAL~qcoucrs JAN :'E3 :1AR ~P<c ~AY JUN JUL AUG SEP OCT ~av DEC rrin, 

Aromatic Petro- i76238 :!76238 
ieum Solvent 
'~1neral 011 8504 65299 531.5 2031 26].9 476238 

Petro 1e,Jm 549 549 
Distillates 
Petroleum 195701 343371 29211 568282 
Hydrocarbon 
Petroleum Oil, 117554 298507 ?964 l91C 42923 11J6Q 6930 13962 10898 7639 5730 247635 780113 
Unclassi f1ed 

IQffi: 126058 364806 15279 l9 l:J 2d0655 11460 S5t.~9 352882 40109 7539 481968 2~7635 1909951 

,_ 

227 
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N 
N 
lO 

NFRESNO COUNTY 
1976 

CR,OLITE 

N 

.... ,.,;_ .. , .. ,. 
•·Iii· ......... . 

iii i !E-i · 

~?=-er 
SCfiLE I ~ 

".-. ;,a:-:crn1 PEST IC IOE APPL! CAT ION 
CPLOTTEO 81 SECTIONS) 

EACH DDT• BOO LBS OF CRYOLITE 
TOTAL LBS PLOTTED~ 377990.13* 
TOTAL L □ S NOT REPORTED BECAUSE 

OF DATA ERRORS• 1030,32 
~ RI YEAS ANO CANALS 
• • TDWNSH l P CORNEAS 

) ) 

https://377990.13


/,-..:-- .. , ,..------.,_ 

( l ( 

I 
NFRESNO COUNTY 

1976 

OMITE 

Jr~J 

N 
w 
0 

SCALE: ~ 
r;i ••. • .• ;1; PESTICIDE APPLICATION 

<PLOTT[O Bl SECTIONS> 
EACH DOT= 1200 LBS Of O~ITE 
TOTffi. LBS PLOTTED: 230973.91* 
TOTAL LllS NOT A[POATEO BECAUSE 

OF ORTA ERRORS, 751,48 
~ fllVEflS mm·1.:rirlRLS 

• TOHNSttl P COAN£RS 

. --~ 

https://230973.91


FRES~✓ O COUNTY 
1976 

DEF 

N 

I 

..... : :: .. :~ ·... 
.<::-:.::::-:: '\:.:._ 

N 
w-

SCfU I ~ 
■ .·.;u::;,;rn PESTICIDE APPLICATION 

<PLOTTED BY SECTIONS) 
EACH DOT• 1200 LBS OF DEF 
TOTAL LBS PLOTTED• 192563.21 * 
TOTAL LBS NOT REPORTED BECAUSE 

OF DATA ERRORS• 903.67 
~ RI\IEAS ANO CANflLS 

• TU~NSH IP CORNEflS 

) 

https://192563.21
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FRESNO COUNTY 
1976 

TOXRPHENE 

/\
\ :Srvf 

N 

I 
1~ I '-- ..,,.., _,, '·, l 

_,, '· / I ( I,f ·-._ { \ 
\\.__,,~-z,_

,~~/~" 
.\'" ·-·~ 

.. ··· .:. -:: . . . 

. . . .·•··~"-·... .. . 

.., 

. . 

t:
uu::i 

________r 
~ 

\ 

.r,f 

'-· 
ti 

,r// 
(
J 

( 
)_,-L-._ 

-------~--
N 
w 
N 

,,;:::. 

,.._.., ) 
/ r 

/ 
( 

' j ) 

,J 

~-~ 

SCALE 1 ~.J!U.~~ 
■ :.i;;:-:;,,rn Pt:STICIDE APPLICAf ION 

<PLOTTED Ol SECT IONS> 
EACH 00 f '150 LBS OF TOXAl'HENEa 

TOTFl. LBS PLOTTED~ 10139S.2d'° 
rnm.. LOS UOT REPOIHEO OECRUSE 

OF omn ERRORS• 93.'¼7 
.____r--...__, RIVERS ANO CRNf1LS 

• TOhffiHIP CORNEAS 

https://10139S.2d


N 
w 
w 

NFRESNO COUN1·y 
1976 lMETHYL BROMIDE 

SCRLE1 ~ 

"''·"':- --,, PE.STICIDE. APPLICATION 
(PLOTTED Bl SECTIONSl 

EACH OOT, q500 LBS OF ttETHYL BROMIDE 
TOTAL LOS PLOTTED -. 1 sasqs, 04* 
TOTAL LUS NOT REPORTED BECAUSE 

OF DATA EAAOA5 = 1650. 16 
~ AIVEA5 AND Cru-a:ll5 

• TO~SH IP CORfiEAS 

) 



( \ ( 

N 
w 
-f» 

NFRESNO COUN1-, 
1976 lCRcoqYLRTES 

\, ) '> ..~ _,,.---~.~..,,. ./' I.,\ ~-~./·, ft,../ -~ 
..... ':_,. -· ,/'~ f/ . " J d . .f \-~~ /.·/.· . . : _'I-- . r- f ... / ,.- .,e·· __ . : : \ ~,711 ) / ' (~-

···,---~•·--···· ~ -.{ 'l~i, -~--..,/ ) ' ::s:~~·:: ..·•··: 
' 

:· ... ·• . / ~ \~~---<____J 
........ ~I 

.. : .. . . ' .'--- . . • • L--1" '"'"" . 
~--------------. :~ 

. 

<: 

. 

: WOIA · ·-~-~r-: .• . . 

_·:.::: ·: ~....Y: 
::;:::·::_·/;\:: . 

. -~ 
·,_ 

·;;ii:::,-·:·_~-~~ 
\ 

SCII.E I Lt!l!.Q 
■ :.;a:-:,,;111 PESTICIDE APPLICATION 

(PLOTTED Bl SECTIIJ,IS) 
EACH DOT• 600 LBS Of CRCOOYLATES 
TOTA. LBS PLOTTED• 123203.~3 * 
TOTR.. LBS NOT REPOATEO BECAUSE 

Of ORTA ERRORS• ~26.23 
~ RIVERS fil',O CANALS 
• + lOflNSHIP CORr-.t:AS 

. ' 

" 

( -
I 
- .. ·••,••·-
&~ 
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N 
w 
u, 

NFRESNO COUNTY 
1976 

FOLEX 

SCALE 1 ~ 
a:.;;;:-:c,:111 PESTICIDE APPLICATION 

(PLOTTED Bl SECTIDNSJ 
EACH DOT= 120 LBS OF FOLEX 
TOTAL LBS PLOTTED ~ 122385. 39 * 
TOTAL LBS NOT REPORTED BECAUSE 

OF DATA ERRORS 1432.54a 

-.......,r--... RIVERS AND CANALS 
+ TOI-INSHIP CORNERS 

\) ) 
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w 
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'"'sr -~f \\ 

NFRESNO COUNTY 
1976 lDIMETHORTE 

~-[ 
J i f)--., •., /,)\;· «·J 

""~7 

J .. \., 
. . 

·+ .. 
-;=./~ /, 

? 
\j,~J /, )\
'-- } ·'\7;;;:::-" ~·- J ~· I (' .· •·>-c-'• . . . .. , . . 

~- --~. .~-~~a. ·--<~_~j 
... ~·\····••~_~:~x-··--:-:::::·:·:·:-:~S~~7·:·, 

. . .. 
. . . . . ' . 

. . . ······• ../, 
. 

\ . 

SCRLE I ruu.u;.~ 
• .-.;,;:.;;,;111 PESTICIDE APPLICATION 

CPLOTTED Bl SECTIONS> 
EACH DOT " 260 LBS OF 011£THOATE 
TOTfl. LBS PLOTTED• ios131,s!1" 
TOTAL LBS NOT AEPDATEO BECAUSE 

Of ORTA EAROAS 1077.12O 

~ fl IVEAS ANO CANALS 
• + TOWNSHIP CORNERS 

----·-·------------ -----



NFRESNO COUNTY 
1976 ) 
DNBP 

N 
w ...... 

SCRLE , IL.tllill 
a:.rn:-:;,,111 PESTICIDE APPLICATION 

<PLOTTED BY SECTIONS) 
EACH DOT 2400 LBS OF ONBPm 

TOTAL LBS PLOTTED~ 95812,81* 
TOTAL LBS NOT REPORTED BECAUSE 

OF DATA ERRORS 1286.49M 

.__,r-...__, AIVERS ANO CANALS 
• TOl-lNSHIP CORNEAS 

) 
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N 
w 
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FRESNO 
1976 

DBCP 

COUNTY 

·-~L~ )\_\
"''"'0~,,\ '¾'t:$JOHI~....,.._~ 

......,.,...__\ 

~ ~-

~J 

j ,J
f ( 

t \~~ J (r-!.L .,,_f l Iv-~~~-_.,.., '---~-·- ·.¼_--<""-~-....____J}Jr" 

-~.-___r 
fiU.Dl :,-
------= 

5CfU , ~.l:!.lill 
■ ,.m:-:;,;,u PESTICIDE RPPLICRTION 

<PLOTTED BT SECTl~S> 
EACH DOT• 2200 LBS Of" OBCP 
TOTAL LBS PLDTlEO • 94102,32 * 
TOffl. LBS NOT REPORTED BECAUSE 

or DRTR ERRORS• 326,68 
~ RIVERS Rl'll Cll'lRLS 

+ TOhNSHIP COMAS 

N 

l 

\ 



l 
FRESNO 

1976 

2,4-0 

N 
w
\0 . 

COUNTY N 

SCALE I ~ 
•:.,,:•:,,a111 PESTICIDE APPLICATlON 

<PLOTTED B1 SECTIONS> 
ERCH DOT 3000 LBS OF 2,4-0a 

TOTRL LBS PLOTTED 92833,17 *a 

TOTAL LBS NOT REPORTED BECAUSE 
OF DATA ERRORS a 3780.00 

--..,r--,...._, RIVERS RND CANALS 
+ TOWNSK IP CORNEAS\ 

) 



\ 1-,.·J 

.......--~~ -----.... 

( \ ( 

N 
~ 
0 

I 
NFRESNO COUNT, 

1976 

XYLENE 

;(I / ,,0r 
' /-"-~·-/ . . ) . / '- ' / \ 

~~•,_r" ) ~,J ' \I.Jj,-1.. ·, ti ✓ . _I I 'I ~-7...- _1· ·,-...____~,.-.<..._ Iy 

~"' 
{E~! 

,--\ ~--...__,,,.._)\ • •..•• ~, . . • • ... < ;,~~~,,;.r,_o:'f 
--~ . . ... ·--- .. . l.... -\::·: ··: ... : (llA . . : ... .-~-\, 

( 
. ··. .. . .· ... . ___J 

r . 
. 
. 

~ 

\
. 

.·~ r::...-i,;,"k 

SC~ EI ~ 
■ :.;,,.:;w1 PESTICIDE APPLICATION 

(PLOTTEO"Bl SECTIONS> 
EACH DOT • 1600 LBS Of XTLEtlE 
TOTRL LBS PLOTTED a 85261.44 * 
lOHl. LOS llOT AEPOATED BECAUSE 

\ 
Of IJIITA EAAOAS • 1117. 10 

--._/'-,..._., RIVERS f\'O CANALS 
+ TOI-INSH IP CORNEAS 

https://85261.44


l 
NFRESNO COUNTY 

1976 

PARAQUAT 

N 
..;;,,.,_. 

SCALE1 ILt!llli 
a.-.;;;;-::,,111 PESTICIDE APPLICATION 

<PLOTTEO BY SECTIONS> 
EACH OOT" 1100 LBS OF PARAQUAT 
TOTAL LBS PLOTTEO " 8Qlfl4. 99 * 
TOTAL LBS NOT REPOATEO BECAUSE 

OF DATA ERRORS 487.88a 

~RIVERS AND CANALS 
+ TOWNSHIP CORNERS 

) 
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~ 
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FRESNO COUNT'Y 
1976 

CHOROTHRLONIL 

)\ # 

',., 

~~>~ \ . j \__ 
~::~.>-\ j '\_ 

.._-ci- ..,··--·..-~~~---- ~---- ,.,,__,,<'.. ::. ;;_ :•:"'~-} ,_ i ~/ ff\E~'-'IJ(J 

,,,. _<::.: \' .. <:. \--~,. 
. ,__ - --.,. '? 

I, ~ci'\\·<·::' -- '=--."\ 
··: ::).( '"' .. . . 

. -~ . :-: .. 

,;;i,t~" -~ 

. • l::t \ ~" •. 

,:i-···· 

"' 

'/~ 

-- -- ~----- r_,,.,
(~ 

I 
N 

) --1 

1~r I--- <\ 
\

) ' -
/ 

/ 
) \ 

--'L r-/ ,( (/~~----<__ ___) 
\ 

~ t~\/~J 

__J--

- SCALE I ILl!ll.EJi 
■ :.::c::•:111 PESTICIDE APPLICATION 

iPLOTT[D Bl ~ECTIONSl 
£nett oor • 160 LBS OF CHOROTHAlONIL 
TOH\. LBS f'LOTTrn 75'l69. 85 *a 

TOHll. LOS NOT REPORTED BECAUSE 
OF DATA ~ARORS • 1349.99 
~ AIVERS AMl CANALS 

• TOWNSHIP CORNEAS 



FRESNO COUNTY 
1976 

KELTHRNE 

N 

l 
N 

N 
.p. 
w 

...~~ 
-~--

SCALE1 ~ 
■ .·.,r:-:.,111 PEST IC IDE APPLICATION 

(PLOTTED 01 SECTIONS> 
EflCH DOT• 1100 LBS OF KELTHANE 
TOTAL LBS PLOTTED • 75'i3B.3ll * 
TOTAL LBS NOT REPORTED BECAUSE 

OF DATA ERRORS• 1670,36 
.......,r--._., RIVERS ANO CANALS 
+ + TOl,INSH IP CORNERS 

) 
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NFRESNO COUN1·y 
1976 l0-0 MIXTURE 

/~ •,; l ·,,A
\ ( ·1 ~ 

/l,\ \ 
u ~- .• j .j\ \ / '<>~\.,,- ,;(? !. . __./ /,. \. 

j ; ~--~zt·-~--.. } ~_,_ -\ 
. r _ _,. __.,_ '\/_J• f ,-,'-"" / . 

_r~_,,,"------<,__~ -

r- ----

SCfl.E • ~..11.~ 
■ :.;.:-:.,,Ill PESTICIDE Rf'Pl ICAJION 

<PLOTTED BY SECTIONS> 
EACH DDT • 7000 LBS Of 0-0 Hl)!JUAE 
TOTAL LBS PLOTTED• 751~1.l5 
TOTAL LOS NOT REPOATEO BECAUSE 

Of IJITA ERRORS• 0.00 
~ RIVERS IN) CFV--IOLS 

• TOI-INSHIP CORNEAS 

https://751~1.l5


l 
NFRESNO COUNTY 

1976 

TELONE 

.N 
~ 
U1 

SCALE• ~ 
11:.;;;:-:;,u11 PESTICIDE APPLICATION 

(PLOTTED BY SECTIONS) 
EACH DOT= 3200 LBS OF TELONE 
TOTAL LBS PLOTTED ~ 66397, li'l * 
TOTAL LBS NOT REPOATEO BECAUSE 

OF DATA ERRORS~ 0.00 
~ R I VEAS ANO CANALS 

+ TOWNSHIP CORNEAS 

\ ) 



//,- ....... ~, 

( \ ( 

FRESNO COUNTY 
1976 

PARATHION 

fl ~ 
/''-

- --,. . ~-!'()UTA : . . -~-~ . . . . . . 
N 
..;:,,. . :··:\· .:·. '·,- ·. . .~· ::'.·::· 
m •··-_ ~· ........... . 

-~- .· ·······: .... · 
. ~·· ... ·•······ 

. . . . '~- _-.... 
. . . . . ' . . 

. . . . . .. . . . . 

. . . . ...... ~----·(-~. 

\ 

N 

l 
tr~-;- ·~~ 
\ ·s_ - , (\)

; J (,/(! 
./ 

F 

(.--
{ 

-
f 

./ \ 
j ',,~/sc~~--<:~ -f 

r~-

SCfU, ~ 
•··'":•:;sia fESTJClll: APPLICATION 

<PLOTTED BY SECTIONS) 
ERCH DOT • 2000 LBS Of PAMTHION 
TOTfl. LBS PLOTTED 65322, 99 *D 

TOrll. LBS NOT AEPffiTEO BECAUSE 
Of DATA EAAORS • 989,20 

......._r--..._ fl IVERS Ai'() CANALS 
• TOWNSHIP CORNERS 
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_i:,,. 

" 

NFRESNO COUNTY 
1976 

rCHLORORNE 

( 

~?.:....___ ?-::: .. 
....•. ·Ill·, 

........... 

~ I 

SCALE•·~ 
■ :.m:-:;,,111 PESTICIDE RPPLJCRT ION 

<PLOTTED BY SECTIONS> 
EACH DOT• 600 LBS Of CHLORDANE 
TOTAL LBS PLOTTED• 64066.18 * 
TOTRL LBS NOT REPORTED BECAUSE 

OF ORTR ERRORS• 158.00 
~ RIVERS ANO CRNRLS 
+ + TOI-INSH IP CORNEAS 

) 

https://64066.18
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NFRESNO COUNTY 
1976 l
CAPTAN 

\ ··-·1 . /,,,\i'_ ;tJJJ 
'\. 

(1 
\ {\

-~,<'.. '· '. . ·' ·•. ~ ~ _/ .. ,;~·c•·, l ' . /
__;;~::.--·<'" ~ . J l f·. ,. ~~•J,.JJ \__ ~ --~"-"'. , ---\ . . f . ~ ,_ _..,,.. J i 

\ .r . . .,.,,- , , 
\.,___ ,,~-JrV . . . <...>-_..,L..- ,.,_,, / ) 

'··•,._ (iTfi -_,,;;,;.., . ~ / 

"':-\ -....._,___~-. --- : :: :' -:: . . ··-· ~ 
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■ :.;.:-:w111 PESTICIDE RPPI..ICRTION-

(PLOTTEO Bl SECTIONS> 
£RCH DOT• 800 LBS Of CAPTAN 
TOTFI. LBS PLOTTED• 6222S.32 * 
TOTA. LBS NOT REPORTED &CAUSE 

Of MTR ERRORS• 823.00 
........,,--... RIVERS INl CANALS 

• TOI-NSHI P CORNERS 

·----~------------------------' 

https://6222S.32


NFRESNO COUNT-Y 
1976 lPHORRTE 

N 
~1-

N 
-Po 
\0 

SCRLE• g.llilli 
11:.;;;:-:;,:111 PESTIC[rE RPPLICRTION 

<PLOTTEO Bl SECT!~) 
ERCH DOT• 2600 LBS Of PHDFIAT* 
TOTAL LBS PLOTTED• 59816.47 
TOTAL LBS. NOT AEPOOTEO BECAUSE 

OF DATA ERf\OflS ■ l00.56 
......._r--.._, RI VEAS fNJ CfNILS 
+ + TOl-tlSHIP COAtEAS 
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https://59816.47
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SCll.E1 ~ 
a:.;;:•:!'-111 PESTICIDE RPPLICATION 

<PLOTTED OT SECTllllS> 
EACH 001 • 5000 LBS Of CHLOOOPICRJN 
TOTfL LBS PLOTTED• 582~1.34 * 
TOH~. LOS NOT REPOOl£0 BECAUSE 

Of DAlR ERRORS • 37. 84 
,.__,r-...__, AIVERS INl ClffllS 

+ Tl»l'6H IP COIV£RS 
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NFRESNO COUNTY 
1976 IENDOSULFRN 

SCALE 1 g..J!Jli§ 
■ :.,,:.:;,1111 PESTICIOE flPPLICATJON 

(PLOTTED BY SECTIONS) 
EACH DOT• IOOOLBS OF ENOOSULFAN 
TOTAL LBS PLOTTED z 49552.05 * 
TOTAL LBS NOT REPORTED BECAUSE 

Of ORTA ERRORS• 13.33 
~ RIVERS fffi CANALS 

+ TOl-lNSH IP CORNEAS 

\ ) 

https://49552.05
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SCIU1 fU!lW 
■ :.m:-:iw, PfST ICIDE IU'PLICRTION 

<PLOTTfD Bl SECTIONS) 
EACH DOT• BOO LBS Of CRRBRRYL 
TOT!t. LBS PLOTTED• 47816.62 * 
Tom_ LBS NOT AEPOATEO BECAUSE 

\ 
Of DATA fRRORS • 871,50 
~ RIVff\S RMJ CANALS 

• TOh'NSHIP CORNEAS 

https://47816.62
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SODIUM CHLORATE 

N 
u, 
w 

SCALE I g._t!l!JJl 
.. .-.;;::-:e,;:11 PESTICIDE APPLICATION 

(PLOTTED BY SECTIONS) 
EACH OOT 550 LBS OF SOD!UH CHI.CART 
TOTAL LBS 

s 

PLOTTED~ 466106.69 * 
TOTAL LBS NOT REPORlEO BECAUSE 

OF DATA ERRORS 13479.462 

~ AIVERS ANO CANALS 
• • TOWNSHIP CORNEAS 

-) \ ) 

https://13479.46
https://466106.69
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a:.,"'•:,,;111 PESTICIDE APPLICATION 
<PLOTTEn Bl SECTIONS) 

EROi DOT • 't50 LBS OF AZOORIN 
TOTAL LBS PLOTrED ~ 3G42'1. 73 * 
TOTll.. LBS tJOT nEPOATED OECRUSE 

·oF OOTR EAROAS • 't92.l't 
----../-------.__,, 11 IYEAS R1,0 CANALS 

+ TOhNSHIP CORNEAS 
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SCALE1 ~ 
11.-.;,;-:;,;111 PEST ICIOE APPLICATION 

(PLOTTED BY SECT[ONS> 
EACH DOT= 300 LBS OF OIAZINON 
TOTAL LBS PLOTTED= 39169.48 * 
TOTAL LBS NOT REPORTED BECAUSE 

OF DATA ERRORS= 1046.00 
~ RIVERS RN □ CANALS 

+ TOl-lNSH IP CORNERS 

\ ) 

https://39169.48
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.,_._,,,,.:,,;,11 PESTICIDE APPLICRTIDN 
(PLOTTED BY SECTIONS> 

EACH DDT~ 900 LBS OF METHYL PARRTHI 
TOTAL LBS PLOTTED= 30468,69* 
TOTAL LBS NOT REPORTED.BECAUSE 

OF DATA ERRORS 394.29a 

.__/'--.__, RIVERS AND CANALS 
+ TO~NSHIP CORNEAS 
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SCALE• ~t!.lill 
11 .·. ,c:-:.,,m PEST! CI OE RPPLI CATI ON 

<PLOTIEO Bl SECTIONS> 
EACH DOT• 6SO LBS OF OIUROH 
TOTR. l.135 PLOTTEO 29861, 50 *s 

TOTfL LBS NOT REPORTED 8ECffiJS£ 
OF ORTA ERRORS• 113.66 
~ A I VEAS ANO CANALS 

+ TOl«iH I P CORNERS 
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SCALE I !Lt!~ 
n:.rn:-:;;,111 PEST ICIOE APPLICAT JON 

(PLOTTED BY SECTIONS) 
EACH DOT• 300 LBS OF DIFOLATRN 
TOTAL LBS PLOTTED~ 27752.51* 
TOTAL LBS NOT REPORTED BECAUSE 

OF DATA ERRORS 0.00c 

~ RIVERS P.NO CFHlLS 
+ .. TOl-lNSHIP CORNERS 

) 

https://27752.51
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SCIU1 Li!I.U..!'i 
•···"'··•• PESTICIDE APPLICATION 

!PLOTTED Bl SECTIONS> 
EACH OOf • IDOOLBS OF TRIFLUR~IN 
TOffl. LBS PLOTTED c 25567.70 * 
TOHl. LBS NOT REPORTED BECAUSE 

Of DATA ERRORS• 436.36 
~ A I YEAS ANO CANALS 
• • TOHNSHIP CORNEAS 

https://25567.70
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(PLOTTED BY SECTIONS) 
EACH DOT~ 500 LBS OF ORCTHAL 
TOTAL LBS PLOTTED = 2'1783, 11 * 
TOTAL LBS NOT REPORTED BECAUSE 

OF DATA ERRORS~ 0.00 
~ RI VEAS ANO CRNALS 
+ + TOWNSHIP CORNERS 
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a ,o:-:;,,11 PESTICIDE APPLICAflON 
<PLOTTEO Bl SECTIONS> 

EACH OOT a 900 LBS OF HANEB, ZINEU 
rorrt. LBS PLOTTED= 21619.59 * 
TOT(11 LBS tlOT R[r0!1TEO OECRUSE 

OF ORTA ERRORS• 105.60 
~ Al VEAS ANO Cf1NnLS 

+ TOHNSH IP COf1NEnS 
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https://21619.59
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SCALE: LtWJj 
11 .. ;;;:-:,,111 PESTICIDE APPLICRTJON 

(PLOTTED BY SECTIONS) 
ERCH DDT• 140 LBS OF ALOJCARB 
TOTAL LBS PLOTTED ~ 2045 I. 70 * 
TOTAL LBS NOT REPORTED BECAUSE 

OF DATA ERRORS= 115.50 
~ RI VEAS AND CANALS 

• lOl<NSH IP CORNEAS 
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APPENDIX F 

SELECTED PESTICIDES* USED FOR 

i CROPS IN FRESNO COUNTY 
\ -

(PUR REPORTED VALUES) 

*Pounds of restricted and nonrestricted 
pesticides applied should be multiplied 
by a factor o( 1.13 or 1.47~ respectively. 

\ 
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TABLE G-1 

Vapor Pressures of Pesticides 

Pesticide Molecu1ar Vapor Pressure Temperature Reference Refer-
Compound Weight (mm Hg) (OC) Compound ence 

INSECTICIDES 

Acephate 183.2 1. 7 X 10-6 24 --- 1 

Aldicarb 190,3 5 X 10-2 20 --- 1 

7 X 10-?Azodrin-R 223.2 20 -~- 1 

Bidrin-R 237.2 1 X 10- 4 20 --- 1
N 

. "-J . en 
BTB --- Negligible -- Bacterium 

Carbaryl 201. 2 4 X 10- 5 25 --- 1 

Carbofuran 221. 3 2 X 10-5 33 --- 1 

Carbophenothion 342.9 3 X 10-? 20 --- 1 

1 X 10-SChlordane 409.8 25 --- 1 

Chlorobenzilate 325.2 2.2 X 10-6 20 --- 1 

Demeton 258.3 2. 48 X 10-4 20 --- 1 

Dialifor 393.8. 1 X 10-fi (a) 20 Plondre1 1 

(a) Vapor pressures estimated, 
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TABLE G-1 (Continued) 

Pesticide Molecular Vapor Pressure Temperature Reference Refer-
Compound Wefght (mm Hg) (OC) Compound ence 

INSECTICIDES 
{Continued) 

-4Diazinon 30£1, 3 1.4 X 10 20 =•-·- 1 

' ~7 
"-"- ~..::,Dieldrin 380,9 7,/8 X 10 25 '-. 1 

, ooQ
r 

"--~ '--. <.::,Dirnethoate 229,2 8,5 X 10 25 1 
C' 

Dioxathion 456.5 1 X 10-::i (a) 25 Mailath'lt:in 1 

N A4 
,.,,=,c,._--..; Disyston~R 274,4 L8 x 10 20 1 

. '-I 

Dursban-R 350.6 1. 87 X 10-S 25 --- 1 

-6Dylox-R 257.4 7,8 X 10 20 --- 1 

t>= 1:;.,Endosulfan 406.9 l. X 10-S 25 1 

Ethion 384.5 1.5 X 10·6 25 --- 1 

Formetanate 
Hydrochloride 221,3 Negligible -- --- 1 

Fundal-R 196,7 3,6 X 10·4 20 --- 1 

Guthion 317,3 2,2 X 10-? 20 --- 2 

(a) Vapor pressures estimated. 



TABLE G-1 (Continued) 

Pesticide Molecular Vapor Pressure Temperature Reference Refer-
Compound Weight (mm Hg) (OC) Compound ence 

INSECTICIDES 
(Continued) 

Imidan-R 317.3 1 X 10~ 3 50 --- 1 

Kelthane-R 370.5 5,7 X 10-7 (a) 20 DDT 1 

4 X 10-S P=-Malathion 330.4 30 1 

Metasystox-R 260.3 4.7 X 10-6 (a) 20 Metasystox-S 1 

N Methomyl 162.2 5 X 10-5 25 --- 1.--._J 

Cl 

Methoxych1 or 345.7 5,7 X 10-? (a) 20 DDT 1 

Methyl Parathion 263,2 9. 7 X 10-6 20 --- 1 

Monitor-R 141.1 3 X 10-3 30 --- 1 

Mores tan-R 234.3 2 X 10- 7 20 --- 1 

Naled 380.8 2 X 10-3 20 --- 1 

Omite 350.5 1 X 10-7 (a) 25 --- 1 

Para th ion 291. 3 3, 78 X 10-5 20 --- 1 

Phorate 260.4 8.4 X 10-4 20 --- 1 

(a) Vapor pressures estimated. 



_ _ 

,,.-'3 ...~, ~, 
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TABLE G-1 (Continued) 

Pesticide Molecular Vapor Pressure Temperature Reference Refer-
Compound Weight (mm Hg) (OC) Compound ence 

INSECTICIDES 
(f:on ti~nued) 

Phosalone 367.8 Negligible ~- .-~ ') '" l 

Phosdr'i n-R 224,1 1 X ·10 .. fi ( a ) 20 Phospharnidon J. 

,,_ ·,p·1 ·i ctran 385,2 Neg ·1 i gi b1e '-'""'''""' t 

N Supracide=R 302,3 1 X 10-6 20 ~=- 1 
'-I 
I.O 

TEPP 290.2 1.55 X 10- 4 20 ----1" l 

-iOTetradifon 356.0 2.4 X 10 20 --- l 

Toxaphene 413.8 0.3 25 --~ 1 

HERBICIDES 

Alachlor 269.8 1. 3 X 10-S (a) 20 Metolachlor 1 

Avadex Bl4-R 304.7 2.3 X 10-4 (a) 25 Oxamy1 1 

Balan-R 335.3 3.89 X l □- 5 30 1 

Barban 249.1 1.5 X 1 □-S (a) 24 Linuron 1 

Bromaci 1 261.1 8 X 1 □- 4 (a) 100 --- 1 

(a) Vapor pressures estimated. 



TABLE G-1 (Continued) 

Pesticide Molecular Vapor Pressure Temperature Reference Refer-
Compound vJei g ht (mm Hg) (OC) Compound ence 

HERBICIDES 
(Continued) 

Bromoxynil Octanoate 403 5 X 10-7 (a) 20 --- 1 

CDEC 223.8 2.2 X 10- 3 20 --- 1 

CIPC 213.7 3 X 10- 7 25 --- 1 

Cobex-R 322.2 3,6 X 10;.6 25 --- 1 

. O'.l 

0 

N 
2,4-0 221.1 0.4 160 --- 1 

Oactha1-R 332 0,1 60 --- 1 

Dalapon 143 1.0 (a) 20 Propionic Acid 3 
2-Chloropropane 
1,2-Chloropropane 

Dalapon Sodium Salt 165 1. o (a) 20 Same as Dalapon 3 
_,..,_1 X 10--lO2,4-D Amine Salt 235.1 38 4 

2,4-D Butyl Ester 289.1 8. 43 X 10-6 · 24.8 --- 5 

4(2,4-08) Butoxyethanol 347.1 8. 43 X 10-6 (a) 24.8 2,4-D Butyl Ester 5 
Ester 

1 X 10-lO4(2~4~08) Diethylamine Salt 293.1 38 2,4-D Amine Salt 4 

(a) Vapor pressures estimated. 
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TABLE G-1 (Continued} 

Pesticide Molecular Vapor Pressure Temperature Reference Refer-
Compound ·Weight (mm Hg) (OC) . Compound ence 

HERBICIDES 
(Continued) 

4(2i4-DB) Isooctyl Ester 362.1 8.43 X 10-G (a) 24.8 2,4-0 Butyl Ester 5 

N 
co,~ 

Dlphenarnid 

D·iuron 

DNBP 

OMS!\ 

Endo th al 

239.3 

233,1 

240.5 

~== 

186.2 

r· 1o= 7 ( )~J X a 

2 7 V 10= 7 
~" h. . 

2.2 X 10= 3 (a) 

Negligib'le 

1 .)( 10-6 (a) 

25 

JO 

20 

--
20 

J:Soproturon 

,n..,..--.. 

Oinoseb Acetate 

---
=--

1 

? 

]. 

6 

1 

Eptam-R 189,3 3,4 X 10-J 35 ==- l 

IPC 

Kerb~R 

179,2 

256.1 

1 X 

8, 5 X 

lO~S 

I"10-,, 

(a) 60 

25 

Propani ·1 

---
1 

1 

Limiron 249,1 l.!) X 10-S 24 -~- l 

MCPA Dimethyl Amine Salt 228.6 1 X 10-lO (a) 38 2,4-D Amine Salt 4 

MSMA 

. 2(~-Naphoxy)N,N-Diethyl 
Propionomide 

162 

271.4 

Negligible 

4 X 10·· 5 
--
25 

---
---

6 

1 

(a) Vapor pressures estimated. 



TABLE G-1 (Continued) 

Pesticide Molecular Vapor Pressure Temperature Reference Refer-
Compound Weight (mm Hg) (OC) Compound ence 

HERBICIDES 
(Continued) 

N-sec-Butyl-4-tert-Butyl-2,6- 270.3 1 X 10-6 (a) 20 Ben fl ura 1 in 1 
Dinitroanil ine Entha l flu ra l in 

Nitral in 

Ordram=R 187. 3 5,6 X 10-3 25 --- 1 

Oryzalin 346.4 1 X 10-7 (a) 20 Nitralin 1 
N 

N 
Phenmediphan 300.3 1 x lOwll ---en 25 1 

Pro fl ura l in 347,3 2 X 10-S 20 Benfluralin 1 

Propanil 218 9 X 10-5 60 --- 1 

-2· Pyrazone 221. 6 7,4 X 10 40 --- 1 

Ramrqd-R 211. 7 2 X 10-2 110 --- 1 

Ro-Neet-R 215.4 6,2 X 10-3 25 --- 1 

6.1 X lO_gSimazine 201. 7 20 --- 1 

Ti 11 am-R 203.3 6,8 X 10- 2 30 --- 1 

TOK-25-R 284.1 8 X 10-6 40 --- 1 

(a) Vapor pressures .estimated. 
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TABLE G-1 {Continued) 

Pesticide Molecular Vapor Pressure Temperature Reference Refer-
Compound Weight (mm Hg) - (OC) Compound ence 

HERBICIDES 
(Continued) 

4 X 10-S C ~ ..-. OJTrifluralin 335.3 20 2 

FUNGIClDES 
-=~c~==----=..,.,....--= 

290,3 .~ ~-. ,... ,_, l,_ ~Benomyl Negl·igible 

~I•"'-' '-.JBotran-R 207,0 1.2 X 10~ 6 20 l 

I'\) 

OJ 
Captan 300,6 .J. X 10·5 25 --- 1 

w 

i,c;;o...-.. ~~Carbolic Acid 94.l 1.0 40 3 

Carboxin 235.3 7 ,66 X 10-3 (a) 100 Pyraca rbo lid 1 

Chlorotha1oni l 265.9 0.01 40 --~ 1 

Difolatan-R 349,l Negligible --- --- 1 

Dyrene-R 275.5 Negligible (a) -- --- 1 

Maneb 265,3 Negligible (a) -- Z1neb 1 

Nabam 256,3 Negligible (a) -- Thiram 1 

PCNB 206,1 1 X 10-6 20 --- 1 

(a) Vapor pressures estimated. 



TABLE G-1 (Continued) 

Pesticide Molecular Vapor Pressure Temperature Reference Refer-
Compound Weight (mm Hg) (OC) Compound ence 

FUNGICIDES 
{Coritinue?) 

Terrazole-R 247.5 1 X 10- 4 20 -~- 1 

~~Topsin-M-R 370.4 Negligible (a) Thiram 1 

Zineb 275.8 Negligible -- --- 1 

· Zi ram 305,8 Negligible 1~.~ ~-~ 

N 
OJ NEMATOCIDES .p 

Ch l oropicri n 164.4 16.9 20 --- 2 

DBCP . 236 0.8 21 --- 1 

D-D Mixture 113 35 20 --- 1 

Ethylene Dibromide 187,9 11 25 --- 1 

Methyl Bromide 94,9 1380 20 --- 2 

Telone-R 111 18. 5 20 --- 2 

RODENTOCIDES 

Diphacinone 340.4 1 X 10-7 20 Dita 1 imfos 1 

(a) Vapor pressures estimated. 
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TABLE G-1 (Continued) 

I 

Pesticide Molecular Vapor Pressure Temperature Reference Refer-
Compound Weight (rrrn Hg) (OC) Compound ence 

PLANT GROWTH 
REGULATORS 

Ethephon 61. 1 Negligible (a) 

G·ibberen ins 346 Negligible (a) 

Maleic Hydrazide ...;>COi ci• Negligible ... "" '-''"'•-' r.) 

D'iethanol Amfoe Salt 
N. 
OJ ADJUVANTSU1 

Alky1 Polyoxyethylene Ether --~ Negligible (a) ~- (C) 

2-Chloro-4-phenylphenol 206,7 1. 0 120 4,Chlorophenyl ... 3 
phenol 

""'"""l;.O ~Diethylamine Salt of Coconut Negligible (a) .. (C) 
Fatty Acid 

Nonylphenol Polyoxyethylene -~.,..,, Negligible (a) -- (c) 

Sodium Xylensulfonate 207 1.0 (a) 66 Benzenesulfonyl- 3 
chloride 

Triethanolamine 149.l 1.0 X 10·2 20 Pebalate 7 

~a~ Vapor pressures estimated. 
c Polymers of unknown molecular weight are assumed to be nonvolatile. 



TABLE G-1 (Continued) 

Pesticide Molecular Vapor Pressure Temperature Reference Refer-
Compound Weight (mm Hg) (OC) Compound ence 

ADJUVANTS 
(Continued) 

Vinyl Polymer --- Negligible (a) -- (c} 

DE FOL IANTS 

N 
co 
m 

Cacodylic Acid 

DEF-Defoliant 

Folex-R 

Sodium Cacodylate 

138 

314.5 

298. 5 

160 

Negligible (a) 

5 X 10- 6 

1.5 X 10- 5 

Negligible (a) 

-~ 
20 

27 

--

MSMA 

Metasystox-S 

Aphidan 

MSMA 

6 

1 

1 

6 

INERT ORGANIC 
INGREDIENTS 

Bu.tyrolactone 86.1 4.0 (a) 29.6 Methyl butarate 3 

Cyclohexanol 

Diesel 011 ca. 

100.1 

200 

1.0 

8 X 10- 3 

21 

20 

---
---

3 

9, 8 (b) 

Diethylenetriamine 103. 2 0.2 20 --- 7 

Dupanol --- Negligible 

1a1 Vapor pressures estimated. 
b Some references are for molecular weight estimates. 

(c Polymers of unknown molecular weight are assumed to be nonvolatile. 
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TABLE G-1 (Continued) 

Pesticide Molecular Vapor Pressure Temperature Reference Refer-
Compound Weight (mm Hg) (OC) Compound ence 

INERT ORGANIC 
INGREDIENTS 
_(font i nued) 

Emu ·is i fi er """~""'- Neg I ig·ible 

<= ~ > "''Ethylene g'lycol 67, 1 0.5 20 l 

Isopropano 1 60.1 32 20 ·-·= .. ,. 7 

N 
Methyl Cellosolve 79.1 6.2 20 --~ 7 

OJ 
-...J 

Methyl Isobutyl Ketone 86.1 8.7 20 --- 7 

=no:-..oParaffin Negligible ~- --- 7 

Propylene Glycol 79,1 0.2 20 •"-~- 7 

Technical Inerts 130 2 (a) 20 

Toluene 92.1 22 20 7"--
Xylene 106.2 40 55 --- 3 

NONSYNTHETIC ORGANICS 

Aromatic Petroleum Solvent ca. 108 2-4 (a) 20 Xylene, Heptane, 3, 8, 9, 
Octane 12 (b) 

(a) Vapor pressures estimated. 
(b) Some references are for molecular weight estimates. 



TABLE G-1 (Continued) 

--~~ 
Pesticide Molecular Vapor Pressure Temperature Reference Refer= 

Compound Weight (mm Hg) (OC) Compound ence 

-~·---
NONSYNTHETIC ORGANICS 
(Co_nti~tlL 

Mineral Oil ca. 296 7.5 X 10"' 5 (a) 20 Heneicosane 31 9. 11, 
Docosane 12 (b) 

Petroleum Distillates ca. 162 0.22 (a) 20 Hendecane 3, 91 12 
Dodecane (b)

N 
00 
00 Petroleum Distillate~ ca. 162 0.22 (a) 20 Hendecane 3, 9 t 12 

Aromatic Dodecane (b) 

Petroleum Hydrocarbons ca. 275 8,5 X 10-4 (a) 20 Nonadecane 3, 9, 11, 
Heneicosane 12 (b) 

Petroleum Oil, Unclassi- ca. 296 7.5 X 10-S (a) 20 Heneicosane 3, 9, 11, 
fied Docosarie 12 (b) 

Xylene 106 6.0 20 --~ 3, 12 (b) 

Xylene Range Aromatic ca. 108 2.4 (a) 20 Xylene, 3, 9, 12 
Solvents Heptane, (b) 

Octane 

(a) Vapor pressures estimated. 
(b) Some references are for molecular weight estimates. 



--

REFERENCES TO VAPOR PRESSURE AND MOLECULAR 
WEIGHT CITATIONS 

1. Martini H. and C.R. Worthing (eds.). 1977. Pesticide Manual, 5th 
edition, British Crop Protection Council. 

2. Spencer, W. 1976. '1V,3por Pressure and Vapor Losses of Benchmark 
Pesticides," A Literature Surv~ of Benchmark Pesticides, EPA Contract 
68-01-2889, The Georg2 l'i"ls'-:ingtonUniversity Meaical Center, Washington, 
D.C. 

3. Handbook of Chemistrv and Phvsics. 1956. Chemical Rubber Publishing--- ,~·'"""' - .,..._
Co., Cleveland, Ohio. 

4. Que Hee, S.S. and R. G. Sutherland. 1974. 11 Volati1ization of Various 
Esters and Salts of 2g4-D/' Weed ScL, 22:313~318. 

5. Hamaker, J. W. and K. Oo Kerlinger. 1969. nvapor Pressure of Pesticides, 
Pesticidal Formulations Re.search-Physical and Colloidal Chemical Aspects," 
Advan. Chem., 86~39-54. 

6. Lewis, R. G. and R. E. Lee, Jr, 1976. 11 Afr Pollution from Pesticides: 
Sources, Occurence. and Dispersion,;: Air Pollution from_ Pesticides~ 
Agricultural Processes_, CRC Press, Cleveland, Ohio, pp. 5-50. 

7. Verschueren, K. 1977, Handbook of Envi ron~n.ill. Data .Q.!}_ Organic ~
i cal s, Van Nostrand Rei~ho1d Co.9 New York. 

8. Crafts, A. S. and W. Robbins. 1962. Weed Control, 3rd edition, McGraw-Hill• 
New York. 

9. Maxwel 1, J. B. and L. S, Bonnel 1. 1957. 11 Derivation and Precision of a 
New Vapor Pressure Correlation for Petroleum Hydrocarbons ; 11 Ind.ust. Engr. 
Chem., 49:1187-1196. 

10. Pesticide Registrati?,.;~ Master~- f..U.!. 1976. California Department of 
Food and AgriEulture. · · · 

11. Riehl, L.A. 1969. Adva~ Re1~vant to Narrow-~;~9~ Sprat Oils for 
Citrus Pest Control, Proceedings oTTheTirst Int • Citrus Symp. ,Vol. 2, 
University of Californi2:,. Riverside~ pp. 897-907 

12. Fiero, G. W. 1960, 1'Use of Petroleum as Pesticides/' Petroleum Products 
Handbook, McGraw-Hill~ New York • 

............ 

289 



SAMPLE EMISSION CALCULATIONS 

Calculation methods with final results and tables of intermediate. values 

are shown for one insecticide and one herbicide for estimated hydrocarbon 

emissions from Fresno County applications in 1976. 

The methods follow procedures described in Section 7.2.1. 

Example 1: Acephate, An Insecticide 

Acephate: Molecular Weight = 183.2 

Vapor Pressure = 1. 7 X 10-6 mm Hg at 24°c 

Water: Molecular Weight = 18.0 

Vapor Pressure = 23.33 mm Hg at 24°c 

Values obtained in the calculations are entered in Table G-2. 

1. Calculation of Maximum Emission Rate (Ep). 

Ep is calculated from Equation 7-1. 

(Eq. 7-1) 

EA for an insecticide equals 0.73 x the water evaporation rate. 

Water evaporation was 14.71 inches in July, 1976. One inch of 

water over one acre equals 226,600 pounds; therefore~ 

EA= 0.73 X 14.71 x 226,600 

Average relative humidity (R.H.) in July was 44 percent. Substi

tuting these values in Equation 7-1 above, 

6E = 0_}3(14.71)(226,600) X 1.7 X 10- (183.1)½ 
p · 1 - .44 23.38(18)½ 
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TABLE G-2 

Calculation of Emissions from Acephate Application. The Top Number ·;s Lbs.i 
· The Lower Number in() is Acreage. 

- Annual 
Entrees JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Total 

~ 

A 69 129 5498 1124 6820 
Acr(~s (813) (158)(7549)(908) (8703) 

/\ I 6:3 12.0 511.5 1077 

All 

A

60 115 4911 1.033 

11 /acres .682 .728 .650 1. 14 
N 
w 
>-' E 1.01 .959 .838 .569 .478 .222 p 

Emission/acre .682 .728 .. 650 .569 

Carryover from 
October .571 •091 

Carryover Emission 
x acres 423 83 

Emission/acre x 
acres 60 115 ti907 517 

Emission during 
Application 6 9 383 47 

Total Monthly 
Emission 66 124 5291 564 423 83 6551 

Percent of Applied= 96 __,,_... 
~~___.....·---



E = "4,345,176 X .23195 X 10-6 
p 

E = 1.01 lbs/acre/month in July
p 

Ep values for other months were ca1culated in the same way with 

appropriate relative humidity and water evaporation values. 

2. Calculation of Evaporation During Application. 

The vapor pressure (V.P.) of acephate at 20°c was calculated from 

the following presumed relationship: 

V.P. water 20° V.P. aceohate 20°::r-------V.P. water 2~-0 V.P. acephate 240 

From this proportionality~ 

o 17.535 6 -6V.P. of acephate ( 20) = x 1.7 x 10- = 1.33 x 10 rrm Hg23 _38 

The log of acephate V.P. = log (1.33 x 1 □-6 ) =-5.876. The July 

temperature in Fresno County was 26.3°c. The acephate applied in 

July was 69 pounds (A in Table G-2). Placing these values in 

Equation 6-28 where A" equals the amount of pesticide deposited on 

soil or other surfaces, we have: 

2 

A

A1 = 69 6984.625)(-5.876 + 7)(.0024)(26.3) (.01~ 

1 = 69 5,95 = 63.05 

Evaporation during application= A - A' and for the July application 

of acephate: 

A - A' = 69 - 63.05 = 5.95 lbs. 
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3. Calculation of Estimate of Pesticide Removed 
Biodegradation During Month of Application. 

Since the vapor p:"~ssure of acephate is iess 

is not kno~~ t: b~ h~;~ly persistent nor in 

category, 2.dsc:"p:·:ot; 21-:d biodegradation are 

by Sorption and· 

than 1.0 mm Hg and it 

a rapidly biodegradable 

each calculated as 2 
I 

percent of th~ a8c~~~ cf acephate deposited (A). 

Where A" is the amount of pesticide available for emission from the 

surface deposit: 

and using the value above for A1 ~ 

.A."= 63 - (.02)63 (.02)63 

A"= 60.48 

4. Calculat,on of Emissions During the Month of Pesticide Application 

Values for A1
• P, -- A'~ A'' i A''/a.cre~ and E were calculated for each 

p 

month of acephate application and entered in Table G-2. Because 

the maximum evaporation rate; EP, is greater than A''/acre for July, 

August 1 and September, A''/acre x acres is the emission from deposited 

pesticide for thcs2 r:1onths and the1~e is no carryover to the fol-

lowing months, Since Pt/acre for October was larger than Ep' the 

emission for 0c-tct2.,, ·v12s Ep x acres of application in that month and 

there was a carryover of uneva.porated pesticide into November. 

5. · Calculation of Carryover of Pesticide Not Evaporated During the 
Month of Application. 

The pesticide ca!c"-ryova'!' per acre is (An/acre - E ) for the first 
p 

month of carryover, or for acephate carryover from October, 
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(1.14 - .569) = .571 lbs/acre. This is again largef than the Ep for 

November of .478 lbs/acre, so there is a further carryover. Carryover 

after the first time is equal to (the previous carryover - Ep) 0.98. 

Multiplying by 0.98 gives a value of 2 pertent smaller to account 

for the biodegradation loss of 2 percent per month. The carryover 

of .091 lbs/acre to December was smaller than Ep~ and therefore 

represents the emission rate for the month. The total pounds of 

emission from carryover equals the pounds of emission per acre in 

any month times the acres under the month it was applied, in this 

case the 908 acres in October. 

6. Caltulation of Total Monthly Emissions. 

Total monthly emission ~s the sum of carryover emissions times 

acres. emissions/acre x acre (for the month of application) and the 

emission during application listed in Table G-2. 

Example 2: CIPC, An Herbicide 

CIPC: Molecular Weight = 213. 7 

Vapor Pressure = 3 X 10-? mm Hg at 250 C 

Water~ Molecu1ar Weight = 18.0 

Vapor Pressure = 23.756 mm Hg at 2s0 c 

Values obtained in the calculation are entered in Table G-3. 

1. Calculation of Ep {Maximum Evaporation Rate). 

E for herbicide is 0.40 x water evaporation rate. Water evaporation
p 

was 10.81 inches in May, 1976, and relative humidity was 44 percent. 

By substitution of these values in Equation 7-1, we obtain: 
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1 
= l.40),l~O . .§.U.l226,600) 3 x 10- ~21~)L)½Ep ( l - .441 X 23'. 7 5 {l 2 

Ep = 1,749,E75.7 x .4344 x 1 □- 7 

2. Calculatior: o:" '" ~.::,~ ·c:~iun During Application. 

The vapor pr-e::s·.·_·c: · :'<) of CIPC at 20°c was calculated from the 

following presu~et :e~ationship: 

V.P. of CIPC 

.. 7)The log of CIPC V.P. = log (2.2 x 10 = .3424 - 7 = -6.658. The 
,.,

Fresno May temp~rature was 20.9WC. The CIPC applied in May was 872 

pounds (under A 1r Table G-3). Placing these values in Equation 

6-28 where A' eq'...io. l ~: t:1e amount of pesticide deposited, we h_ave: 

A'= 872 872~Li.525)(-6.658 + 7)(o002Ll,}{20.9) 2(.0l)l 
L ~ 

A' = 872 14.48: 857.52 

Evaporation during application= A - A' and for the May application 

of CIPC: 

A - F = 872 - 857.5 = 14.5 1bs 

3. Calculation of Estimat2 of Pesticide Removed by Sorption and 
Biodegradation During Month cf Application. 

Since the vapc:~ Ji'2SsL;re of CIPC is less than LO mm Hg and it is 

not highly pers~s~Ent n~r rapidly biodegr2dable 1 2 percent is sub

tracted for ads:~~tic~ and 2 percent is subtracted for biodegradation 
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TABLE G-3 

Calculation of Emissions from CIPC Application (Values in Pounds) 

~--·=-

Entrees JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Total 

A 872 58 660 1590 
Acres 166 30 219 
A' 857.5 57.7 658 
All 

A

823 55.4 632 
11 /acre 4.96 1.85 2.89 

Ep . 0278 . 0471 .0465 .0543 .0762 .0835 .1036 .0945 •0826 .0561 .0461 .0220 
Emission/acre .0762 .0461 .0220 
Carryover = 2% from: 

May 3.813 3,709 3. 587 3.468 4.892 4. 710 4.512 4.326 4.157 4.107 3,905 
F',) 

Nov. 1.746 1.683 1,604 1. 529 1.442 1.339 1,230 1.104 ,9867 .8860 1,804<D 
0) 

Dec. 2.868 2.783 2,682 2.582 2.478 2.401 2.271 2.124 1.989 1.869 1.776 

Sum of Carryover 
Emissions 11. 4 19,5 19.3 22.5 19,0 34.7 43.0 39.2 34.3 23.3 17.7 4.3 
Emission/acre x 
acres 12,6 1.4 4.B 
Emission during
Application 14.5 0,3 2.0 
Total Monthly 
Emissions 11 19 19 22 47 35 43 39 34 23 19 11 322 

Percent of Applied= 20 



-
from the pounds of CIPC deposited (A'). Where A" is the amount of 

pesticide remaini:!9 available for emission from the surface deposit: 

Substituting thE vai~E of A1 above, 

4. Calculation of Emissions During the Month of Pesticide Application. 

Values for ,B, 1 
,. ;c\ - A1 

, .A."~ A11 /acre, and E were calculated for each p 

A

month of CIPC ap~lic~t1on and entered in Table G-3. Because the 

11 /acre.in May 1s greater than the maximum evaporation rate (Ep) 

for that month. there is a carryover of CIPC to the next month. The 

emission from a □ c1icat~on during May was calculated as emission/acre 

x the acres in th~t application or (.0762)(166) = 12.6 lbs. Calcu-

1ati ons were made in the same way for the other tv<10 months in 

which CIPC was applied and there was also a carryover of unevapo

rat~d pesticide from those applications. 

5. Calculation of Can'_yover of Pesticide Mot Evaporated During the 
Month of Application. 

The pestic1de car:."ycv:=:l" per acre is (A"/acre - E ) for the first 
p 

month of carryQ'•;,2;~, or for CIPC carryover from fv1ay~ (4.96 - .0762) :::i 

4.884 lbs/acre. This again is larger than the Ep for June of .0835 

lbs/acre 9 so th2r2 is furthet carr_yovero Carryover after the first 

time is equa1 Lo :-::::1e previous cartyover ~. Ep) 0,98, Multiplying 

by 0,98 gives a val~2 2 perca~t small2r to account for the biodegra

dati on 1 oss of :~ p2:"c2nt per moi~th. The carryover to July and 

subsequent months was in each case larger than EP for each month. 
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The carryover was continued for each month until December, 1976, 

and then carryover from December.was brought to January, 1976, and 

calculations continued for a total of 12 months. The carryover 

from December back to January was done on the assumption that the 

application in 1975 would have been similar to the 1976 application 

and emissions would continue throughout the year. Carryover from 

November and December '>'las treated in the same way as carryover 

from May. Carryover was carried to 12 months for each month of 

application. The emission for each month that there was carryover 

is equal to EP for that month times the acres treated in the month 

of application. For example, from the carryover to January of 

3,796 lbs. from the May application, the emission equals .0278 x 

166 = 4. 6 lbs. 

6. Calculation of Total Monthly Emissions. 

The total emissions for each month was equal to the sum of carryover 

emissions, emissions per acre x acres, and emission during applica~ 

tion. 
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APPENDIX H 

1976 MONTHLY DISTRIBUTION OF PESTICIDE EMISSIONS 

!~ FRESNO COUNTY 
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i".~BLE -- ' .. ,976. ·:~ONTnLY D! STR :SUT ION OF c'!TSSIONS ~ssoc:x,::o )ITTH SYNTc'.ET~C OR~AN'IC ?ESTICIDE PRODUCTS c"OR 
!.CREAGE .~POL :CATTON IN _c,ESi-10 COliN7Y (L5S.); (,C . .'<EACTIVTiY CLASS); THE UPPE~ 11UMBER IN ~NNUAL 
iGTAL IS LSS.; 7HE ~OWE~ .'W~BE?< rn "•.) :s •rnCcclT ,jF . 0 0UNOS c\PPL;ED. 

C:cEMICALS o_c ~AN .=::s '1AR APR '1AY JUN .JUL ~UG SEP OCT :1av DEC 
ANNUAL 
Ti1TAI 

INSECiTCIDES 

Chloraane 3 733 7208 62765 ::6 2507 

Ch 1aroenzi 1ate 2(?) 113 113 528 

Jield,;n 3 13 200 '.83 34 36 dQ 50 10 2 37 22 10 

0Endosulfan - - 208 359 23.16 '.4107 23310 0685 2915 2171 1 

:<e i :~ane-rt 3 5 330 5617 Hl98 19442 244 3- 6 25363 2307 60 

'·lethcxyc~, ar 3 2288 35-1! 3fl67 181 152 528 216 51 30 

"'."2traai fen 3 j 0 ) 

-~xap.~ene 3 1692 2?.7 ,224 452;9 c6C61 66 iJ6 ,5797 1386 32 371 

,!,c,e~Mate 3 66 124 5291 56J. 423 33 

,,,
.;zcari n-r\ 3 04 2739 1.962~ 14655 2-·" 
Sidrin-~ 3 l 71 '.23 3376 1510 21.70 1227 19 

,,Ca 1oopneno th i en 3 2 2 :a _, 240 '188 ,31,; 393 99 4 3 2 

2erneton- l 3 11 12 :6 59 360 7:1 298 

-:1aiifor 2 '.62 ,C527 10385 5.19 3 

J,azi~on 3 3Gl0 3990 52i3 '.0870 1'1125 l:02 :7-39 821.9 3795 ~: 711 2615 

J~·methaate 3 ?2 343 27041 'i2241 -+5143 1'1163 2792 saz '.cO 57 

Jicxathian 3 1483 l7'J 

:Ji sys -c.:r,-R 1725 224" 15237 1178 ~G :93 

Sursoan-R 3 1050 5942 1532 507 

:)yiox•K 3 1-1-03 l298 3888 lG0S 

'::th1cn .l '. 5:9 4982 7373 3530 E47 39 

GLJ:~ion 3 28 7036 752 2302 :on 67 

.. ,,m1:tan-R 3 ;"I- .. 149 513 7 2616 ll :7 ,251 3130 ;014 

11.11aiathiot1 3 35 31: 185 63J.2 3235 2377 196 l 24150 

":etas:1s ~ex !~3 2594 50 291" 25 164 361 2884 2768 

l~et~y 1 0 ara- 3 37 1 1811 8720 1325 2001 3461 11692 :!133 327 24 190 
th 7on 

.~cni cor-;\ J 13 5110 25029 192 2Q9 

1'la le~ 3 226 265 1334 24829 3-1511 5130 138 ,a 

Panthion 3 5J.4Q '.0639 31·!5 33!6 7147 'i 151 5373 7035 ?664 2292 -!.21 1376 

Phora te 3 2307 1655 10172 32113 9721 /.;,1,. '.399 •-330 l3U l6i 78 ,33 

73929 
(97) 

754 
(96) 

637 
(84) 

54604 
(%) 

99079 
(88) 

10864 
(95) 

0 

209645 
(100) 

555 l 
(96) 

43286 
(95) 

'9096 
(97) 

2110 
(95) 

1330 
(97) 

21727 
(92) 

~635': 
(,>~) 

l52476 
(96) 

1653 
(96) 

19667 
(96) 

'.l131 
(97) 

7597 
•'.96 j 

18280 
(98) 

11756 
(96) 

l5i55 
(94) 

44596 
(96) 

9281 
(95) 

33772 
(96) 

30553 
(97) 

56498 
(97) 

72584 
(96) 

65916 
(96) 
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·- TABL: ~-1. C0NT!11UED 

CHEMICALS RC JAN Fa3 -~~; ~ ~p~ •;AY JUN JUL ,;uG SEP OCT NOi/ DEC 
ANNUAL 
-nT!I 

INSECT! CI OES 
(Continued) 
Phosdri n-R 3 254 

Supraci de-R 3 190 

TEPP 3 

A1d1carb 3 

~arbaryl 3 

Car~ofur!n 3 

'1ethyomyl 3 

:-iorl!s tan-R 2(?) 

Funda 1-R 3 

Omite 3 

§U8TOTAL: 14670 

HE~SICIDES 
4(2,<t-06) But- 3 
~xyethanol 
Ester 

2,4-i) 3 

2,4-0 Amirie 3 111 
Salt 

2,4-0 3utyl 3 
Ester 

4(2,4-0B) Qi- 3 29 
met!iylamine 
Salt 

4(2,4-0B) rso- 3 414 
oct_yl 
."IC?A Qi methyl- 3 
amine Salt 

A1achlor 3 

Oiohenamid 3 125 

Kerb-R 3 

2(c-Naph thoxy) 2(?)7084 
N,.1-01etny1 
?ropi onami de 
Propani l 3 

Raml"Od-~ 3 

Balan-~ 1 ,375 

Cobex-R 2( '?) 

TrH1un11n -i 3431 

Sirnaz1ne 1 ,6 

"I-;' 3 

33 

lJ! 

104 

25.190 

-1267 

20879 

353 

2506 

192 

2797 

538 

2089 

23 

~-F; 

,: .. 

2l~5 

:25J 

~•J:2 

'72~ 

,:06~7 

-

\437 

1127'? 

2.57 

131 

676 

3550 

~76 

2{!.,S 

J?O 

!~O 

?56: 

'23 

]J 1C. 

~ ~-0 

::f5 

,..,..,., 
)'- -

'. l J3 

,290 

27 

35 

·?4601 

74 

203 

!2 

Ls 

21 

5?19 

32 

2161 

~673 

,193 

ld29 

3893 

627 

!572 

519 

1198 

~249 

!32749 

1359 

292 

3678 

3988 

!5 

: 54 

3636 

3058 

:6714 

5223 

':150 

;178 

38307 

282097 

321 

26647 

1563 

:5.14 

oil 

2489 

:220 

19470 

1903 

15256 

2:7"2 

132S2 

194469 

556936 

397 

S967 

512 

52 

15 25 

l2469 

S55J 

!4 

21J236 

22 

25590 

40321 

36504 

413502 

237 

363 

655 

75.\ 

40 

:o 

3496 

770 

5332 

1190', 

1051 

385 

37:17 

607 

"18 

5-,I• 

13 

.19 

.;367 

500 

96 

5578 

1?35 

.17392 

1392 

154 

444 

215 

181 

731 

'.4,36 

2825 

33 

2Sl 5 

~02 

241 

4667 

?810 

142 

lQ9 

702 

!:4 

176 

1178 

254 

!627 

4085 

27 

4S6 

192 

38 

20 

3895 

:84 

110.1 

1 - ' .. /' 

S4 

460 

364 

34~ 

3557 

13 

25i63 
(96) 

25336 
(36i 

28571 
(97) 

22741 
(97) 

53390 
(96i 

i895 
(96) 

93392 
(96) 

546 
(96) 

56800 
(97) 

329488 
'.96) 

1783906 

149 
(69 j 

8583 
(71) 

64303 
(68) 

2167 
(69) 

210 
i59) 

2218 
(68) 
61:6 
(63; 

:359 
(36) 

2867 
!]4) 

2474 
(?6) 

11497 
(96) 

36292 
(97) 

1663 
(97) 
i75Q 
(96) 

161 
(96) 

37673 
(96) 

J4Q 
(2) 
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TABLic rl-1. COrlTillUEJ 

CHE'-HC.~LS ,c- JAN FEB ·•iA!< AP'l 'l~Y ,._!UN JUL AUlj SEP QC:' NOV DEC 
ANNUAL 
~nn1 

r.rnBICIOES 
(Continued' 
wi ·Jron '181 

L-i nuron 

3romaci1 

"yrazone 2155 

Z,2-Dic,'lloro- 2 
;,rooionic .!.c~· d 

:·al.aocn, Soc- 2 aAg 
ium Salt 

~ac~ha 1-~ 2 9876 

~l'") 2(?)6073 

Avadex 3W-~ 3 193 

Sarban 2:. 9 

C:JEC 21",.,,, 

CI?C 2(?) :1 

::oun-i<. 2(?) 

,?C ?9 

Jr,jram-~ 

Ro-,-.ie~t-?, 

7~11am-~ 

11-Sec-3uty1-
~-7=~t-3uty1-
2,6-.8 

Cryz:i I·in 

:'rcfl ura 1in 2:7} '.:2 

,ck-2:-~ 2:: I 

::naot~a 1 48 

Sr~moxynii i3 
0c:ana2.te 

SUSTQT;\L: 32347 

"'JNG!C:~ES 

Sct,..an-.K 63 

Ch 1or~tha lani 1 2~? ) 

PCIS 2(?) 

Carooxin 

79 7 

3'1-4 

:18 

2295 

,218 

:9 

3~3 

2:0 

2 

:22 

47 2 

J.CrJ93 

98 

785 

77 

~o 

:01 

239 

lO 75 

2730 

313 

19 

saa 

313 

2 

,32 

384 

277 

733 

68753 

,7 

238 

915 

35 

299 

217 

c137g 

5692 

>~4.!. 

22 

i:10 

396 

39 

; :ll 

621 

21 ~67 

113 

63 

1226 

c286 

1-ll 

239 

2766 

.\440 

25ZJ 

352 

47 

2545 

:1.::9 

:779 

3412 

?016 

3'"0 I 

19 3 

C:,JQ,Jl 

lj9 

i30 

:11~ 

:477 

26 

::3 

:32 

35 

:90 

503 

~61 

:17 

73 

,OS 

3403'] 

:635 

~~ I '.:2 

li52 

373 

43 

:-03 

323 

27 

18544 

2021 

38322 

:72 

1596 1354 

,602

(4;;;~- ;~::6-t 
:_:.--- ·-- -- .. _\ 

' ( •'- '/
• b. 

__,,.,_,,. 

39 34 

:063 

292 34 

! 317 4627 

5 

:1i:5 7~196 

4435 2924 

-lJ.:01 1329 

38 

i.;- ~.,, 

344 

322 

7009 

398 

23 

Jg-

3 

752 

;660 

,249:;3 

-167 

313 

781 

1161 

640 

31 

183 

2065 

.t96 

19 

374 

2 

139 

15441 

133 

397 

53 

2756 

5271 

240 

11 

16' 

497 

16'136 

1257' 
(27) 

218 
(96) 

1646 
(9.6) 

3517 
(%) 

513 
(96) 

3513 
(96) 

35043 
(96) 

138644 
(97) 

193 
(94) 

1995 
(96) 

852 
(97) 

322 
(20.' 
64SQ 
(96) 

3441 
(89) 

2768 
(97) 
3529 
(96) 

9016 
(97) 

210 
(96) 

36 
(2) 

370 
(96) 

1546 
(96) 

:5331 
(96) 

2470 
(41) 

435581 

13145 
(95) 

!10397 
(97) 

25i8 
(96) 

260 
(97) 
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TABLE H• l. CONTINUED 

CHEM!CALS 

FUNGCC!OES 
(Continuedl 

ca~un 

Terruole-R 

Carbo1i~ Acid 

SUBTOTAL: 

,c 

3 

3 

2(?) 

.JAN 

53 

i=':Z5 

1664? 

25 

16773 

''i,el ⇒, 

~· ~-; 

2::::,::: 

,,?q 

sa i 

- ---

::::.:~-

''.AY 

223 

141 

382 

2749 

JUN 

7694 

i,O 

J 7171 

JUL 

5005 

~579 

~8099 

.~.UG 

23200 

233 

-,so1 

SEP 

23936 

33139 

OCT 

4636 

5471 

NOV 

133 

JEC 
;\NNUAL 
T:JTAL 

39921 
(?7' 
489 

(96) 

298( 
(98; 

21977( 

,~E~1ATOC r □ ES 

Ch 1 oropi ~r1 n 

JBC? 

·J•u ''1 xture 

7~1one-R 

: 1:32 

2(?) 

3 533 

3 

:0' 

l595 i 

l ~7': 

6139 

.;35 

o36a 

93 

-1297 

33220 

3101 

3 

::JG 

23321 

532 

90062 

3872 

12940 

6760 

963 

77162 

22129 

:3 736 

68430 

6607S 
: 100) 

,~132: 
~•JQ} 

[1013, 
1100; 

9i31S 
. :oo. 

£thylene Ji -
~romi de 

~etnyl Bromide 

1 3693 

1 9222 5265 2'52.61 4182 64741 37~ l8522 :3205 9140 

359 
: :ao: 

:8161: 
(100; 

SUBTOT.~L: 14580 16252 ~ 351..:- 32329 3572 101062 1i1 71343 90694 38777 [09394 ~02156 50016i 

~i)JUVt.NTS 
2-C~ 1 o ro-4- 2(?) 
?heny1orieno1 

Sodium :(ylene- 2(') 
s~ 1fonate 

ir1 ethano• 2(?) 
lamine 

21 

37 

) l J7 

47 

JO 

7,J 

37 

:2s 

2~4 

259 

250 

-:,.:.. 

54 

27 

31 

,06 

l640 

2507 

HJ 

217 

14, 
"/j-t" 
'- I 

225, 
''37 

333, 
(94 

SUBTOTAL: 53 1 8~ !Si 618 363 214 ~H, 360 503 

JEFOU.~.~TS 

~EF 

Fol ex-~ 

SUBTOnL: 

3 

3 270 

270 

1:7868 

35326 

203194 

155438 

97357 

252845 

1542 

1440 

2982 

27 4891 
(96; 

13439" 
(96) 

~5929 1 

nllib.: 61188 98508 :?5300 ,5: t 27 184155 154547 5,55;.:,_ 615032 138604 373590 :3812~ i.27J9i 350474, 
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TABLE H-2. :916 '101/ii-lLY J STR!3UTTON OF S"'l~SiGilS ASSOC:~TEJ 'HTH SY'lTHETIC QqGANIC ?ESTIC !DE PRODUCTS FOR 
,'lONP.Cil.EA.GE ,.;pp iC~T~ON : ~~ F,ES1l:J C1U:ffY ·: ~3S ~:, i :~c <HCT!V!T'I ::LASS); THE 'JP PER ~U~BE'( ;~ 

~IWUAL TJTAL t..as.; T~E LOWE'< 'lu:1SER ,.'! '.) IS ?ERWff ,JF CQUNOS APPL:EJ. 

C~EMt c.;Ls ~c JAN Fc8 '1AR ,;pq '1AY JUN JUL ;uG ,~o
,C. OC7 NOV DEC 

ANNUAL 
TIJTAL 

:,'·ISECi!C!'JES 

Ch1ordane 3 +430 3132 3869 3533 2934 2395 3184 2739 1133 2065 2670 3011 35300 
(96) 

cndosulfan 152 163 
(96) 

,'eptacnlor 207 207 ,89 124 l39 118 ?6 1080 
(96) 

:;iazinon 268 767 222 273 2~5 398 507 220 ~21 153 149 205 403< 
(96) 

Ours ban-;\ 59 :1 !53 12: 34 l25 87 335 154 298 236 115 185 
(96) 

F1=nthian ZS 73 35 34 17° 
(C"',o I 

·~c1at~ion 244 "?O,__ 7-;7 1913 538 334 ~44 579 J.JS 15105 904 378 2672' 
(96) 

'·'e,:hy1 ?ara- 22 76 120 273 491 
':h1or. (96) 

:raled 2S 2so· 201 260 73S 
(961 

~3.;"at:-:ion 1:2 270 562 ~293 1663 :346 535j 
(96) 

•0 hon,te 3 7'?5 1572 236, 
(96: 

3aygon-~ 32 278 595 1013 :45 272 278: 
(96' 

Car~ary1 75 lJ 123 215 182 1<!8 41 Fl.O- 38 2 991 
(95, 

":mi7:e 13 ~o 54 28 :4E 

(:!J 
,!r.,i :ies ~ ~''' . - : ~?) : l 23 ,lQ 11 ll J.25 25 28 15 "· ~ha tic (96l
Ca:--bon Tetr=- '2(?/ 182 364 54 

(96cnioride 

Ca 1"''.JOn Oisu:• :33 31 :3 43 22 
"ice (961

+25 352 127:: ·::iyl ene 
(96Oichlcrice 

5~-,7 5023SU87QTAL: 52:9 5313 I'• 9216 3096 6570 6800 8032 321]4 19810 +788 35841 

,;nsrc::JES ! 
1 -MCPA, !sooc't:/1 35 .o 16 121(95cs ter 

2 ,:.!.-0 ~mir:e 3 1422 345 . 1771 
. Sa 1t (96 

4(2,~-DB) But• 3 71 28 9 
oxye,hano1 (96 
Ester 

' Qi~ron 3 6 193 34 46 94 1808 1213 344 
(96 

!·~cnuron J 1125 112 
(96 

.;m~ tro 1 2 ( ~) !:5 5 13 103 13 9 24 351 .+03 38 109 
(%' 

.~trazi:ie 7~8 ~95 217 :6 46<1 340 228 
(961 

3rcmac;1 :12 7l !5 28, 346 \908 282 
(')6 

Pro:;ietore-~ 17 7:2 :34 53 10 6 32 91 
(96' 
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TABLE H-2. CONTINUED 

CHE~ICALS RC JAN ;:rn '•'~< ,.:,pk! ''AY JUt4 .]U~ ..\UG SE? OCT NOV JEC 
ANNUAL 
70TAL 

HERBICIDES 
(Continued) 
Simazi ne 1 637 

Oalacon, 1 
Sodium 
Salt 
Fenac 1 

2,3,6-TBA, 2(?) 
Dimethyl amine 
Salt 
Oichlobenil 2(?) 

Di ohenami d 2(?) 113 

11 8 romoxyn il 2(?) 
\Oc:anoate 
1-( 5-Tert- 2(?) 389 
Butvl-1,3,.4-
Thi adhz 

SUBTOTAL: 2097 

I"-""""'Benomyl 3 

Sotran-R l 

ln0·.-1c~ de-A-~ 1 777 

PCNB 2(?) 

lcaotan 3 

Thiabenda• 3 15 
zole-il 
Sec-Butyl. 2(?)2110 
amine 

SUBTOUL: 2902 

NE'.~ATOCIDES 

Methyl 3romide 1 7229 

~: 17487 

597 

1199 

3227 

: l 

11 

10i'l4 

19270 

..;.; 

.:3 

'.40 

,,,, 

j 

735 

65 

1017 

291 

2J l 

125 

1266 

3056 

,1.909 

15431 

i.50 

.:.3 

~ {i. I] 

26 

2~ 

-l 

1810 

l 75 

:020 

1 

11% 

4&57 

16679 

24 

22 

39 

189 

341 

140 

122 

550 

' ' 

949 

1762 

4585 

11784 

39 

57 

SiO 

73 5 

125 

'.562 

34 

1822 

3513 

12645 

12 

552 

210 

893 

l l 

621 

632 

J.ZE6 

12591 

547 

36 

.16 

771 

1530 

96 

':2! 

717 

2709 

12988 

157 

411 

3 

i07 

55 

1171 

j<) 

~32 

~209 

151 

317 

1819 

56()1\ 

11798 

3i8 

11 

36 

74 

36 

22 

20 

l46 

4766 

53 

3S9 

345 

1287 

997~ 

35833 

1131 

342 

74 

~o 

22 

1736 

3215 

!30 

!041 

2428 

3599 

12713 

29315 

459 

79 

11 

327 

4127 

100i7 

4324 
(96) 

121 
(98) 

971 
(96) 

559 
(96) 

282 
:95) 

!027 
'.96) 

1924 
(96) 
3556 
(36) 

25447 

358 
(96) 
304 

(96) 
3907 
·196) 

291 
(96) 

352 
(96) 

176 
(96) 

7915 
(96) 

18803 

7d801 
(96) 

205898 

1 

I 
I 
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TABLE H-3. 1975 ~GrfT~L Y ~ [ SiR rBUT! Oti OF c::-irss roNs ~SSOC[ATEw W[TH :llERT ORGAN re [:'lGREDl E:'ITS (:'ORMUUTION CODE 04) 
,,JR AC::lEA.GE APPL!C.~TION r.~, "'<ESNO COUNTY (L3S.;; (.,c ~EACTrtlTY CLASS); THE UPPER .'WMBER IN ANNUALa 

70T:\L ,s L3S.; 7:-iE l.CWEil. '1U.''8ER I.'~ (; rs ~E~CE/IT '.jF 0 0UNDS .~PPLIED. 

CHEtHCALS ,c JAN ."EB '-IAR ~PR :--iAY JUN JUL -~UG SEP OCT NOV OEC 
ANNUAL 
iOTAL 

Aromat1c Pe- 2 329 ]65 2786 1396 2363 43 70 7363 5714 4919 5705 979 659 36947 
troleum Dis-
t111ate 1365 2075 157S6 7908 13389 ?47 63 -11723 32378 - 27875 32325 5548 3732 209369 

(96) 
"'etnyi ll~6 :242 · ?443 4731 7396 l4780 24373 19325 16640 19318 3320 2235 125025 
OTea.t:e (96) 
<ercsane 2 "34 -.33 3672 1840 3113 5756 %96 7526 6480 7516 1290 868 48674 

651 724 3508 2759 ~669 3635 14543 11290 9719 11275 1936 1302 73011 
(96) 

Xyle~e 192 214 1623 812 ii··.o:i 2518 4222 3293 2836 3304 570 384 2133 
(100) 

Cyc 1 ohexanone 2 137 ,52 ,:33 579 37] 1796 3012 2349 2023 2357 lQ7 274 15217 
(100) 

7echnic~l ? (-; \ 
- ' • I 31 :0 585 342 S76 '..J62 ~ 7-31 1389 1196 l394 241 162 3999 

:nerts (100)
! 
3utyro~actone 1•.o ~c 307 154 260 ~77 301 52'1 537 625 108 73 4043 

(100) 
'.sooro □ ano i 12 13 99 50 ,33 !5<1- 258 201 173 202 35 23 1303 

(100) 
outyl --~er~ap- 3 59 30 50 ?2 :54 :20 1J3 :20 21 1'-~ 778 
tan (100) 
0:::)fch7cro- 3 58 29 49 91 152 118 102 l. o·- 20 14 767 
hycri~ (100) 
Oibut,,i 3 22 ~2 lS 35 59 47 ~o ~6 a 6 300 
C'.lis:.;lfide (100) 
Ls::furon 2 !7 l~ 26 .... 3,S 30 35 6 4 ??I!. 

(100) 
3enz:ene s lC 18 29 25 20 ?'-~ 4 149 

(100) 
',1ei::hy1 Lsc- i .; s -l -l ' ~ 28 
bu:·1 I ,<etGne (IOO) 

70-:".~L: ~873 5421 ll24l 28550 34931 545/6 108716 34439 72597 34367 14494 9754 546167 

_J.1-;-~BL.~ ~9i6 '!GNTHLY JL~taUftGN a ~:-,: s:i .u,-1S ~:).'.J•..iC :.u. 7:::J ,; I:·"' :.,'iE?, 1 JRG,-,}I LC r.'IG~Ec, cC::'11 o : c•JRM1JL..i.,:ON CJOE ·,J:l 1 
a"OR ,'IONAC;,.EAGE ~POL :CA7 ION :~ =-~C:SNO c:::u1•IT'f (LOS. J; r,c '<S.~CT'.'/!TY CL.ASS); ,:-iE UPPrn 'IUMSE~ :N 

r· ('amuAL "7"C-:""_.;l ·" L3S.; Tr1E LGWE~ .'/UMBER I.'I ,I :s ~ERCE~lT :JF ?OUN □ $ ~P 0 L!EQ' 

C:-iE's!CALS RC '.AM =EB "!,AR ;po_ ",a_y JUN JLlL eUG SC:P XT .'lOV DEC 
ANNUAL 
TnT~r 

.~l"'OITT2.:: ~ ': Pe- '16 29 173 90 l43 252 135 341 291 323 55 a.3 2240 
:::-"'~ i,eiJm :Ji s -
ti1~3.te 263 ,55 978 :08 313 ll:35 2163 '.929 1651 1827 368 245 12c96 

(96) 
•~et:hyl J1ea~~ 3 '.53 100 536 305 486 891 1476 1156 ?88 1095 221 :~o 7607 

(96) 
Kerosene 2 59 39 22S 113 189 346 S73 449 384 425 36 59 2955 

39 59 3:,.1 l78 284 519 359 57~ 575 638 128 39 4433 
(96) 

Xylene 30 13 100 57 84 153 253 L97 l69 ;_33 38 22 4433 
(lOO) 

C;clohexa~one 2 2Q 11 72 37 59· 109 :s2 142 !22 135 27 18 934 
(100) 

-eC,iil i ca 1 2(?) :2 ~3 22 33 65 '.08 35 72 80 17 10 554 
!ne ~!s (lC0) 
3utyro1act.::::ne s ,9 !0 16 29 48 38 J2. 36 248 

(100) 
[sccr~oancl a ? 15 12 :o 12 2 2 79 

(!00) 

(Ccntinued) 
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{ TABLE H-4. CONTHIUEO' \ ·-
CHEMICALS ll.C JAN ;,,:s ....... ,~; ,i,?R ''AY . Jt.:N ~IJL .!.UG SE? OCT ,IOV )EC 

A,':NUAL 
-~UL 

3utyl ~ercap-
tan 

. Hexane 

2 5 9 

9 

7 

, 
I 

6 

6 

7 

7 

l 

l 

47
'. mo) 

47 
,100) 

Epicnloro-
hydrin 

Di butyl
Disulfide 
lsofuron 3 

9 

2 

9 

4 

7 

2 

5 

2 2 

l 51 
(100) 

:a
(:co) 

14 
(100) 

Benzene 

':Jetliyl !so-
'butyl Ketone 

:OTAL: 

3 

592 .!35 2561 ~335 

0 

2124 

0 

;892 

2 

) 

'3448 

J 

:050 

) 

J317 

~ 

JiS6 

J 

;53 ~36 

3
::oo) 

Jj 
I 

33240 f 

I 

u -

=OR AC~EAGE A?PL!CAT!Cn ~ :i ,~ES.~O COUIHY (Las. i; (RC . ~E.ACT: 'It T'I CLASS) ; ~HE !JPPER NUMBER !:l ~NNUAL 
TOTAL rs LBS.; THE LmiE~ '~UM6t'.R (N () rs ~ERCENT OF •QUNDS AP 0 L'.ED. 

iABLE ', ... J. 1976 :10NTHLY O[S7R!3U7:0,'I :JF EIHSSI-~rlS ..;ss □ c :ATE~ MITH ;:1rnT OPGAn[C ,NGRE:J [ENTS (FORMULATION CJOE J9) 

I 
\ ··-

:~HEMICALS 

Methyl !so-
.butyl Ketone 

qc 
3 

JAN 

532 

F:B 

2419 

qAR 

37~, 7 

:~P~ 

c6:i7 

;:A'/ 

4073 

JUN 

2967 

.JUL 

5074 

AUG 

?457 

SE? 

7120 

DCT 

:sass 
·wv 

2417 

JEC 

2Ml5 

,l,NNU.il.L; 
TOT~L I 

590431
(95) 

~ 3u tyro l ac~one 

I 
;Pr~0yl ene 
jGlycol 

459 

193 

1732 

75J 

2802 

113! 

1224 

319 

3005 

1236 

21g2 

941 

d/1.311 

1932 

3:n,g 

2992 

:~~; 

2270 

l'.'l:J 

3147 

.... ,..,., 
L / :,: 

755 

1335 

Ii 5 

50943 
:100J I 

11751 I(96) 

i Diesel Oil 2 37 144 227 99 246 179 368 571 434 ,557 145 149 J,56 

I 
I 

3 149 578 jQ9 sonLO 982 717 l472 2284 1734 5228 378 594 ;6623 
(%) 

!xylene 63 244 38~ \57 412 300 515 1sa 725 2621 2~4 251 6985 
I ( 100) 

,i1ethyl Cello-
so1Ye 

1 

:rechnical 
· inerts 

60 

44 

234 

156 

36 7 

250 

l59 

llJ 

394 

279 

298 

204 

:38 

H3 

915 

550 

695 

.:93 

2506 

li78 

23 2 

156 

240 

170 

6678 
( lJO) I 
4741 I 

(100) I 
Isoorooano1 25 l39 Zl6 ?5 232 159 346 538 HO l476 l39 '.40 msl 

(lCO)i 
Toluene 12 49 73 343 95 52 125 [95 149 534 49 30 17311 

(100) 
Ethylene 4 " " 2S il 29 o•

cl 43 -Si 50 134 17 17 496 
Glycol (96) 

Di ethylene
Triamine 

J. ~ 
.,,~ 20 9 

,,,. 15 32 lg ,s ,34 12 13 359 
(100) 

Cyclohexanol 3 5 11 ~- 11 16 25 20 69 3 0 134 
(100) 

illfil:.: 1693 55L\J, 10224 1798 ,1055 3062 16513 25679 !9505 7Q222 6544 6i2S 187525 
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nBLE rl-6. ;575 '10NTHLY ~!Si'.(!3UT;IJN ~F c::1rss:0Ns ;ssocIATEJ ',/[TH rNER:" ORGANIC 
!"GR :lONACRE.'\GE ~.?PLICATION HI C;l,ESNO C:::IJNT'f (L3S~J; (O.C . ~EACT!VITY 
TOTAL IS :.3S.: THE LJ:.iER ,'!UMBER :N ll :s ,E0,c~:1, ,'.)F ?IJUNDS ,;pcurn. 

rNGRE::l[ENiS 
CLASS); THE 

( F'JR:-1ULATION 
UPPER NU~BER 

CODE 09) 
,N ANNUAL 

·, 

CHE~!CALS o.c JAil FE3 '1~R ~?R ,'1A'/ ,JUN JUL ~UG SEP OCT NOV OEC 
ANNUAL 
TOT.~L 

Methyl rso-
bucy 1 .\etone 

Sutyrclactone 

Propyiene 
Glycol 

01esel 011 

Xylene 

~ethyl :a11o-
sol ,,e 

:"2chn~- ca 1 
; nerts 

:sopropano 1 

'Tciuene 
i 

f C:thv l ene 
tGlycol 
aie::hyiene 

1Tnarn,ne 

lc1c,oilexanoi
I 
I 
I 
lroTAL:1-

2 

3 

3 

J 

10 7 

32 

3! 

7 

26 

4 

.: 

2 

27J 

la 

l~ 

6 

5 

~5 

:4 

10 

3 

96 

197 

151 

5,. 

12 
,.g 

2a. 

23 

lS 

13 

2 

557 

341 

262 

liO 

21 

36 

10 

. ~ 
"' 

s 

2! 

576 

12-34 

972 

411 

79 

315 

25 

2a 

18 

14 

J::2 

152 

: 17 

49 

9 

38 

19 

:a 

:2 

iO 

4 

~3() 

116 

89 

37 

7 

29 

39 

37 

26 

21 

3 

3 

2 

115 

1253 

%7 

~09 

78 

314 

60 

:a 

12 

Jl 

12 

1 

3240 

145 

111 

66 

36 

15 

~3 

31 

25 

9 

2 

525 

]58 

275 

l :6 

22 

89 

160 

,52 

110 

94 

35 

10 

3 

4 

1433 

163 

126 

53 

!O 

41 

ts 

p 

10 

8 

3 

445 

2S 

22 

10 

2 

15 

14 

10 

,3 

121 

•1147 
(96) 

3188 
(100) 

1365 
(96) 
257 

1042 
(96) 

32. 
(100) I 

Hl 
( l:JO) 

294 
(100) 

243 
(100) 

109 
(100) 

29 
(96) 

22 
(LOO) 

9 
(100) 

11541 

II "i.A8LE :~ ... 7. '.976 ~ONTHLY D!STR!3UT10N ,JF E'':SS,CNS !SSCCATEi'l ',;!TH '!ONS'/NTHET!C ?ROOUCTS (AS '1INOR ACTI'/E INGRED 1E:'lTS) 
, 

.0 0R :.cRE.sGE !.P?UCX:ION r:i r=-x-ss~10 c:u~c:-'t (L3S.); (RC ~E.~CTI'/!7'1 CL.ASS) ; 7HE IJPl'!::R '.!UMBER IN ANNUAL TOTAL 
:s l..35 ~; THE LOWER :IU'13ER L'i () 1S ?!::~Cc~T JF ?QU~OS ,PPL'.EO, 

I 
! ~.NNUALIc:-,E'I! CALS ,c ~AN ;-,:3 \1AR AF,'< ,'1AY ~UN ~UL .~UG SEP cc, NOV SEC TOTAL 

IArcmatic ,~t~~- 2 10 2269 :1a2 3313 2201 5909 3432 :174 330 l 22674 48996 
l e~r.; Sc 1ver: ts 3 7 55 12859 67CO 21606 :2!71 39148 4778.; 56S! '.370 4 128489 277644 

(100) 

2-=tr:J 1~,Jm 2 l30 22~7 14963 313 J6 2801 3520 3012 1249 0 0 951 29222 
C-ist~l iate 

23 397 2541 :5 5 l94 621 532 220 0 0 163 5157 
(97) 

'r:t'r"r'.) l eum 2 0 0 2 805 123 ,17 ~7 646 301 0 4 25 2430 
Ji s:: i 11 ate, s 0 11 c564 698 663 2307 3660 ~iOS 0 25 139 13772.~ramatic (97)

I0etro1 e,m 2 65 744 341 ~313 33e,. 2130 3740 3599 5607 7112 649 763 27397 
1Hyar~caraon lSl li35 1961 3064 ;945 ~970 3726 8399 13082 15595 1514 [780 53923 

(97) 

Petroleum 011, 2 76798 103029 6944 sa 13723 5182 5359 5976 8770 9298 1295 34412 270874 
Unc :.2.ss Hied 13553 13182 l2 25 16 2422 914 946 1055 1548 1641 229 5073 47804 

(95) 
Xyl ,:,ne 3 638 1337 3006 53.1,J 3312 l-l053 27208 21277 3533 57S6 322 347 97167 

(lQO) 
:<yle~e qange 2 ,) 2S n 52 273 2~34 1061 ~3~5 691 JOO 0 9926 
..~-.rcrna tic So 1- 'J01 ...Q 111 362 209 :0911 ~ ., ..., I 15244 7780 2764 1202 0 2 39705vent (lGO) 

TJT!\L: 91366 127375 .\ -,I., --I J 24204 S4386 53422 '.l3196 11 ~097 52295 44134 4543 195824 934017 
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'\ 

TABL~ H~9. l976 MOMTHL Y '.:iISTR~ 3L1T:,J,~J :F :::~1 ss; c.-1s ~SSCC:ATEw ,HTH :1c.·:s·,~ffr:c:: Lc ?ROOi.JCTS '.A, 0 URE JILJ ;'JR l.C!l.EAGE 
APPLICATION IN r?.ESrlO CuJNTY ; ~ 3S ~ ;, ~ :,c ·~Er\Ci: '·JtT'f · C.ASS; ~ "THE :;?PER .'fC·'StR :s LBS.; -;-:,E ~'.JWE~ 

l ·-· 
" 

Hydl"OClrbon 

TABLE H•8, 1976 :10NTHL'/ nsr::murrcri JF :'~[ SS !ONS ASSOC;AT:D ',11:H )/ONSYNTHE"i,C
FCR .'IQNAC~EMiE APO~;CATW, . . ~,£SflO ·:CUN TY (L2S.); (RC . ,s.ncn 'I! r, - TQT.~L rs LBS.; iH: LJ',iE:< 'l:.J,i2~~ ::, :l LS 'ERCENT ~F 'OUNOS ,\PP!.. :::o. 

'"1,~ I")CHE.''1!CALS RC JAN r::: ~, P·?. -~-~ y JUN ]U:... -!_LJI) 

Ai-om11tic ?etl"O• 2 SJ 66 "'• 56 72 :~4 38 170 
leum Solvent' 3 357 3"",, 32) 3l~ 410 319 501 ?61 

:11nei-a 1 011 2 22 543 2? 7d.g 113 "7 38 33 

3 4 97 
.,, 

21 3 

?!!troleum 2 lll8 503 =~t .:, ..,-,-,') 8~23 3012 2?54 7 2716 
Disti11ate 0 5 ~-. ',.3 197 i06 ,~. :c133 332 521 12332 

Peti-oleum 9 :5 21990 2 2 1: 
Hydi-ocarbon 12 2Q aO 51309 ~ 25" 

, ., ' ..;Hrole•Jm 011, ; 1998 2540 31Q JS3 '.9 .-.1 .. 253 .~o 
'Jnclassifled 3 33S 448 ~55 ~2 30 45 26 

-,M ".IXylene 99 260 ..:.::,..., ..l,.1"":" 276 200 136 175"' 

:<v1 ene ~ange 2 
Aromatic :o 1-
vent 

TOT.~L: 4110 5074 ,.;,J..' 'J 3-"S0 33771 .19 7() l549 37101::l, ---

1--

I I.'/ S '1 f > 
I 

clUMBER !N () rs PERC::Xf ,F ::Jt_;NOS :P?LIED. 

>0 ocucTS (AS :~!.'IOR AC:IVE ,~IGRED I ENTS) 
CLASS: ; TnE 'JPP::q ~uMee:~ !N ~NNUAL 

.lNNUAL 
SEr OCT .,01/ JEC mm 
lli 149 196 119 1296 

552 342 1108 677 7351 
(96) 

1 0 a J 1532 

~ 0 0 280 
(96) 

.1926 j466 3361 1377 115008 

869 963 581 243 20294 
(96) 

401)2 3 3 16 26066 

9338 ZIJ 5 37 608li 
(96i 

2! 1712 245 2970 ll263 

302 43 524 1388 

9604 5273 5074 248559 

(96) 
;3 ,41 15 Q 2007 

(96) 

35 .10 23 22 120 
,42 (59 n 39 482 

(96) 

I 

CHEMICALS .~c JAN rB '1AR ,:!.p~ ~~r"I Y JIJ:'1 ~UL AU~ 

20194 

3E? OCT ~IOV DEC 
,J,NNUAL 
TOTAL 

,l,i-omat1~ P~tro-
1eum So 1 •ients 

Minera 1 011 2 24670 

4354 

Peti-:i leum z 
Dist: 11ate 

0 ,ti-oleum 

200205 i 5.tJ 8 5920 

35330 2721 to45 

201853 

7663 

1352 

1616 

285 

344762 30153 

253319 

;438308 

253819 

1438308 
(100) 

253896 

+4805 
(96) 
1616 

285 
(97) I 

576783 
.171002 304446 7037S L345827 I 

(97) t 
,. .. -,Petro@l um Oil , 2 341034 886540 2893.S J:::l~ .. i2516B 33.:;56 20277 55353 3180 7 22250 16645 718539 2285608 

Unclassified 60183 156448 Sl07 ~so 22089 5904 3578 9768 5613 3926 2937 125810 403343 
(96) 

~: 430241 1278523 ·j2207. !Jd,96 S20ll 7 39350 32870 ,215230 137%2 25176 19532 2537525 5604290 

i.:r ,, •" 
(). 

~ 

I ".,...,,,,,, 
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TABLE H-10, 1976 MONTHLY DISTRIBUTION OF EMISSIONS ASSOCIATED WITH NONSYNTHETIC PRODUCTS (AS PURE OIL) FOR NONACREAGE 
APPLICATION IN FRESNO COUNTY (LBS.); (RC '" REACTIVITY CLASS); THE UPPER NUMBER IN ANNUAL TOTAL IS LBS. i 
THE LOWER NUMBER IN() IS PERCENT OF POUNDS APPLIED, 

- -

CHEMICALS RC JAN FEB 
-

MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
ANNUAL 
TOTAL

-

Aromatic Petro- 2 68578 68578 
l eum So ·1 vents 3 388610 388610 

(96) 
Mineral Oil 2 6939 54100 4337 1658 2137 69171 

3 1225 9547 765 293 377 12207 
(96) 

Petroleum 2 448 448 
Distil 1ate 3 79 79 

( 96) 

Petroleum 2 56362 98891 8413 163666 
Hydrocarbon 3 131511 230745 19630 381886 

(96) 

Petroleum Oil, 2 95924 243582 8130 1558 35025 9352 5655 15473 8893 6233 4675 202071 636570 
Unclassified 3 16928 42985 1435 275 6181 1650 998 2731 1569 1100 825 35660 112337 

(96) 

_TOTAL! 121016 350214 14667 1833 231030 11002 9167 348367 38505 7333 462688 - 237730 1833552 

/ 


