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Tom Duafala, Ph.D. 
Soils Chemicals Corpora.tt-on 
P.O. Box 782 
Hollister, _ CA 95024 

Dear Dr. Puafala: 

Subject: Guide to Application 

I J.::J.;)o - ~ J 

FEB 4 1997 

Trical TeloneII Soil Fumigant 
EPA Registration No. 11220-1 
Tri-Form 40/60 
EPA Registration No. 11220-15 
Tri-Form 15 
EPA Registration No. 11220-20 
Tri-For:n 30 
EPA Registration No. 11220-21 vr 
Pic-Clor 35 
EPA Registration No. 11220-22 
Your Submissions Dated January 15, 1997 

The amendment referred to above, submitted in connection 
registration under the Federal Insecticide, Fungicide 
Rodenticide Act (FIFRA), as amended is acceptable provided 
you: 

with 
and 

that 

1. Make the labeling changes listed below before you release 
the product for shipment bearing the amended la.bering: 

We note that the DowElanco name and logo appear in the 
Guide. Please note that since these products' labels refer to 
this supplemental labeling, this Guide must be distributed to 
the buyer whenever these products are sold. 

2. Submit one (1) copy of your final printed labeling before 
you. release the product for shipment. 
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A stamped copy of the labeling is enclosed for your records. 

Enclosure 

cc: Nancy Zahedi 

·Sincerely yours, 

/5/ 
Cynthia Giles-Parker 
Product Manager (22) 
Fungicide-Herbicide o Branch 
Registration Division (7505C) 

Special Review Branch _ 
Special Review and Reregistration Branch (7508W) 
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A Commitment 
to Quality and 
Stewardship. 

DowElanco strives to be 
a good steward ofTelone* 
soil fumigan~ handling it 
responsibly and in a way that 
maintains product quality 
from manufacturing through 
distribution. At every point 
our goal is to handle Telone 
with care. 

This Guide to Application 
is one more way of ensuring 
that users handle and apply 
Telone in a responsible way 
that provides maximum 
benefits. 

• 

At bulk lennina/s. rail 
car loads of Telo"e are 

. transferred with care 
and attention [0 quality. 

puriry of Tel one is 
maintained with large. 
in-line Jilters as it flolVs 
from rail cars into bulk 
storage tanks. 

ofTeiolle are 
taken from each 
incoming load to lest/or 
prOdllC[ integriry. 111 [he lab, trained technicians 

conduct a series o/tests to verify 
qualif)~ 

"TrQrw\alQa..~ 

Telooe is a Restricted Use Pesticid,. 

.'. 
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Nematodes and Other Soilbo111e Pests 

Damaging crop 
potential. 

Plant parasitic nematodes 
live underground and reach a 
size of only )(." to about \I, 
long. But these microscopic. 
threadlike roundworms can 
destroy crop potential and 
~use substantial losses in yield and quality. 

Some 2,200 species of nematodes attack 
plants. Capable of multiplying at an alarming rate, 
one female nematode can lay 500 eggs every 30 
days and multiply into 24 million nematodes in 
one season. 

The nematode feeds by puncturing the plant 
cell with a hollow, needle-like stylet and injecting 
enzymes to pre-digest its contents. This dissolves 
the cell contents, leading to lesions surrounding the 
feeding site. Nematode feeding can also cause abnormal 
cell enlaJgement, gall formation, root distortion. root tip 
injury, excessive root branching and other fonns of 
abnonna1 development 

Nematodes can stunt the plant by reducing its ability 
to take water and nutrients from the soil. This leads to 
nutrient deficiency and water stress symptoms above 
ground. Nematodes can also cause less visible 
disruptions of plant metabolism, reflected in reduced 
yields and crop quality. 

Two basic types of root parasitic nematodes feed 
on crops: 
I) Endoparasitic nematodes enter and feed within 

the root system. Typical examples include the root 
knot, lesion and cyst nematodes. 

can 
decrease the "alue of 
potaToes. 

An 
rH'isted, enlarged alld defonnecl carrOts. 

Nematodes S(/l1lt root 
development. depriving 
the growing plal1l of 
viral nutrients. 

2) Ectoparasitic nematodes feed e.xclusively from 
outside the root tissue. Typical examples include 
stunt, stubby root, sting and citrus nematodes. 

Providing entry points for diseases. 

l!:=;:;:=.-\~s=l1elll(lrodes ear cnroy aero!, \ ;,;;~~~~!!!'!~ 
hdl/lper grOlrrh and reduce plant ht!ighl. 

Nematodes predispose plants to diseases by reducing 
plant Vigor and providing entry points for other 
pathogens. Soilborne fungi and bacteria threaten ~ pion!', 
life and can cause extensive damage and yield los; 

Insects can damage roots. 
Symphylans (centipede-like insects) can be ser:,'u, 

pests. feeding on roots and other below-ground pans 01 

How Nematodes Spread 
NeO/arodes rhfivl! lIllder comi/wolts 

cropping lind slloJ"{ rowriolls. Tillage 
tools spfl.'((d /H'lIl£1rodes throughout 

infested fields ,lI1d t'l t'11 carry (hem illlo 
lle~~'field,. ,\'t'I!I:I{Oc/I!S also spread 

rhrol/gll irri,'.tutiIJIt 1\ tift'/' draH'tl from 
sources fed by rl,'{' JW!f'r, or injl'sred fields. 



l .... Jicroscopic TOOr 
knOl nemalodes 
teed within a 
plant's root 
systtm. sapping 
the life from a 
once·healthy 
crop. 

I soil rest can ." 

Reniform nematodes teed outside the root tissue and 
produce lip co six generations in one gro"''''ing season. 

many plants. Most commonly found in moist soils with 
high organic conten~ symphylans move up and down in th~ 
soil as temperatures and water levels fluctuate. They can ~ 
hard to detect. 

Wireworms can also damage crops. Hard to detec~ they 
move up and down in the soil similar to symphylans. 

Testing for nematodes. 
A soil test can help identify whether or not a field has 

nematode problems. With renifonn nematodes in particular. 
there may not be any symptoms other than depressed 
yields. Soil testing helps identify specific nematode species 
and establish population levels on a field·by·field basis. 

For best results, take soil samples when nematode 
populations peak. immediately following the susceptible 

"It '(Itify 
L"I:eh:"':1- or not . 
I field has 
!tmarode 
>roblems. 

Know your nematode problem. crop. (Samples may also be taken prior to the growing 
r;:::========:::;:::;::;:::;::;:::;::;:::;::;:=;::;:=;::;:::;::;::;=;:;=;;:;::;::;:::l!:;=i=iI season. But, then lIeatment decisions should be based 

!toe :Cllowing lable lists ::'4ny 
important planHlamagi"l nematode 
pa!a5ites and their host crops: 

PLA.'IT PARASITIC NEMATODES 

on available threshold levels.) 
One composite sample of 20 to 30 cores should be 

taken for each 10 to 20 acres in a field. Sample in a 
"W" pattern. 

the soiL so sampling to a depth of 6"-18" will 
generally give a good idea of the overall population. 

Obtaining accurate results from soil tests requires 
care in taking and handling soil samples. Common 
causes of error include: 
• Not taking enough sarriples. 
• Sampling in an inconsistent pattern. 

111~~~~ii~~rl~~~ji~"i~i~gi~I' Improper storage and shipping. • Not taking post·treatment and/or pre·harvest samples 
to determine th~need for additional pest management 
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Relariw! si:es a/nematodes. Plant parasiric species mnge in length 
from ~ .. 10 about ¥:.,,": 

Samples should be kept cool and promptly delivered to 
the laboratory since only live nematodes show up in soil 
tests. 

Use a reputable laboratory and submit all samples to 
the same laboratory. If using different laboratories. evalua.e 
results carefully. since reporting procedures vary. 

Testing for other soil pests. 
Wueworms and symphylans can ~ sampled using 

sifting screens (wireworms can also be baited). Take soil 
samples at the depth where a pest most likely lives at thot 
time of year. Post·treatment and/or pre·harvest sampling is 
recommended to determine the need for additional pest 
management practices. 



The value of Telone. 
Telone soil fumigant 

economically and effectively 
controls many types of 
nematodes, viruses, bacteria, 
soil insects and fungi. 
Applied as a pre· plant soil 
treatmen~ Telone protects 
valuable vegetable, field and nursery crops as well as 
planting sites for citrus trees, deciduous fruit trees, nut 
trees, berry bushes and vines. By reducing nematode 
populations, Telone gives plants time to establish a 
healthy root system that can support them throughout 
the growing season. 

Telone will control pests in the soil treatment zone 
at the time of fumigation. It \liIl not control pests 
introduced into the soil treatment zone after 
fumigation from sources such as contaminated soil, 
equipment, irrigation water, planting material and 
nematodes that migrate up from below and from 
outside the fumigation lone. 

How fumigation works. 
Nematodes live in the thin film of water that 

surrounds all soil particles. To control them, treatment 
must reach into their aqueous habitat and remain in 
contact with them at a strong enough concentration for 
an adequate length of time to deliver a lethal dose. 

Injected into the soil as a liquid. Telone quickly 
vo!atifues into a gas and permeates the soil mass. As a 
gas, it reaches nematodes and fungi by moving 
through air spaces in the soil mass and dissolving into 
the ftlm of water that surrounds soil particles. 

Effective pest control with Telone depends not 
only on it.; basic toxicity. but also on methods of 
application. rate {)f diffusion. degree of water solub,:ity. 
adsorption and decomposition rate in the soil. 

When to fumigate. 
Many factors affect the decision to fumigate. I. ma, 

be essential to fumigate as a regular practice when 
growing high·value cash crops (e.g .. root cosmetic 
crops) due to the high risk of losing a precious stlr.J 
and big investment in production costs. In other cr Jp'. 

Telllllt' 
rt:udZt'S 

iH'II/({(Od t'.\ 

h.\ IHrwil1g 
Throl/gh (Ii!' 

\JI(ICt'.\ hi lhe 
,oil IIW\S. 

d i \.wl \ -iii.'': 
imp rll(, /i/111 

~r==================!l-~.v~t~,_~Nf~~~N~~c~' 

Telone made the 
difference benveen 
a damaged crop 
and a ht'gh.quality. 
high.yielding crt' 



Treated \'S. untreated peanuts. 011 the left, bn,aa'c~'t­
applied Telolle. 011 the right, no treatment. Telone 
comrols lIematodes and helps keep peanuts healthy. 

Results of corron treated 
H'ith Teron/! in·row 
(joregrowld) alld 
w!t1"f!Gted check 
( bcrckgrvwrd). 

o Awl (Do/iclwdorUJ SPP.) 
o Burrowing (Radopho/us spp.) 
o Citrus (Ty/mchulus sp.) 
o Cyst (Heterod.,a spp.) e.g., lugar be<t, soybean, 

carrot and wheat 
o Dagger (Xiphinema spp.) 
o Lance (Hoplol<rlnws spp.) 
o Pin (Parary/enchus spp.) 
o Reniform (RolylellChulus spp.) 
o Ring (Criconemaides spp.) 
o Root knot (Me/oidogyn, spp.) e.g .. M. arenoria, 

M. jaranica, M. chinl'lJOai, M. ".apla 
o Root ksion or meadow (Pr"0'/ench;!J 'pp.) 
o ",edl, (wngidorUJ spp.) 
o Sheath (Hemicycliphora spp.) 
o SpinJ (Hellocoty/ench,u spp., Scu:,!:onema 
'pp., Root/,nchus spp.) 

oSting (Beionolalnws spp.) 
o Stubby root (Trichodo/UJ spp.) 
• Stykt (Ty/enchorh)nchus 'Pp.) 

Treated \'s. wureaced. Oil rile left, h;'e~'I~~~~~~~;Tuij~~~ 
Ttdolle ((pplication. all rile right, 
livJII Sentll' m:marodl! datl/Cl3t'. 

- -- --- - -
-:-'"*t14;W;r!~~""Jlb Mf~~"~'L;"~ 

when pre-plant pest populations indicate levels likely 
to cause econontic damage. treatment becomes a 
worthwlule investment - and possibly an econontic 
necessity. 

By combining information about pest species and 
populations, crop value. field history and yield 
expectations, a grower can make treatment decisions 
most likely to produce the maximum return on 
investment 

Fumigation VS. contact nematicides. 
Fumigants reach nematodes by moving primarily 

through soil air spaces and dissolving in soil water­
a very effective way to control nematodes. Contact 
nematicides must come in direct contact with 
nematodes. Their ease of application and flexibility 
may make them an attractive option. But contact 
nematicides may only prove effective under certain 
climate, field and econontic conditions. For optimum 
nematode control, use Telone. 

Telone C-17 soli fungicide and 
nematicide aids in control of these 
typical diseases. 
• Soil rot (soil pox) of sweet potatoes 
o Verticillium wilt of ntint 
o Pink root of onions 
o Granville (bacterial) v.ilt, black root rot, and bbck 

shank diseases of tobacco 
o Pod rot of peanuts 

Examples of nematode/disease 
interactions that can be controlled with 
Telone II. 
o Root-knot nematodelfusarium v.11t of cotton 
o Lesion nematodelverticillium wilt 
o Stubby root/corky ringspot of potatoes 
o Ring nematodeslbacterial canker of stone fruits 

Root-damaging insects controlled by 
Telone. 
o SylI\phylans 
o Wireworms 

Deep-rooted weeds. 
At higher rates. Telone can effectively reduce 

populations of deep-rooted perennial weeds such as 
Canada thistle and bind weed, 

....".,:'-~ "".r.r">:r. , 



Application timing. 
Telone can be applied at 

any time of the year when 
soil conditions permit. 
Conditions that allow rapid 
diffusion of the fumigant as a 
gas through the soil normally 
give best results. Because 
Telone does not provide 
residual control of soil pests, it should be used as a 
preplant application before each crop. 

Since nematodes won't repopulate a field without a 
host plant, you can apply Telone in the fall and 
effectively control nematodes for a spring·planted crop. 

Soli temperature. 
When you apply Telone, soil temperature must be 

between 4Q'F and 80'F at the depth of injection. \\'hen 
temperatures drop below 40'F, gas diffuses slower and 
applying Telone is not recommended. 

Soil moisture. 
The soil must be moist from 2" below the soil 

surface to at least 12" deep as determined by the feel 
method. The amount of moisture needed in this zone 
will vary according to soil type. The surface soil 
generally dries vel)' rapidly and should not be 
considered in this determination. 

If there is insufficient moisture at the 2" to 6" 
depth, the soil moisture must be adjusted before or 
during injection. If irrigation is not available and there 
is adequate soil moisture below 6", it may be brought 
to the surface by disking or plowing before or during 
the injection. To conserve existing soil moisture, 
pretreatment or treatment tillage practices should be 
done as close to the time of application as possible. 

For fields with more than one soil texture, soil 
moisture content in the lightest textured (sandiest) 
areas must comply with this soil moisture requirement. 
Whenever possible, the field should be divided into 
areas of similar soil texture and the soil moisture of 
each area should be adjusted as needed. 

Coarser textured soils can be fumigated under 
conditions of higher soil moisture than finer textured 

Broadcast fumigation 
gh-es YOII a jump on field 

work in the spring. 
without having to 

managefalljormed beds. 

In crop areas where appropriate, apply Telone in 
lall or winter and beat the rush 01 spring field 
work. Tests show that under proper application 
conditions. early fumigation controls nematodes 
and diseases as e~ectively as spring application, 
Telone can be applied in row or broadcasl 

1) Broadcast for easier field 
management. 

Brocdcast lumigation gives you 2 jump on fte~ 
work in the spring. without having to manage~ 
lall-formed beds. Broadcast-Iumigated fields 
remain flat until just ahead 01 transplanting, 
giving you more equipment options to control 
winter lIushes 01 weeds and incorporate PPI 
herbicides, insecticides and lungicides. 

2) In-row application. 
" 

. .:., 
'. If you build beds early and apply Telone in the 

row. set your bedder to throw up a higher and 
wider bed than you would for spring fumigation. • 
Heavy winter rains can erode early-formed beds. 
and ~lis altows for possible bed settling. 



.3) Control winter weed flushes 
) In the row. 
Make sure weed flushes don't get out of control 
with in-row application. If weed rool masses get 
too latge, it may be difficult to destroy them 
(using chemicals, cultivation or both) without 
damaging bed structure or bringing 
contaminated soil into the planting zone. Some 
growers prefer a chemical burndown with 
Roundup'" herbicide before weeds get large and 
at least 30 days before transplanting to comply 
with label directions. A power tiller or rolling 
cultivator can be used to remove weed flushes 
on existing beds. However, be extremely careful 
not to contaminate the bed by pulling up 
untreated soil. 

===;] 4) Fresnenfalllwinter oeds: 

J 
Set your power tiller or rolling cultivator 
to freshen early-fumigated row ridges 
without damaging the shape of the bed, 
and without bringing contaminated soil 
into the planting zone. 

5) Apply PPI pesticides. 
With early in-row fumigation, PPI 
herbicides. fungicides and insecticides 
must be incorporated into ule bed - a 
process you can do when freshening 
early-fumigated row ridgeS. With 
broadcast fumigation. you can 
broadcast-incorporate cr.eiT,icais witil a 
finishing disk or power tilier Or. you can 
rOW-incorporate into forrr.ed ridges. Be 
sure to follow aiiiabei d"e:tions. 

If you build beds 
early and apply 
Telone in the row. set 
your bedder to throw 
lip a higher and 
wider bed than you 
would for spring 
fumigation. 

soils; however, if the soil moisture is too high, 
fumigant movement will be retarded and effectiveness 
of the treatment will be reduced. Previous and/or local 
experience with the soil to be treated or the crop to be 
planted can often serve as a guide to conditions that 
will be acceptable. If you do not know how to 
determine the soil moisture content of the area to be 
treated, consult your local extension service or soil 
conservation service specialist or pest control adviser 
(ag consultant) for assistance. 

In general, no irrigation should immediately 
precede subsoiIing or fumigation; however, when 
irrigation is available and surface soil moisture 
conditions are not likely to provide an adequate seal 
against fumigant loss, a very light sprinkIer irrigation 
to wet the top 1 n to 2" of soil may be used to bring soil 
moisture content to the desired level. 

The following descriptions will aid in 
detenninIng acceptable soil moisture conditions by 
the "feel method." For coarse soils (sand and loamy 
sand), there must be enough moisture to allow 
formation of a weak ball when compressed in the hand. 
Due to soil texture, this ball is easily broken with little 
disturbance. In loamy, moderately coarse, or medium 
textured soils (coarse sandy loam. sandy loam, and fme 
sandy loam), a soil sample with the proper moisture 
content can be formed into a ball which holds together 
with moderate disturbance, but does not stick between 
the thumb and forefinger. Fme textured soils (clay 
loam. silty clay loam, candy clay, silty clay, sandy clay 
loam and clay), shwld be pliable and not crumbly, but 
should not form a ribbon when compressed between 
the thumb and forefmger. 

The amount of soil moisture directly iniluences the 
movement ofTelone through the soil air space. This 
affects the volume of soil treated and potentially the 
rate of reinfestation. In coarse-textured soil, such as 
sand. the maumum moisture level may he slightly 
higher due to larger soil air space. The opposite is true 
for fine-textured soils. 

Keeping fumigant in soil water (where nematodes 
live) increases efficacy and reduces the chance for 
vapor to leave the soil and enter the atmosphere 
causing unwanted air emissions. 



Application 
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Soil preparation. 
Telone works best in 

seedbed-ready soils free of 
clods and undecomposed 
plant material. Since Telone 
is drav.n to organic maner, 
excess plant material is likely 
to impair the effectiveness of 
your fumigation. Excess 
debris in soil also can clog 
fumigation chisels and may harbor pests that will not 
be controlled by fumigation. Little or no crop residue 
shoul~ ,be present on the soil surface for effective 
fumigation. 

In soils where compaction occurs in the treatment 
lone, till deeper than the plow pan for good fumigant 
penetration. This can be done as a pre-treatment 
operation or during application. 

Soil type and texture. 
To be effective, Telone must be able to move 

unrestricted through a continuous series of air spaces. 
Lack of air space se\'erely limits movement of 
fumigant, resulting in less than satisfactory control of 
soil pests. 

Coarse·texntred soils, such as sand or sandy loams. 
tend to contain larger pore spaces than do fine-textured 
soils such as clays or peat soils. In fine-texntred soils. 
the smaIl pore space can restrict the diffusion of the 
fumigant Fme·textured soils may also require a longer 
pre-plant interval_ 

Fumigant placement. 
Inject Telone at least 12"-20" below the fmal soil 

surface (measured from the bottom of the outlet tube). 
Deeper placement is recommended when fumigated 
soil is to be planted to deep-rooted plants. such as 
perennial fruit and nut crops. or to control deeply 
distributed pests. After fumigation. all soils should be 
thorough! y sealed. 

Take precautions against reinfestation. 
A5 a pre-plant treatment, fumigants can only be 

expected to control the populations that are present in 
the zone of fumigation at the time of treatment. Care 

To reach Ilemmvc/es ~l'hae they lh'e. inject Telo/lt? {If !t:a,\112'··20" below 
!Iu.' fil/a! .wil swface (measured/rom the bo{[om of the our!!:'! llIbe). 
Deere'r p"I~'ellle1lt is reCOIIlJIIf?IUled 11'/zell/wlligaliJlg soil il TO b(' planred 
!r} dt't'/HtJmt'd pJams, stich as perenllial fruir alld 11/1! 0'(1/'" Of to control 
dt'{'l,ly disrri/mfl.'t! pI!SI.~. 



I==============_~ ___ ~-==~~ OC~ 
F 

110 
100 

90 
80 
70 
60 
50 
40 
30 
20 
10 
o 

COlllpacred and cloddy soils hm'e tightly 
compressed parricll!s that hinder the 
moremenr and effecri\'eness of Tel one. 

When you apply 
"'\Ione. soil 

. .-Anperature must 
be between 
40"-SO"F at the 
depth of injection, 

Telone works 
best in 

seedbed-ready 
soils free of 

clods all<t 
. undecomposed 
plant material. 

As these studies indicate. if pays to 
illject Telolle deep ellough to be effective 
against your nematode presslfre. 

After fZlmfgation~ care must be wkt'1l to prt>\'enr n;'comumillarioll of 
lhe field with sources such as (,()lIwmiu.::t'd irri~.!.o(i(lll U"Mo; 

must be taken to pre,'ent recontamination of the field. Growers 
should beware of contamination sources such as movement of 
equipmen~ spreading of contaminated manure or use of 
infected seed. Another common problem to control is moving 
soil from untreated areas into a treated area. 0 

Other possible sources of contamination include irrigation 
water, v.ind-blown soil and deep nematode or insect 
populations outside the effective zone of fumigation. 

Soil fumigation interval. 
Leave the soil undisturbed at least 7 days after application 

of the fumigant A longer interval is required if soil becomes 
cold or wet and for deep-rooted tree, shrub and vine planting 
sites . 

.After the fumigation interval, to prevent ph)10toxicity 
(potentially killing plants due to undissipated fumigant), allow 
the fumigant to dissipate completely before planting the crop . 
Under optimum soil conditions for dissipation, wait 1 week for 
each 10 gallons/acre. To hasten dissipation, especially if heavy 
rains or low temperatures occur during the treatment period, till 
the soil to the depth of fumigant application. Use a knife-like 
chisel without turning the soil to reduce the poSsibility of 
recontaminating the treated soil. Dissipation is usually complete 
when the odor of Telone is no longer evident at the application 
depth. Seed may be used as a bioassay to determine ifTelorie is 
present in the soil at concentrations sufficient to cause plant 
injury. Do not plant if the odor of Tel one is present within the 
zone of fumigation . 

Application rates. 
Your rate of Tel one will vary according to variables that 

include: 
" Rotational pattern with a non-host crop. 
" Field history and nematode levels. 
• Yield potential. 
• Broadcast or row treatment 
Consult the appropriate label and youe DowElanco 

Specialist for more details on the proper rate ofTelone for your 
specific crop and conditions. 

Restricted entry interval. 
Only the following handler tasks may be performed in the 

treated area within 5 days after the application is complete: 
" Assessing/adjusting the soil seal. 
• Assessing pest control, application technique or 

application efficacy. 
• Sampling air or soil for Telone. 

==========~===~~---~====~~ .... ", 



Applicator tank. 
Application tan.\:s should 

be stainless steel. mild steel. 
or polyethylene. Metal tanks 
will corrode ifTelone 
residues remain in the tank 
in the off·season. Flush the 
tank with diesel fuel or other 
petroleum-based liquid after use. Polyethylene tanks 
must be less than 6 years old and eiliibit no signs of 
cracking or other deterioration. Polyethylene is not 
acceptable as a storage vessel. All Telone transfers to 
and from the tank must use dry-disconnects on all 
transfer hoses. 

Bottom fi1Iing of tanks is preferred. Top filling may 
be used only if an internal dip tube extends from the fill 
port to within 6 inches of the tank bonom. The tube must 
be grounded with the tank exterior and mounting frame. 

Plumbing attached to the tank below the fluid level 
must have manual shutoff valves in addition to 
dry-disconnects. External sight gauges should be 
equipped with shutoff valves so that pipes to the sight 
gauge can be shut off in case of a break or leak. 

Delivery and metering systems. 
The pumping system can be dri;en by ground. 

hydraulics, PTO or electric. Systems which use inert 
gases to pressure transfer the fluid are possible but 
require special attention to tank. valves and other 
components. Consult with DQwElanco if such a system 
is desired. 

Metering can be accomplished by use of fixed 
orifices, positive displacement pumps. or variable control 
systems as long as they provide consistent. accurate 
application. This includes the abiE!)' to provide on even 
distribution across the implement as well as the correct 
total volume per acre. 

Keep operating pressures as low as possible 
(preferably less than 30 psig) to minimize the potential 
for leaks or broken hoses. Operating pressure should take 
into account pressure drops caused by vah·es. lines and 
orifices. 

The most basic delivery and metering system will 
include fixed orifices. a pressure regulator [0 control 
flow by adjusting the line pressure. and a pressure gauge 

Shwoff 
valve on 
sight 
gallges 

Minimum equipment 
reqUirements for 
field applicators. 

,;;l°:.'yat 
,.'1,- ,:'0' de!,lit 

Stainless 
steel tallk 
preferred 

Appropriare 

hosedi\:.r 

Tallk lid eqllipped 
h'i[lI Tefloll, VitOIl 
or EPDM gasker 

Une filler or 
stmi/ler 

between lank 
alld mallifold 

Bottom-filled 
rank or 
appropriate 
1Illemarh'e 

Hoses. manifold. plwuhil1g 
_ End ron' spillage Gild oiher ~ompOllell~J l11ad<, 

.... ~", . " ~ . rn1ltffflF.1ihurr"· '.':;'.'<'''''.;;'''' ''-''"+'OJ appruprwte Inmt'rw/s (Il1d 
ill good tondiriOil 



) 

crerm.device 

visible from the tractor seat during application. 
The best systems will self-adjust for speed variations 

and provide indications to the driver of any flow 
pioblems in individual shanks. Individual shank 
monitoring can be accomplished with variable flow 
indicators such as Redball® from Custom Ag Products. 
Some systems utilize speed-sensing and self-adjusting 
flow valves to keep application constant and provide 
useful information such as rate per acre, total gallons 
applied, speed, flow rate or acres treated. Vendors of 
such systems include Raven Industries, Micro-Trak and 
Dickey-John. 

Electrical components on metering and monitoring 
must adhere to the following guidelines: Motors must 
meet Class I, Division 2 standards of the National 
Electrical Code #70. Meters and control valves may be 
standard design if they are nOD-arc producing and are 
sealed. Electrical junctions may be in standard 
enclosures if the enclosure is sealed. Enclosures are not 
required for connections which are soldered and sealed 
in shrink coverings. or have mated connections which 
seal the connection from exposure to vapor and are 
designed to prevent unintentional disengagement 
Twisted ",ire connections are not allowed. Wuing must 
be "Extra Hard Usage" as defined by NEC #70, or as 

against abrasion, pinching or other abuse. . -
Injection knives/chisel shanks. 

The most cornman injection system is a metal tube 
welded to the trailing edge of a forward swept knik The . 
outlet of the tube must be slightly higher than the bottom 
of the knife. 

Minimizing end row spillage. 
Product spillage at the end of rows should be 

minimized. A flow shutoff device must be placed al, or 
as near as practical, to the discharge point of the flcid to 
limit spillage which may occur when the knife is raised 
from the ground. This may include a ball, poppe~ or 
diaphragm cheek valve, or a full flow shutoff device 
such as an electric or pneumatically-actuated valve. 
Check valves placed above the orifice may improve their 
performance. An alternative to shutoff devices is a purge 
system which clears the line of all liquid. 

Shank check valve performance may also be 
improved by: 
I) Isolating the upstream pressure by placement of a 

main line shutoff or bypass valve prior to the 
manifold. 

2) Limiting lines from the manifold to the shank shutoff 
device to X" or less. 

~=i:!!'!!!'!~~=~=;;Ml an alternative, may be standard wiring if The volume of fluid in the tube below the shank 
shutoff de,ice should be minimized by using the sheathing or other protection is provided 

=============== smallest diameter tubing which can 

Note: Small shank diameters will decrease the 
,"olume of liquid below the check valve that can drip 
from the shank. Actllal drip voillme is milch smaller 
than shown because much will exit the shank below 
the soil while the implement is still being raised out 
of the ground. 

accommodate the expected range of 
application rates. Tubing from the manifold to 
the disc!)arge point cannot exceed X" in 
diameter. In most cases a )iN or less inside 
diameter tube below the shank shutoff de,ice 
is sufficient. 

Tubing and hoses must be high-density or 
<;ross-linked polyethylene, nylon, Teflon, or 
polypropylene. 

Tool bar and sealing device. 
A V-type tool bar with chisel shan.l<s is the 

most common implement. Limit the tool bar . 
sue and number of shanks to maintain tl:e 

:=:~~~~~~~·A~P~P~I~ic~a:ti~on~:rystems· mllSt also be 

desired depth with the horsepower available. 

nitrogen padded and mLtst include a 
vapor recovery system, vacuum relief 
and pressure relief valve on tank, 
liquid level sensor or rape, or sight 
gauge with self·closing shut-off valve. 

All application rigs must utilize a sealing device to 
maintain the Telone in the target soil area (see pages 14-
15 for more details). 

system purge and shank pllrge . 
... . _~.~. ____ ~,--,-~=~~=,-~F==============:eJ 



Equiplnent 

Broadcast. 
Fumigation of the entire 

application zone. Commonly 
applied with a botlom plow. 
flip plow, switch plow or 
chisel plow with ripper-type. 
forward-sweep shanks 
spaced at \2-24 ". The outlet 
spacing should generally be equal to the application 
depth. 

Row. 
Fumigation of only the band of soil in the row where 

the crop will be planted. Commonly applied with a 
ripper-bedder. Plant the seed about 4" to one side of the 
chisel furrow when using one chisel per row. The 
fumigant must be placed at least 12" from the nearest 
soiVair interface. 

metering system. Tad.; call h£' I}WIIIl!~d 0/1 (he 
implement. 

.. Clifs,l plow equipped with PTO pump and metering 
system. 

Switch plow equipped with 
PTO pump and metering 
system. From the manifold. 
IIoses drop do ... n behind 
bottoms. 

( 

Flip plo,," with application hoses 
bellind ille moldboards_ A "T" GS"enIbO"'"" 
aI/oIl's the Telone to drop ro the opposite set 
of moldboards lI'hell the plow flips over. 

'"" _,..._...- __ " -.c>-" . - ._.. - .. 
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1) PTO pump 
(roller-type). 

• Power takeoff -driven. 
• Simple construction, simple 

maintenance and moderate 
cosl 

• Provides .... ide choice of 
application rates by varying 
pressure and metering discs. 

• Can be plumbed to refill applicator tank. 
• Calibration adjusts by cbanging orifice plates. 
• Must travel at known and constant speed. 

2) Electric pump. 
• Driven by tractor electrical system. 
• Flexibility in pump location and hook·up. 
• Frees PTO for other jobs. 
• Motor and electrical components must be 

manufactured and assembled to meet the 1993 
National Electrical Code governing requirements for 
transfer and application of flammable products. 

3) Ground-driven pump. 
• Positive-displacement pump powered by a 

chain-driven drive wbeel. 
• Allows moderate speed variation without affecting 

your application rates. 
• Easy to change calibration. 
• Requires external pump to refill application tank. 



Soil Sealing 

Since Telone turns into a 
gas when injected, it must be 
properly sealed into the soil 
to maintain an effective dose 
to control nematodes or other 
pests. (Dose relates to the 
concentration ofTelone in 
the soil and the length of 
time the concentration is 
maintained.) 

Telone is injected into soil by chisels. As these 
chisels move through the soil. they leave a chisel 
"trace" or weak area in th~ soil. The chisel trace 
usually fills with soil and is not visible. However. the 
trace behind the chisel can contain more air space than 
the soil between chisels, providing a path of least 
resistance for the gas to move up and out of the soil. 

If funtigant moves up and out of the soil too fast 
the dose in the soil between chisels can be reduced. AI 
a result. a smaller volume of soil is actually treated. 
allowing faster reinfestation of pests into the treated 
zone. 

The most important step in keeping funtigant in the 
ground is to seal the soil by elintinating the chisel trace 
and compacting the soil surface which helps ntinimize 
entission of 1.3-D into the atmosphere. 

Immediately after application. use a disk or similar 
device to disrupt the chisel trace and then follow with a 
compression device such as a ring-roller or 
culli-packer. 

Even when applications utilize tarping to aid in the 
sealing operation. it is critical to elintinate the chisel 
trace between the depth of placement and 
tarp. If this is not done. the funtigant will 
move very quickly to the surface where the 
tarp restricts its movement While the soil 
surface may be effectively treated. the total 
volume of soil treated below the tarp will 
be reduced. 

To check your field for proper sealing. 
try to force a shovel handle or probe into 
the soil in a attempt to find the chisel trace. 
If it easily presses in more than a couple of 

1 ' 

The value of eliminating the chisel trace. 

Broadcast Application 

A Poor 

In-Row 

c 

."-.".-.,",-~~""""-'--" --' ~-',~~--,~-."~-

IfTelolle 1II00'es lip and Ollt of the soil too fast. as shown in figures A and C'{" 
Ihe dose achieved in the soil bel»'een the chisels is redllced. Figures B and 1>-. 
illllsirale the impact of good placement and sealing praclius on soil 
jwnigarioJI. 

Since Telone turns into 
a gas ~'/hen injected 
into the ground. it 
needs to be properly 
sealed into the soil. 
Make Sllre you 
completely eliminate 
your shank trace. 
Immediately after 
application, use a disk 
or similar device to 
disrupt the chisel trace 
and then follow with a 
compression device 
such as a ring-roller or 
eulli-packer: 



1. Apply Telone under proper sail 
conditions. Telone works best in 
seedbed-ready soils free of clods and 
crop residue. Applying Telone under too 
wet conditions C2fl prevent the knife trace 
from sealing. aI/owing fumigant to 
escape. Wet soils also reduce lateral 
diffusion. causing a higher cnncentralion 
of fumigant in the knife trace. 

2. Inject Tefone Ir-20-below the final s0/7 
surface. 

3. Use the appropriate implement or 
application equipment to ensure the best 
possible eliminalion of the chisellrace 
and compaction of the soil surface. 

4. In general. no irrigation should 
immedialely precede subsoiling or 
fumigation; however. when surface soil 
moisture conditions are nollikely to 
provide an adequate seal against fllmin.nl 
loss. a vel}' light sprinkfer irrigation 10 
wet the lop r-r of soil may be used 10 
bring soil moisture 10 the desired level. 

1l00likely lO prorid~ (liZ 
adequare s<'(1/ againsT 
jlmrigam lass. (I vt'})' 
light sprillkler 
irrigari011 to H"t'{ {h~' 
[Op [":·2" of soil lIIay 

"e 1l.H:d w brillg soil 
mof:,-lllre TO lh£' dt',\"ired 
1£,\ 'el. 

II i -.,. 

inches. the application may benefit by another sealing 
operation. 

Managing erosion with an overwinter 
cover crop. 

Fall soil fumigation requires the same soil preparation 
as other times of the year (Le .• seedbed-ready soil free of 
clods and undecomposed plant material). It also requires 
proper soil sealing. 

If you plan to plant a cover crop (Le .• cereal grains, 
grasses) to reduce erosion over winter in fumigated fields. 
read the label on Telone and follow the proper soil 
fumigation interval. Leave soil undisturbed at least 7 days 
after application of the fumigant A longer undisturbed 
interval is required if the soil becomes cold or wet, and 
for deep-rooted tree. shrub and vine planting sites. 

After the fumigation interval. to prevent 
phytotoxicity, allow the fumigant to dissipate completely 
before planting the crop. Under optimum soil conditions 
for dissipation, I week for each 10 gallonsfacre is 
recorrunended. To hasten dissipation, especially ifhmy 
rains or low temperatures occur during the treatment 
period. till the soil to "the depth of fumigant application. 
Use a knife-lilee chisel without turning the soil to reduce 
the possibility of recontaminating the treated soil. 
Dissipation is usually complete when the odor ofTelone 
is no longer evident at the application depth. Seed may be 
used as a bioassay to determine if Telone is present in the 
soil at concentrations sufficient to cause plant injury. Do 
not plant if the odor ofTelone is present within the zone 
of fumigation. 

>1!1,.,.r,l't~ 

/fYO<l plan to plan< a 
cover crop (e.g .• cereal 
grains. grasses) 10 
reduce erosion over 
winter in fumigated 
fields. read the label 
for Telone antifolloH' 
the proper soil 
fumigation lnten:al. 



Calibration 

Calibration 
overview. 

Equipment must be 
calibrated. This section 
presents one method, but any 
method which accurately and 
safely ensures proper 
application rate is acceptable. 
The method must minimize 
Telone exposure to 
atmosphere (i.e., open 
calibration with Telone into 
catch" containers is unacceptable). 

Application involves applying the right total amount 
and dividing it equally to each shank. We recommend 
using an in·line flow rate monitor (e.g .• Raven. 
Dickey·John, How·Trak) combined with the Redball ' 
distribution monitor. 

Factors affecting calibration depend on the metering 
system being used. Sbank spacing. orifice size, delivery 
pressure and tractor speed affect all systems. although 
some systems acccunt for these automatically. For 
instance, ground driven pumps account for tractor speed. 

After setting up your system, confirm calibration 
with one of these methods: 
• Measuring the amount applied over a known area by 

observing tank level. 
• Measuring amount applied over a known area by using 

a small volumetric container with sight tube mounted 
on the applicator. (This essentially substitutes a small 
container for the applicator tank. making small 
volumes easier to read.) 

• Determining flow rate by dispensing an alternate fluid 
such as water or diesel fuel into collection cups, then 
using measured field speed to calculate actual 
application rate. 

It is best to calibrate with Telone. Water has different 
physical properties. You must use conversion charts if 
water is used. or your application rate will be wrong. 
Also. water in the system must be l1ushed completely 
from the system or corrosion may occur quickly, 

Table 1 

5 440 

10 880 

3) Determine tractor speed 
< M",ure 100-1001 tracI< ~ fi,~ 
b, ~l<asure ~~. 10 IrMI 100 feet 
e, Read MPH lrom Tabl' 1 

4) US! Tabl. Z 10 d,lennine 11m, ~I' 
per outlet needed at 1 MPH 3.9 cZlmin 

5) Galeulal' flow ~re per outl.t 11.7001i~ 

6} S:::Cl ','jorking prmure 20 ps~ 

7) Use Tab!e 310 sc!ect all crince 1~915-33 

o 14 

o 7 

... _m"""'~ 
""" ... ""'" sIppaoe niili(:;" .' 
_ i1acclJ",.1l! meai~ ',: 0 

find yourapplialion rat! (1~ 

Read across 10 youc row spo:ing, . 
Tlie """pie, 10 gil' and 18", 
"'lui'" caiClJIaIioo _ the 
12" and 24' spacing eLI, 18" is{ 
hallway bel,,,," 12" and 24', 
the ~re is hallway _ 5.2 ' 

and Z6. '" 3,9), 

Muftiply (4) x (3<:), 
Wmple: 3.9 x 3. 
To _ gaVmin.. dMd,,' . 

128-

This " ~,pressure ~ III. 
orifice. Se!~ it based on 
your equipment Use the lowest 
wOOillQ possure that 51m 
aJIows !rrlcient operation of 
tr. check "~,, and provides 
needed r.o','l rates. 20 psig wi!! 
allow positi~ openirlg 01 
10 ps~ ch!'J< valves, Pressure 
~tfle ,,11 be higher, 

look in Tab" 3 une" 211 psig, 
MO'te ~O',~n unbl you find the 
row ,ai, (5) you need. Example: 
11.7 ozlmin. ~ beiw'.tn tt.055 
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Table 2 Ounces per outliii per minute al1 mph~-- -
Number of ounces of Te!one per outlet per minute 

for various row spacings at speed of one mile per hour. 
Row spacing In Inches 

GPA 10 12 2' 30 32 " 36 " .0 .2 ... 48 Calibrating positive-displacement -:4 .4 
.. 

.4 .5 
.. 

.5 .5 \; .1 .1 .3 .3 .3 .3 ground-driven pumps . y, 2 . 2 •• .5 5 5 .6 .6 .6 .7 .1 ~ 

2 .3 .5 .1 .1 .1 ~ ~ . .9 .9 
- 1.0'- -ui' These pumps do not use orifices. Flow rate is detennined by 1 

.5 1.1 13 1.4 15 16 1) --1.7 1.S" -1.9 . 
20 2 •• sprocket size on the drive wheel and pump, drive wheel tire size, 3 .6 .8 1.6 1.9 2.1 22 23 2.5 2.6 2.t 28 ·3.0 

.9 10 21 2.S 28 2.9 3,1 35 3.5 36 3.8 .1 
, 

application width and piston stroke length. Refer to the 4 
5 1.1 1.3 2.6 32 3.' II 39 4.1 • .3 . '5 41 ·'$r 

manufacturer's instructions to set the target flow rate. Then cbeck 6 1.3 15 31 3.9 (,- 44 ".T'" 50 ·'5.2 5' ·sr6.l-

7 1.5 12 36 '.5 '.1 '.9 5.5 5.8 6:f -ii.4 6.' 72 actual flow rate and distribution as mentioned. 
& 1.1 2.1 4.2 5.2 5.5 5.8 6.2 66 6.9 7.3 1.5 ·81' 
9 1.9 2~ 4.7 5.8 62 6.5 7.0 1'.4' 7.8 8.3 8.5'·'·9.3 

10 22 26 5.2 6.5 6.9 1.3 t.7 83 8.6 9.1 95 id.3 
11 2.' 28 5.7 7.1 7.6 8.0 8.5 9.1 9.5 10.0 lOX 11.1 -- ----- --

12 26 31 6.2 78 8.3 8.7 9f 9.9 10:4 109 1T.4 12.4 
Note: Readfrom Table 2 ounces per minute at one 13 2.8 3.' 6.7 8.4 9.0 9.5 101 10.7 11.2 11.8 12.3 13.4 

14 3.0 3.6 1.3 9.1 9.7 10.2 10.9 115 12.1 ·'28 ,j.j ".5 mile per hour for your gal/onage and row spacing. 
15 32 3.9 7.8 9.1 10.4 10.9 n.s 12.6 13.0 135 ".2 ' if' Multiply this figure by your tractor speed, and YOll 
16 35 41 83 10.1 1ft -,f.6--'2." 13J 13.8 14.5 152 16.5' g~!'you(dumbe,--of Ol(ne~~ per ",in}!!e, qf jumjgani 
17 3.6 ••• 8B 10.9 11., 12' 13.2 13.9 ".6 15.4 is.9 11.5 per outlet. To adjust for flow rate difference 
1& 3.9 H 9.3 11.8 12.' 13.1 13.9 ".8 15.5 16.' 17.1 18.6 benveen Telone and water. multiply Ollnees per 

) 19 '.1 '.9 9.8 12.3 13.1 138 15.0 15K -16:4 11.6 li.o i[6' minllte flow per outlet indicated in Table 2 zo '.3 52 10.' 12.9 13.8 15.1 lS.1 16.4 17.2 18.2 19.0 21.. bx 1.1 to gel Qz./min./QlJ!!e1 wow; 

Table 3 



Transferring Telone 

General practices. 
When transferring Telone. 

follow these procedures. rules 
and precautions: 
• All federal, state. and 

local rules or regulations 
must be observed. 
Because Telone has a 
flash point of 83'F (28'C) and therefore is classified as a 
"flammable liquid" and is used in locations where uflammable 
liquids are handled, processed. or used, but in which the 
vapors will nonnally be confined within the closed 
systems ... and can escape only in case of accidental rupture ..... 
storage and handling ofTelone must confonn to certain 
requirements of the following: 

National Electrical Code (Class I. Division 2) 
National FIre Protection Associarion (NFPA) Code 
Unifonn FIre Code (UFC) 
Occupational Safety and Health Administration (OSHA) 
requirements 
Environmental Protection Agency (EPA) requirements 

In part, these regulations require: 
Bottom outlet valves on tanks 

- Emergency relief valves on tanks 
- Fue resistance of valves 
Sources of ignition must be eliminated. Unnecessary engines 
must be shut down, smoking in the area suspended. and 
bonding cables attached between the invoh'ed vehicles. 

• Perscnnel necessary to the transfer operation must be provided 
with approved personal protective equipment (see "PPE 
Requirements" pg. 25). 

• Tractor tanks must be of steel or stainless steel. Any tanks 
used to transport bulk products on public roads shall meet all 
federal, state and local transportation requirements. Non-code 
tanks can only be transported if completely empty. 

• During transfer ofTelone to the tractor tank. the vehicles must 
be parked in a manner that minimizes any chance of 
movemen~ provides a neat hose arrangement without coils or 
sharp bends, and allows either good visibility of the tractor 
tank gauges from the pumping control point or easy, sure 
communication between an observer and the operator. 

• Emergency wash water. soap and towel must be easily 
available, and eye wash bottles must be placed in a readily 
available position just outside the immediate work area. 
The transfer operation must be perfonned in daylight or in a 
well-lit area at night. Good general illumination is necessary 
so that all elements of the operation may be visually 
monitored. Hand·held lanterns or flashlights do not provide 
suitable lighting. 

Reqllirememsjor storage and 
handling of Telone inc/ude tanks 
u"irh bortom owlet raires and 
emergency relief\·al\'es. Valn's 
should b~ fire resistalZt. 

'_._. _____ ""0 ......... _. __ 
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B~fore loading 
Telone, pllt on 
all required 
personal 
protective 
equipment. 

) 

~­.~. 

1--

Attach 
electrical 
bonding 
cables before 
connecting 
liqlfid 
transfer line. 

Bulk Site Transfer Operations 
• Loadini/Unioadini 

• Ni.tro:l:l!n Pad 
·Sl'inp:u~ __ 

Securely connect liquid 
transfer /ines, making 
sure there are no leaks. 

The truck loading connection must 
be prm'ided with a dry-disconnect 
adapter and cap (Kammlok or 
eqlfiralent). 

Be Sll~ {nIcks and 
ta1lks are properly 
labeledfor Telon" 
soil fumigant and 
placarded to meet 
DOTmles. 

Pumps, hoses and otha Jittings on a tnlck 
used to (ramJa Telone should be in good 
operating conditio/I. 

--::-~-~--.-,~,--~ <- ~-•• ---. -. --...."..--_ •• _---
---~-----

General loading requirements for DOT 
equipment. 

Put on all required personal protective equipment and make 
connections in the following order: 
a. Electrical bonding cable. 
b. Liquid transfer line. 
The tanks are clean. For example, they should not contain residues 
of other chemicals or solid matter. Tanks must be absolutely dry. 
Small amounts of water could initiate a corrosive condition. 

• The tanks are properly labeled for Telone and placarded meeting 
DOT rules. 
The pumps, hoses, and other fittings on the truck are in good 
operating condition. 

Note: Hoses must have dry-disconnects. 
• There is no aluminum, magnesium, zinc, cadmium, or alloy 

containing aluminum or magnesium in any part of the system that 
will contact Telone. 

Note: Galvanized materials must not be used. 
• The tanks must be provided with a bottom connection for loading 

and unloading. Top loading of flammable liquids is not 
recommended, but if top loading is used, a dip tube must extend to 
the bottom of the tank (maximum 3 to 5 incbes above) to prevent 
free-fall of the liquid. To avoid static buildup, the initial filling rate 
must be low until the inlet is covered. 
The loading connection must be provided with a dry-disconnect 
adapter and cap (Kamvalok or equivalent). 

• The tanks must have a "working" vent (other than a 
pressure/vacuum relief) shielded within the roll-over protection. 
The pump must be a centrifugal pump of steel, stainless steel, cast 
iron, brass, or ductile iron. The shaft seal should be a rotary 
mechanical seal (Durametallic, Johu Crane or equivalent). The 
pump shaft shall be steel or stainless steeL Positive displacement 
pumps are not to be used. ~ 
The pump dischilllle must be fitted with a gate, ball or globe valve 
between the pump and the transfer hose. 

• The truck must be provided with a hose for transfers, the dischilllle 
end to be fitted with a dry-disconnect coupler. 
The transfer pumps may be PTO-driven or gasoline-driven (in 
remote locations where electricity is not available). 
If a gasoline engine is used, it must be provided with a 
spark-arresting intake and exhaust The exhaust must be placed so 
that there "ill be no heating or impinging of any parts of the 
transfer system. Regnlations also call for other safety measures 
with regard to the ignition system, spill shielding and prevention of 
vapor intake. Further, the exhaust gases or the exhaust system shall 
not interfere with the operator making the transfer. 
IN CALIFORNIA, loading requirements for DOT equipment 
includes use of a vapor exchange system. 



Transfening Telone 

Requirements for 
loading a field 
nurse tank. 
I) Put on all required 

pe~onal protecti ve 
equipment and make 
connections in the 
following order. 
a. Electrical bonding cable. 
b. Liquid transfer line - Connect the load line from the 
pump onto the loading connection. 

2) Set the meter, if used, for the delivery quantity. Align the 
valves in the pump station for delivery. Open the main 
valve from the bulk storage tank. 

3) Start the pump. Watch for leaks. Start delivery by . 
activatina the quick·actina valve or meter mechamsm. If 
leaks are

e 
detected, shut d~wn the entire operation for 

repairs. Constant attention to nu~e tank level is essential. 
Do not overfill the nu~e tank. 

4) Wben filling is complete, shut off the flow at the 
dry·disconnect or at the meter before shutting off the 
pump. 

5) Close the truck tank valve and the quick-acting valve. If it 
is desired to drain the hose. realign the pumping valves to 
take a suction on the hose, and restart the pump. 

6) Disconnect the hose at the truck, and elevate the hose 
while opening the dry·disconnect. When the hose is empty, 
close the dry-disconnect and shut off the pump. 

7) Align the 
pumping system 
valves to "off." 
Shut off the bulk 
storage tank 
valve. Close the 
vent valve. 

8) Read and record 
the gauge 
readings. Close 
the gauge valves. 

9) Using approved 
pe~onal 
protective 
equipment 
(see "PPE 
Requirements" 
pg.25), 
disconnect hoses 
and plug or cap 
all openings. 

NOTE: IN CALIFORNIA, when loading a field nurse tank, you must 
connect L'Je vent to venting line leading back to the source tank. 

must a 
"working" vent 
(other than a 
pressure!VGCIlllln 
relief) shielded 
within the 
roll·over 
protection. 

must 
prodded with a hose jor 
trallsjer, rhedischarge end 
to be filled with a 
dly·disconnect coupler. 

I!::n=========:::;:!l ... _ 
COI/neef dt!Clrico/ 

bonclillg cahftO 

-'~-"-'beJorl' /{!{ddii/lg 
liquid tfllmlt.'r lint'. 

is used 
for transfer, it 
mllst be provided 
with a spark­
arresting intake 
and exhaust. 

Before "W~"'6 J'''~ 
transfrrs, pur on all 
required personal 
protective equipment. 

Field nurse tanks 
shollid be 
appropriately 
placarded and 
equipped. 

( 



Transfer from Nurse Tank 
to Applicator 

Ir:..::\.,;Jinl1 Arr1i'::lror Equipm~nt Requirerr.<!'nts 

\ 
/ 

Afier atraching the electrical bonding 
cable. COlInect liquid transfer line 
\\"[tll dry-disconnect coupler. 

.•..• _u"".-
~O/I'" .. .....---- ---

.r:... ........ ,. ______ ..... ,. .. ___ 

.-.....-. .. ----. __ .....-.-.---_ .. _------... -------_ ...... --_. 
~~~-~-~--------- -----

Requirements for transfers from nurse tank 
to tractor tank. 
I) Put on all required personal protective equipment and make. 

connections in the following order: 
a. Electrical bonding cable; 
b. Liquid transfer line. 

2) Open the valves in the following order: 
a. Vent valves (both units); 
b. Tractor tank filling valve. (12·volt DC valves should Dot 

be used unless they meet hazardous area use codes); 
c. Dry.<fisconnect transfer hose; 
d. Nurse tank valve to pump suction. 

3) Start the pump. The pump must have a spark arresting intake 
and exhaust. (Hydraulic·driven or PTO-driven pumps are 
preferred.) 

4) Start the flow by opening the valve on the pump discharge. 
5) Watch the tractor tank level through the sight gauge. ru the 

level reaches "full," close the dry.<fisconnect at the tractor 
tank and stop the pump. Do not leave the system unattended. 

6) Close the valves in the following order: 
a. Tractor tank filling valve; 
b. Valve at pump discharge; 
c. Vent valves used during filling; 
d. If the operations are finished, close the nurse tank valve to 

the pump suction. 
7) Disconnect the tractor end of the hose, and then disconnect 

the bonding cable. The nurse tank is now ready for the next 
fill. 

Olle/! af! nmnf'crio1!s are secure, 
starr rfa.' pllIHp. While loading. '}~·atch the tractor 

tank l .. ·e/ through the sight gauge. 



Transferring Telone 

Understand your 
mini-bulk tole. 

The 250 gallon mini-bulk 
tote used for delivering 
Telone weighs approximately 
3,000 lbs. when fully loaded. 
It can be forklifted from 
front, back or side. It arrives 
at your farm with tamper-evident wire seals that must be cut 
before opening the outlet valve. With dry-lock couplings, 
this mini-bulk tote allows you to transfer Telone through a 
closed system. Anyone involved in the transfer operation 
must wear proper protective clothing and have proper safety 
equipment at the transfer site. 

1) Pull cotter key and remove cover from 
male dry,lock coupler at bottom of tank. 

2) Cut seal and open oullel valve. 
Before you connect the supply hose to the outlet 

coupling, cut the outlet's tamper-evident seal and open the 
ball valve. 

3) Connect supply hose to mini·bulk 
oullet. 
Your applicator supply hose should be equipped with a 

female dry-lock coupler. Position it face-ta-face with the 
outlet's male dry-lock coupler and press it flrmly into place. 
Be sure the locking ring locks into place. 

4) Connect transfer hose to application 
system. 

5) Start pump and complete transfer. 
You can tranSfer with the pump on your applicator if 

you have a PTO or elecuic metering system. With gravity 
flolV and ground-driven systems. you must use an external 
pump. Once you complete transfer, stop the pump. 

6) Disconnect supply hose. 
Grip the lock ring on the supply hose coupling and 

fIrmly pull back for a clean disconnect. 

7) Return mini-bulk when empty. 
Never attempt to put any other product into a 

mini-bulk tote. 

' .. - " .. ' .. ""-"'.,' 

Outlet valve. Your label for 
applicatoi s'.;~~!y hose Telone. Se~ tr: 
(equipped \.,,!~ a preGue: i2:"' ic' 
fema!e dry-i·JC~ corn~;~:= ::::2;:5 
coupl"r) CG.,",cts here on pe:sc-,' 
te 2 ma'- .-. lor, prot--- --

''l- '-- "'~- ~,.:~. 

Flammable symbol. This 
label reminds you thai since 
Telone is a flammable producy-­
no one should smoke within \..... 
50 It of the mini-bulk tote. 

I :,J,f: ~.!: ,.: .:::~.- ____ ~ ctmral point \dU1Z lifting. 
l!:;;;============"""-~",,,,;=::!l... _ ,quo',·, 9· '_; ,:], . ..prod._ •. _,~~. c. 

~~t. ouif~t'ib'2;1 \"{v~'is"~ '··~nai1d""~~~"'"I11';·:.a;-"" ~,;;-;-,; -.~,t-:"." '" ,.' n,~,-:;'~'_.ijt:!Y·.··~;iW,:""",""iMli 

opened. co'.;c:;ng5 can eme~~::~:'~s 

b:: ':C::ri::::::: 



\\7th dl)··disconnect couplillgs. this IIO gallon 
mini~blllk cylinder allows yOI/ to transfer Telone 
through a closed system. 

) Check/or broken or r;==7'=====:;;::::=====; 
tampered seals. Check 

cOlltainer for leaks or other 
defects. If any indicatioll of 

tampering or defeer! are 
foulld. do not lise this 

cylinder and contact your 
Dealer or local DowElanco 

~pres~ntati\'e. 

Lift profect;"e plate 011 

:\itrogen Cylinder Bo.\ 
aHd open Xitrogen 
Cylinder Valve. Do !IOI 

mmper with reglilaror 
wId hose assembly. Ope1l 
>:itrogcn Inlet Valve alld 
check/or I,a/.:s. if lea!':s 
are found. sh~!l off af! 
\'ah'es immediarely. If}fo 
leaks Gre fowrd. the 
cyliuder is recuZYfor 

Connect product transfer 
hose to Outler Vall'e and 
transfer pump. Do nO! 
tamper with regulator and 
hose assembly. 

[}"mls/er. Engage transfer pump in rransjermode-ncco-rdillg [0 pump 
operClling proct'dures. \\711:'11 I!wl.1a is dOlle. close OlLtl~[ V3h'e all 
c.,'finder "efon~ riiseHgngilf;! !)wnp. Close l"'irrogen CylinJa Valve in 
:-':i(ro~en C\'\inJer Bo\. !lIt'!! dOH' Kitrm::en Inlet Valve OI1I'J~ nlimler. 
Di5(,o~11It:l·r-Inm.iff1r frost' .ti·Olll ll'wrifa l'~rmp (lIld Outler \-;1h e. -

Understand your 
mini-bulk cylinder. 

The 110 gallon mini·buL~ 
cylinder used for delivering 
Telone weighs approximately 
1,600 lbs. when fully loaded. It 
can be forklifted from fron~ 
back or side. It arrives to your 
farm with tamper-evident wire 

seals that must be cut before removing the cover plate. With 
dry·disconnect couplings, this mini·bulk cylinder allows you 
to transfer Telone through a closed system. Anyone involved 
in the transfer operation must wear proper protective clothing 
. and have proper safety equipment at the transfer site. 

Before unloading. 
I) Check for broken or tampered seals. 
2) Check container for leaks or other defects. 
3) If any indication of tampering or defects are found, do 

not use this cylinder and contact your Dealer or local 
DowElanco representative. 

Unloading procedures. 
I) Read and follow label directions for product use and 

personal protective 'equipment requirements. 
2) Do not open any fittings or valves other than the Nitrogen 

Cylinder Valve, Nitrogen Inlet Valve and Owlet Valve. 
3) Connect product transfer hose to Olltlet Valve and 

transfer pump. Open Outlet Valve on cylinder. 
4) Lift protective plate on Nitrogen Cylinder BOJ and open 

Nitrogen Cylinder Valve. Do not tamper with regulator 
and hose assembly" 

5) Open Nitrogen Inlet Valve and check for leaks. If leaks 
are found. shut off all valves immediately. If no leaks are 
found, the cylinder is ready for transfer. Engage transfer 
pump in transfer mode according to pump operating 
procedures. 

6) When transfer is done. close Outlet Valve on cylinder 
before disengaging pump. 

7) Close Nirrogen Cylinder Valve in Nitrogen Cylinder Box. 
then close Nirrogen Inlet Valve on the cylinder. 

S) Disconnect transfer hOSe from transfer pump and Olltlet 
Vah·e. 

Before returning the container. 
Reier to the Operating Procedures posted on the Telone 
cylinder lor complete details on returning the container. 



Safety Precautions 

Read and follow 
safety and handling 
precautions. 

For your well-being, it is 
essential that you read and 
follow all safety and 
handling precautions_ For 
complete details, refer to the 
label on Telone and the ',elone User's Guide." 

Personal protective equipment 
(PPE) requirements. 

The label for Telone requires you wear appropriate clothing 
and equipment when carrying out any operations that involve 
direct contact with Telone. They include: 

• Equipment calibration or adjustment 
• Equipment clean-up and repair 
• Product sarnpliog 
• Any activity less than 6 feet from an unshielded pressurized 

hose containing Telone 
• Removal of tarp or plastic film 
• Rinsate disposal 
• Fumigant transfer 
• Clean-up of small spills 
• Preparing containers for aeration 

Handle with care, 
Telone is classified as toxic and flammable. Do not inhale 

vapors. Do not get on skin. Do not get in eyes. Do not swallow. 
Immediately wash hands. arms and face thoroughly with soap 
and water after handling Telone. Carry eye wash boule full of 
water, Carry at least 5 gallons of clean water for emergency 
washing. Wash contaminated clothing. Destroy contaminated 
leather gloves and shoes. Wash and aerate contaminated 
protecti;'e equipment until odor is gone. Consult the product 
label for Telone for important details on safety and handling. 

Buffer zone. 
An application ofTelane shall not be made within 300 feet of 

an occupied structure, such as a school. hospital. business or 
residence. No person shall be present at this structure at any time 
during the seven consecutive day period following application. 
This buffer zone does nO( apply to use on soils to be planted II ith 
perennial crops that will not experience additional I.3-D 
treatment for at least three years. for example pineapp!e. perennial 
vines. hops. mint, fruit and nut trees. 

Coveralls 

\ 
( 

.'. 



~; .. - - .:-;:-;--.;: . 

~Respirators: Half·face respiraror""irhface 
Sl!aling goggles; full-face respirator. 

) 

Gloves and Boots: Wear gloves er.d qools 

Special 
Activities. 
For special activities with 
exposure to high airborne 
concentrations of Telone. 
such as clean-up . 
following large spills. 
handling of TeJone in. 
poorly ventilated areaS . 
and bulk tank cleaning: 
• Body protection .. :. 

providing gas tight 
protection (leveIA) is 
required to Prevent . 
possible skin effects • 

• A positive pressure 
atmosphere supplying 
respirator (MSHN . 
NIOSH) approval-:, 
number prefix TC'-19C 
or TC-13F) mUst be .' 
worn .. 

7
m£U!e only of EVA!- or n.eoprene.',h,r.l-.andling 
Telone. Leather gn:es no protectzon. 

==~~====r=r=r=r=r=r=~-

Apclrcatcrs c!.;tside 
e."".CicSed cab: 

Handlers in I2at'" 
area within 5 days 
&~r 

H2ndlers ex~c"" to 
high corar.~:!lons 
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Maintenance 

Regularly check and 
replace hose lines. 

Since Telone and sunlight 
can cause hoses to 
deteriorate over time, always 
check all hose lines and 
fittings. Make sure you have 
no cracked, split or broken 
hose lines. Each year, make it a 
practice to replace hose lines to 
ensure safe, effective 
application. 

Keep dry-disconnects 
clean. 

When not in use, always 
keep dustcaps on all male and 
female dry-disconnects to 
protect the seals. Consult the 
manufacturer for more 
information on maintenance and 
warranty work. 

Flush application 
system with diesel 
fuel. 

At the end of the season 
after completing all applications 
of Telone, flush tank, pump and 
hoses with fuel oil, kerosene. 
diesel fuel or similar petroleum 
solvent. Drain and fill the pump 
system with fuel oil or a 50/50 
mix of motor oil and fuel oil. 
Never use water to flush the 
system. 

Each year. replace to 

t'llsure safe. (.jf!crh't apptio;;iflIL 
Also lIIaillwi1~ check nt/res l:!!d 
(li/II:1" Cfll11l'01:":II!~. not if use. ket'" 011 aU mate' 

dry-discol1llt.'<:ts [(ll'mrt!ct S('(lfs. 
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Telone is recommended 
for control of 
nematodes in soils to 
be planted to crops that 
include (but are not 
limited to): 

Vegetables Fruit and Nut Crops 
asparagus lettuce almonds lemons 
beans melons apples limes 
beets, red mustard greens apricots loganberries . 
black-eyed peas okra bananas nectarines 
broccoli onions· . blackberries olives 
brussels sprouts parsnips blueberries oranges 
cabbage peas . boysenberries peaches 
cantaloupe peppers . cashew nuts pears 
carrots pimentos cherries pecans' 
cauliflower potatoes chestnuts persimmons 
celery pumpkins cranberries pineapple 
collards radishes currants plums 
corn rutabaga dates pomeg ranates 
cowpeas salsify dewberries prunes 
cucumbers shallots figs quince 
eggplant spinach gooseberries raspberries 
endive squash (summer) grapefruit strawberries 
garlic squash (winter) grapes tangerines 
horseradish sweet potatoes hazelnuts (filberts) tangelos 
kale swiss chard hickory nuts young berries 
kohlrabi tomatoes huckleberries walnuts 
leeks turnips kumquats 

watermelons 
Field Crops Nursery crops 

alfalfa mint floral plants 
barley oats ornamentals 
birdsfoot trefoil pasture grass shrubs and bushes 
buckwheat peanuts forest, shade, fruit and nut trees 
clover popcorn vine and bramble fruits of all types 
corn rye When used according to state nursery 
cotton saHiower regulations, Te10ne may be used in tho 
flax sorghum production of certified nursery s:ock. 
grasses soybeans 
hops sugar beets 
kenaf sugarcane 
lespedeza tobacco 
millet vetch 
milo wheat 
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Hoses, pipes and 
transfer lines. 
Hoses, pipes and transfer lines 
should be rated for the 
maximum working pressure of 
the system, Compatible 
materials include: 
• Nylon 
• Cross·linked polyethylene 
• High-density polyethylene • Teflon 
• Polypropylene • Stainless steel 
• Steel • Brass 
• Copper • EPOM 
• low-density polyethylene 
The following are recommended for fixed piping: 
• Schedule 40 seamless carbon A53 
• Schedule 10-40 stainless steel 

Seals, gaskets and packing. 
Viton A seals have been used satisfactorily; however, 
they may deteriorate rapidly if sliding orrotary seals are 
operated dry, Seal, gasket and packing materials include: 
• Teflon • Vilon A 
• Kalrez • Polypropylene 
• Nylon • EPDM 

Pumps, valves and fillings. 
Stainless steel is the best recommendation for pump shafts. 
Mild steel may be used but will rust and may cause premature 
seat failure. Pump shaft materials include: 
• Staintess steel • Brass 
• Cast iron • Steel 
Compatible materials for pump housing include: 
• Stainless steel • Nodular iron 
• Cast iron • Brass 
Valves and fittings may be made of: 
• Stainless steel • Steel 
• Brass • Cast iron 
• Copper • Nylon 
• Polypropylene • Cross-linked hi~~-dens:ty 

polyethylene 

Screens and strainers. 
Make sure the pressure rating on the strainer excee:!s the 
pressure output on the system. Compatible materia's for 
strainers and screens include: 
• Siainiess steel • Monel 
• Brass • Nylon 
• Copper 

4t •• 

Hazardous decomposition may 
occur with release of hydrogen 
chloride when lelone comes into 
contact with aluminum and its 
alloys. This decomposition may 
occur in a reaction and may also 
liberate heal. 
Do not use containers, pumps, or 
other transler equipment made 01 
aluminum, magnesium, zinc, 
cadmium, or Iheir alloys. Under 
certain conditions Telone may be 
severely corrosive 10 such ~elal~. 
(Note: ZInC includes "galvanized. ) 
PVC, Buna-N. neoprene and 
fiberglass have the potential to 
dissolve and therefore should not 
t:! '..:~~~·A S~~\:;:: with Te1one, 

'. 
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