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Tom Duafala, Ph.D. 
Soils Chemicals Corporation 
P.O. Box 782 
Hollister, CA 95024 

Dear Dr. Duafala: 

Subject: Guide to Application 
Pic Clor 60 Soil Fumigant 
EPA Registration No. 8536-8 
pic Clor 15 
EPA Registration No. 8536-21 
Pic Clor-30 
EPA· Registration No. 8536-22 

FEB 4 1997 

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 
thQ product for shipment bearing the amended labeling: 

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 
Special Review Branch 

Sincerely yours, 

/5/ 
Cynthia Giles-Parker 
Product Manager (22) 
Fungicide-Herbicide Branch 
Registration Division (7S0SC) 

Special Review and Reregistration Branch (7S08W) 

"'IlIlPM' ,~ ... 



) 

BEST AVAILABLE COPy 

)) 

Soil Fumigant ... 

A Guide to 
Application 
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A Commitment 
to Quality and 
Stewardship. 

DowElanco strives to be 
a good steward ofTelone* 
soil ftlInigan~ 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 moa: way of ensuring 
that useIS handle and apply 
Telone in a ruponsible way 
that provides maximum 
benefits. 

• .- !tUH_HI n l "H 

At bulk remlinals. rail 
car loads ofTelOlIt are 
{ralls/erred with care 
and attention to qllaliry. 

Tht purity of Tel one is 
maintained with large, 
in-line filters as it flows 
from rail cars into bulk 
storage tanks. 

taken/rom each 
illcoming load to t~stfor 
product illtt'griry. lab. trained technicians 

cOllduct II series of teslS to verify 
qua/iry.: 

"'~~d[jc.,FoIl'Q 

Ti!looe is a Restricted Us:: FE5ticid:::. 
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Nematodes and Other Soilboll1e Pests 

Damaging crop 
potential. 

Plant pU'-siric nematodes 
live underground and reach a 
size of only x," to about X .. · 
long. But these microscopic. 
thru.dlike roundworms can 
destroy crop potential and 
cause substantial losses in yield and quality. 

Some 2.200 s~es of nematodes attlck 
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 enla!iemen~ gall formation. root distortion. root tip 
injury, excessive root branching and other forms of 
abnormal development 

Nematodes can stunt the plant by reducing its ability 
to talce water and nutrients from the soil. This leads to 

nutrient deficiency and water stress S)1nptoms abo\'~ 
ground. Nematodes can also cause less \;sible 
disruptions of plant metabolism. reflected in reduced 
yields and crop quality. 

Two basic types of root parasitic nematodes feed 
00 crops: 
1) Eodoparasitlc nematodes enter and feed within 

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

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

Providing entry pOints for diseases. 
Nematodes predispose plants to di.<tases by re~"cing 

plant vigor and providing entry points for OIher 
pathogens. Soilborne fungi and bacteria threaten a Filnr; 
life and can cause (xtensi,e damage ar.d yield loss. 

Insects can damage roots. 
Symphylans (centipede-like insecli) can be s",,'u, 

pests, feeding on roots and other below-ground pa::, at 

Nematodes can 
decrease rhe value of 
potatoes. 

An' 
[HOisted, enlarged alld dejomJed carrots. 

Nematodes SlwJl rOOl 

development. depriving 
the growing plant of 
vital nutrients. 

.-\S nematodes eat a\\'ay a crop:~ roft!'ntiaf, the)" 
hamper gro~\'th and reduce pialll height. 

How Nematodes Spread 
Nemawd(.~' c/lrin! linda COIll;IlUOUS 

croppill~'< wfd sltor{ mwr;olls. TIllage 
lools spn/od lli'IIJa{(Jdes IftroughoUl 

illfesced field.\' alld t"T(1I carry t/zem infO 
Ileh'jield,. S('lIwtode.'i also spread 

thrOll~h irri·.!({tilllj \1"O/t'r drawn from 
sources ful by lh~' I"/flll1r( (ll' illff!Judfields. 
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Microscopic root 
knot nematodes 
Iud within a 
plant's root 
system. sapping 
thtliftfrom a 
onu-htalthy 
crop. 

Reniform nematodes feed Otllside the root nssHe. aruf 
produce up to six generations in one growing season.. 

many plants- Most conunonly found in moist soils \\ith 
high organic conten~ symphylans move up and down in tht 
soil as tempetaOJres and water levels fluctuate. They can b< 
hard to detect 

WlIeworrns can also damage crops. Hard to <k!«:~ they 
move up and down in the soil sinular to symphylans. 

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

nematode problems. With reniform nematodes in parlicular. 
there may not be any symptoms other than <kpressed 
yields. Soil testing helps i<kntify specific nemalOde species 
and establish population levels on a field·by-field basis. 

.' ""'" \, .j<stcan 
ltlp idtruify 
\Olu!Cher or not 
I Jitld has 
lematode 
'robltmJ. 

For best results, take soil samples w~ nemalOde 
populations peak. immediately following the susceptible 
crop. (Samples may also be taken prior to the gIO\\1ng 

F;;;,~;;,;;;;;;;;;;~9ffi=nTT=n=rrmm=nTT:;=¥rri1 season. B~ then treatment decisions should be based 
on available threshold levels.) 

• 

• 
'" 
" 
" 
" N 

follOWing table USls many 
importanl plant-<larnaging nematode 
parasites and their host crops: 

PlANT PARASITIC NEMATODES 

-._o;;_._z;~ --!~ 

Relathoe si:c-s of nematodes. Plam parasiric species range illlengr;z 
from ~'I-I" TO abo/U y:-.j ': 

One composite sample of20 to 30 cores should b< 
taken for each 10 to 20 acres in a field. Sample in a 
'W" panern. 

the soil, SO sampling to a <kpth of 6"-IS"will 
generally give a good idea of the overall population. 

Ob!aining accurate results from soil tesIS requires 
care in taking and handling soil samples. Cornmon 
causes of error include: 
• Not tiling enough samples. 
• Sampling in an inconsistent pattern. 
• Improper storage and shipping. 
• Not taking post-treattnent andlor pre-harvest samples 
to determine thFneed for additional pest management 
practices. 
Samples should be kept cool and promptly delivered to 

the laboratO!)' since only live nematodes show up in soil 
tests . 

Use a ttputable laboratory and submit all samples to 
the same laboratory. If using different labotatories, evalu2!C 
results carefully, since reporting procedures vary. 

Testing for other soil pests. 
W""worms and symphylans can b< sampled using 

sifting screens (\\ireworms can also b< haired). Ta,\e soil 
=ples at tht depth where a pest most likely lives at that 
time of year. Post·treatment andlor ptt-harvest S2.'!lpling is 
recommended to determine the need for addition21 pest 
management practices. 



Fumigation 

The value of Telone. 
Telone soil furrJgant 

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 sires for ci!nJS 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 grov.ing season. 

Telone will control pests in the soil treatment zone 
at the time of fumigation. It 'Iill not control pests 
introduced Into the soil treatment zone after 
fumigation from sources such as contaminated soil, 
equipmen~ irrigation water, planting material and 
nematodes that migrate up from below and from 
outside the fumigation zone. 

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 delim a lethal dose. 

Injecred into the soil as a liquid. Telone quickly 
volatilizes into a gas and permeares the soil mass. As a 
gas. it reaches nematodes and fungi by mo,ing 
through air spaces in the soil mass and dissolving into 
the film of water that surrounds soil particles. 

Effective pest control with Telone depends not 
only on its basic toxicity, but also on methods of 
application, rate of diffusion. degree of water solubility. 
adsorption and decomposition rate in the soil. 

When to fumigate. 
Many factors affect the decision to fumigate. It may 

be essential to fumigate as a regular practice wh~n 
growing high-value cash crops (e.g .. root cosmetic 
crops) due to the high risk of losing l precious SlonJ 
and big investment in production costs. In other crop,. 

AVAILABLE COPy 

TtdOllf! 
ft'W.:/U .. 'J 

11I!I1w((Jdt'.'i 

!Jy II1m-ill:< 
thn.m~h air 

.\/Jt.1Ct'S ill lite 

.\uif tIlo.'s. 
di.\so/t·ill-:': 

il1lll rln' .I;h~j 
c{ lnUt'r r/zm 
" -·.'r"rnlltitd~ 
\/I!! t'l,ll'ti(·!n. 

TeiQlle made the 
diffErence between 
a damaged crop r' 
and a high-qualilJ:. 
high-yielding crop. 



T ",ated \'s. ltmreated peanuts. 0" the left, broadcast· 
applied Telolle. 0" tit. rigltt, no treatment. Telone 
controls lIematodes and helps keep peanuts healthy. 

• Awl lDoliclwdiJrus spp.) 
• Burrowing IRJJJIopholus spp.) 
• Citrus (Tyltnchulus sp.) 

ilW ?l 

• Cyst I Htltrodm spp.) e.g., sugar beet, soybean. 
carrotan<!wbeat 

.) 

Resales of cotCOIl treated 
h"itlz Tetone ill-row 
(joregrowld) alld 
wrcreoted check 
( backgrolllId). 

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

• Dagger (Xiphbrema spp.) 
• Lance (Hoplcla/nuu spp.) 
,Pin (Paratyltnchus spp.) 
• Reniform (ROIylenchufus spp.) 
• Ring ICricontmaidts spp.) 
• Root knot (Meloido8)7lL spp.) e.g., M. a",nona, 

M. jamnica. M. c!ri/lroodi, M. hapla 
, ROOIlesion or meadow (Praryknchus spp.J 
, Needle (wngidorus spp.) 
,Sheath (Hemlcycliphoraspp.) 
• Spiral IHtllocorylenchus spp., ScureUonema 

spp .• Rot}1ltnchus spp.J 
• Sting (Btlonolalnuu spp.) 
• Stubby roo! IT richodDrus spp.J 
• Stylet (Tyknchorhyncluu spp.) 

TIt·(1tt.'d \"s. wzrreated. 011 tire left. heairhy tobacco roots result from 
Tt!loHe application. On fire rigl/{. roots/rom untreated tobacco suffer 
li~ml xt'n'n' m'lHatode (/((11Iage. 

BeST AVAILABLE copy 

when pre-plant pest populations indicate levels lik!ly 
to cause economic damage, treatment becomes a 
wotlhwhile investment- and possibly an economic 
necessity. 

By combining information about pest species 2lld 
populations, crop value, field history and yield 
expectations, a grower can make treatment decisi0ns 
most !ilcely to produce the maximum return on 
investment 

Fumigation vs. contact nematicides. 
Fumigants reach nematodes by moving prinuri\y 

through soil air spaces and dissolving in soil water -
a very effective way to control nematodes. Contl!ct 
nematicides mnst 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 cercin 
climate, field and economic conditions. For optimum 
nematode control, use Telone. 

Telone C-17 soil fungicide and 
nematiCide aids In control of these 
typical diseases. 
• Soil rot (soil pox) of sweet potatoes 
• Verticillium wilt of mint 
• Pink root of onions 
• Granville (bacterial) wil~ black root ro~ and b::;ck 

shank diseases of tobacco 
• Pod rot of peanuts 

Examples of nematode/disease 
interactions that can be controlled with 
Telone II. 
• Root·knot nematode/fusarium wilt of cotton 
• Lesion nematodelverticillium wilt 
• 5mbby rootIcod:y ringspot of potatoes 
• Ring nematodeslbacterial canker of stone fruits 

Root-damaging insects controlled by 
Telone. 
• Symphylans 
• \V l!eWorms 

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

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

, 



Application 

Application timing. 
Telone can be appued at 

any time of the year wh~n 
soil conditions pennit 
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 plan~ you can apply Telone in the fall and 
effectively control nematodes for a spring-planted crop. 

Soil temperature. 
When you apply Telone, soil temperarure must be 

between 4O'F and 80'F at the depth of injection. When 
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 detennined by the feel 
method. The amount of moisture needed in this zone 
will vary according to soil type. The surface soil 
generally dries very rapidly and should not be 
considered in this determination. 

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

For fields with more than one soil texrure, soil 
moisrure content in the lighrest texrured (sandiest) 
areas must comply with this soil moisture requirement 
Whenever possible, the field should be di\;ded into 
areas of similar soil texrure and the soil moisrure of 
each area should be adjusted as needed. 

Coarser texrured soils can be fumigared under 
conditions of higher soil moisture ~'un finer texlUred 

Broadcast fumigatiol! 
gi"es you a jump onfield 

. work in the spring. 
wirhout hoving ro 

mallage fallformed beds. 

In crop areas where appropnate. apply Telone in 
fail or winter and beat !he rush of spring field 
work. Tests show that under proper ilpplicalion 
cenditions. early fumigation controls nematodes 
2.~d diseases as effectivEly as spring application. 
Telone can be applied in row or broadcaSt 

1) Broadcast for eaSier field 
management. ( . 

o;oadcast fumigation gives you a jump on fie Q 

work in the spring. wit~.out having to manage 
f;;U-lormed beds. Broadcast-rumigated fields 
remain flat until just 2head of transplanling. 
giving you more equip!l'.e.1t options to conkol .. ; 
winter flushes of weeds and incorpO!ale PPI ... , 
herbicides, inS€dicides and fungicides. 

-",. 

'. 
2) In-row appIication: .. :{, 
Il you build beds eaIly and apply TeJone in !he :' ,:. 
row, set your bedder to Itlrow up a higher and . >,' 
",ider bed than you would for sprtng fumigation. ',' 
Heavy winter rains can erode eaIly-formed beds. .-
2.~d this allows for possible bed settling.. 

BEST AVAILABLE COPY 



'1l) Control winter weed flushes 
In the row .. 

Make sure weed flushes don't get out of control 
wilh in·row application. If weed root masses gel 
too large, it may be difficult to destroy lIlem 
(usinQ chemicals, cultivation or both) wiUlOut 
damaging bed structure or bringing 
contaminated soil into Ihe planting zone. Same 
growers prefer a chemical burndown with 
Roundup'" herbicide before weeds get large and 
at least 30 days before transplanting to comply 
wilh 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) Freshen fall/Winter beds. 
Set your power tiller or rolling cultivator 
to freshen early-fumigated row ridges 
wilhout damaging the shape of the bed, 
and wilhout bringing contaminated soil 
into the planting zone. 

5) Apply PPI pesticides. 
Wilh early in-row fumigation, PPI 
herbicides, fungicides and insecticides 
must be incorporated into the bed - a 
process you can do when freshening 
early·fumigated row ridges. With 
broadcast fumigation, you can 
broadcast·incorporate chemicals with a 
finishing disk or power tiller. Or, you can 
row·incorporate into formed ridges. Be 
sure to follow all label directions. 

If you build beds 
early and apply 
Telone in the row, set 
your hedder to throw 
up a higher and 
wider bed than you 
would for spring 
fumigation. 
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soils; however. if !he soil moisture is too high, 
fumigant movement will be retarded and effectiveness 
of !he treatment will be reduced. Previous and/or local 
experience wi!h !he 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 
detennine !he soil moisture content of the area to be 
treated, censult your local extension service or soil 
conservation service specialist or pest control adviser 
(ag consultant) for assistance. 

In general, no irrigation should immediately 
precede subsoiling or fumigation; however, when 
irrigation is available and snrface soil moisture 
conditions are not likely to provide an adequate seal 
against fumigant [ass, a very light sprinkler irrigation 
to wet the top I" to 2" of soil may be nsed 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 wi!h little 
disturbance. In loamy, moderately coarse, or medium 
textured soils (coarse sandy loam, sandy loam, and flne 
sandy loam), a soil sample with !he proper moisture 
content can be formed into a ball which holds toge!her 
with moderate disturbance, but does not stick between 
the thumb and forefmger. Fme textured soils (clay 
loam, silty clay loam, candy clay, silty clay, sandy clay 
loam and clay), sliculd be pliable and not crumbly, but 
should not form a n'bbon when compressed between 
the thumb and forefmger. 

The amollnt of soil moisture directly influences the 
movement ofTelone through the soil air space. This 
affects the volume of soil treated and pctentially the 
rate of reinfestation. In coarse·textured soil, such as 
sand, the maximum moisture le;'el may be slightly 
higher due to larger soil air space. The opposite is tru~ 
for flne·textured soils. 

Keeping fumigant in soil water (where nematodes 
live) increases efficacy and reduces !he chance for 
vapcr to leave the soil and enter the atmosphere 
causing unwanted :!ir emissions. 
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Soil preparation. 
Telone works best in 

seedbed-ready soils free of 
clods and undecomposed 
plant material. Since Telone 
is drawn 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 
zone, till deeper than the plow pan for good fumigant 
penetration. This can be done as a pre-treatment 
operation or during application. 

Soli type and texture. 
To be effective, Telon~ must be able to move 

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

Coarse-textured 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-textured soils. 
the small 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 final soil 

surface (measured from the borrom 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 
thoroughly sealed. 

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

expected to control the populations that are present in 
the zone of fumigation 2t the time of treatment. Care 

/r~~ _ 

Ttl I('nell t!l!matodes u'bere lhey /i\'e. injeCT Telone at 1£'(I.,t 12-·10" 
tile j;'/(/I S{lil1U1fi,1Ct! (measured/rom the boltom of rhe main whe). 
DCt'per I'lcl<:ClIlcW is recommended "'/um /umigatill.,? s(Iil i\ [0 be plamed 
[II ~ll!t'Il-/r.I(~(t'd pitwts. such as perennial fruir alld Hut crU/,.L or 10 comrol 
<le(',,!y disrribflFt'd PI!SfS. 

BEST AVAILABLE copy 

~~- . - " 



F 
110 
100 
90 
80 
70 
60 
50 
40 
30 
20 
10 
o 

Compacud and cloddy soils hare tightly 
compres5ed particles that hinder the 
mOl"emelll and ejJecli\"eness of Tel one. 

"fl.en you apply 
Telone. soil 
temperature must 
be between 
40'-80'F at the 
depth of injection. 

As Illese sllldies indicare. it pays to 
illjeCl Telont deep enough to be effective 
against your nematode p~ssure. 

Telone works fC;;;;;,"-a;;;;;;;;;;;;;;;;;;;;;;==:= 
besl ill 

seedbed-ready 
soils free of 

clods and 
. undecomposed 
plant material. 

After fumigatio~ care must be tak~1t to prt!t'em rt!coJlI£fmillarioll of 
{he field ll:ith sources such OJ c011laJJ/ilwlt'd in-igarioll ll'(llt!/: 
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must be taken to prevent recontamination of the field. Growe15 
should beware of contamination sources such as movement of 
equipmen~ spreading of contaminated manure or use of 
infected seed. Another common problem to conlrol is moving 
soil from untreated areas into a treated area. 

Other possible SOUll:es of contamination include irrigation 
water, wind·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 10Ilo<>er interval is required if soil becomes 
cold or wet and for deep-rooted tree, shrub and vine planting 
sites. _ 

!Jter the fumigation interval, to prevent phytOtoxicity . 
(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 ifheavy 
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 ifTelone is 
present in the soil at concentrations sufficient to cause plant 
injury. Do not plant iftbe odor of Telone is present ",ithin the 
zone of fumigation . 

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

include: ~. 

o Rotational pattern with a non-host crop. 
o Field history and nematode levels. 
o Yield potential. 
o Broadcast or row treatment 
Consult the appropriate label and your DowElanco 

Specialist for more details on the proper rate of Tel one for your 
specific crop and conditions. 

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

treated area v.ithin 5 days after the application is complete: 
o Assessing/adjusting the soil seaL 
o Assessing pest control, application technique or 

application efficacy. 
• Sampling air or soil for Telone. 



Equipment 

Applicator tank. 
Application tOtc\;s should 

be stJ.inless steel, [i'jjd steel, 
or polyethylene, Metal tanks 
will corrode if Telone 
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 exhibit 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-discoflll(cts on all 
transfer hoses. 

Bottom filling of tanks is preferred. Top filling may 
be used only if an internal dip rube extends from the fill 
port to within 6 inches of the tank bottom. The rube 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 driven 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 DowElanco 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 ability to provide an 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 val res, lines and 
orifices. 

The most b:'.Sic deliwy and metering system will 
include fixed orifices, a pressure regubtor to control 
flow by adjusting the line pressure. and a pressure gauge 

Shutoff 
valve on 
sight 
gauges 

Minimum equipment 
requirements for 
field applicators. 

Ofll'/Y at 
1'1'0:'0' dq}[h 

Sraillless 
steel tank 
preferred 

Appropriate 
host diameter 

\ 
--

Tank lil! f.·quipped 
u'ith Teflon. 'Vitoll 
or EPDM gasket 

Line fiber or 
slrail!er 

benl'een uilJk 
and mm:iold 

tallk or 
appropriate 
alcemath'e 

End rol~' spillage 
mil!;mi:ar(ol1 

Hoses. manifold. plumbing 
alld other components mat/t' 
of appropriate materials (imf 
in good cOI!di!iQII 
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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 
problems in individual shanks. Individual shank 
monitoring can be accomplished with variable flow 
indicators such as RedbalI® 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 indude Raven Industries, Micro-Trak and 
Dickey-John. 

Electrical components on mettring and monitoring 
must adhere to the following guidelines: Motors must 
meet Class I, Division 2 standarM of the National 
Electrical Code 1t70. Meters and control valves may be 
standard design if they are non-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 
T\I;sted .\lire connections are not allowed. WIring must 
be "Extra Hard Usage" as defmed by NEC #70, or as 

~=::::::=;iri1 an alternative, may be standard \liring if 
~~~l".,.,-!jl sheathing or other protection is provided 

;;;~~~~~~~~A:pp:l~ic~a:tiO~n~systems mllst also be 
nitrogen padded and must include a 
vapor recovery system. vacuum" relief 
and pressure relief valve on tank. 
liquid level S(!/lSor or tape. or sight 
gauge with self-closing shllt-off valve, 

:gainstabrasion. pinching or other abuse. 

Injection knives/chisel shanks. 
The most commoo injection system is a metal tube 

welded to the trailing edge of a forward swept knife. The . 
oudet of the tube must be sligbdy 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 at, or 
as near as practical, to the discharge point of the fluid to 
limit spillage which may occur when the knife is raised 
from the ground. This may include a ball, poppet, or 
diaphragm cheCk valve, or a full flow siiutoff device 
such as an electric or pneumatically-actuated valve. 
Oleci: 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 slinroff or bypass valve prior to the 
manifold. 

2) Limiting lines from the manifold to the shank shutoff 
device to ){' or less. 
The volume of fluid in the tube below the shank 

shutoff device should be minimized by using the 
~ diameter tubing which can 
accommodate the expected range of 
application rates. Tubing from the manifold to 
the disclfarge point cannot exceed ){" in 
diamcltl:. In most cases a ll' or less inside 
diameter tube befow the shank shutoff de,ice 
is sufficient 

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

Tool bar and sealing device. 
A V-type tool bar with chisel shanks is the 

most common implement Limit the tool bar . 
size aM number of shanks to maintain !he 

desired depth wirh the horsepower available. 
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 purge. __ ._.======-~:..---=-___ __..1i'===========:<! 
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Broadcast. 
Fumigation of the entire 

application zone. Commonly 
applied with a bottom plow. 
flip plow, switch plow or 
chisel plow with ripper-type. 
forward-sweep shanks 
spaced at 12-24". 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 ,,;th a 
rippee-beddee. Plant the seed about 4" to one side of the 
chisel funrow when using one chisel pee row. The 
fumigant must be placed at least 12" from the nearest 
soiVaie interface_ 

BCd' ;. .. .' . Ilad 

4 • 
. fUMIGARt MIGRl\tlQII 

Row tr~atm~nt 

Ripper pump 
metering system. Tallk tan he I1U1wrre{/ Oil rile 
implemellt. 

Switch plow equipped with 
PTO pump and metering 
systenc From 'he manifold. 
Iroses drop do ... n behind 
bOlloms. 

ploK" with hous 
behind ihe moldboards. A "1' assembly 
ailo"'s the Tefone to drop to the opposite ut 
of moldboards when the plow flips over. 



1) PTO pump 
(roller-type). 

. • Power takeoff-driven. 
• Simple COIlSIruCtion. simple 

maintenaoce and moderate 
cost. 

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

• Can be plumbed to refill applicatoc tank. 
• Calibration adjusts by changing orifice pIates. 
• Must travel at known and constant~ 

2) Electric pump. 
• Driven by tractor electrical system. 
• Flexibility in pump location and hook·np. 
• Frees PrO 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 wheel. 
• Allows moderate speed variation without affecting 

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

BE9T AVAlLASLE copy 
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Soil Sealing 

Since Telone turns inw a 
gas when injected, it must be 
properly sealed into the soil 
to maintain :1.1 effective dose 
to control nematodes or other 
pests. (Dose relates to the 
con~ntration of Tel one 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 
"tra~" or weak area in the 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 
resistan~ for the gas to move up and out of the soil. 

If fumigant moves up and out of the soil too fast. 
the dose in the soil betv;een chisels can be reduced. As 
a resul~ a smaller volume of soil is actually treated. 
allowing faster reinfestation of pests into the treated 
zone. 

The most important step in keeping fumigant in the 
ground is to seal the soil by eliminating the chisel trace 
and compacting the soil surface which helps minimize 
emission of 1.3-D into the atmosphere. 

Immediately after application, use a disle or similar 
device to disrupt the chisel trace and then follow with a 
compression device such as a ring-roner or 
culti-packer. 

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

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

eEST 

The value of eliminating the chisel trace_ 

Broadcast Application 

A 

In-Row 

IfTclolle 1II0,'es up and oul of the SOillOOjasll as shown infiguTI!s A and C. 
rhe dose acilie\'ed in Ihe soil between the chisels is reduced. Figuru B and D 
ilIllslrare Ih. impact of good placement and sealing practias on soil 
fumigation. 

Since Telone turns into 
a gas 'When injected 
into the ground, il 
needs 10 be properly 
sealed into the soil. 
Make sure you 
completely eliminale 
your shank trace. 
Immedialelyafter 
application, use a disk 
or similar device to 
disnlpr the chisel trace 
and then/ollow ldrh a 
compression de't,,"ice 
such as a ring-roller or 
ctllri-packer. 
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1. Apply Telone under proper soil 
conditions. Te/one works best in 
seedt;ed-recdy soils free 01 clods and 
crop residue. Applying Telone under too 
wet cQndilions can preventlhe knife lrace 
from sealing. aI/owing fumigant to 
eSCZDe. Wet soils also reduce lateral 
diffusion. causing a higher concentration 
of fumigant in the knife trace. 

2. tnject Telone 12 --20 -below the final soil 
surface. 
Use /t.e appropriiJle implement or 
application equipment to f!JISIIre the best 
possible elimination 01 the chisel trace 
and compaction of the soil surface. 
In general. no irrigation shoutd 
immediately precede subsoiling or 
fumigation; however. when surface soil 
moislum conditions am not likely to 
provide an adequate seal against IUmlgarlf 

loss. a vel}' light sprinkler irrigation /0 
wet the top I--r 01 soil may be used to 
bring soil moisture to the desired leveL 

When smiael! soil 
moiswre conditions art! 
nm lik~ly lO prot'ide all 

adt!quare sl.·a! against 
Jil!lrigcU/( ltlss. (l n'1'y 
light sprink.!a 
irr(r:tlli(JI1 [0 \\'I![ llu: 
[01' r-J." <if soil may 
bl! It.tf:d to hrillg soil 
moi:mm:' to 11u.' desirl!d 
[('\'el. 

inches. the application may benefit by another sealing 
operation. 

Managing erosion with an oVllrwinter 
cover !;rop. 

Fall soil fumigation requires the same soil preparation 
as other times of the year (i.e., 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 fumigaIed 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 cola 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 gallons/acre is 

. recommended. To hasten dissipation, especially if heayy 
rains or low temperatures occur during the trealment 
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 ofTeione 
is no longer evident at the application depth. Seed may be 
used as a bioassay to determine ifTelone 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. 

If YOlt plan 10 plant a 
cover crop (~_g .• cereal 
grains. grasses) to 
reduce erosion over 
winter infwnigated 
Jidds, read the label 
for Telone and folio ... 
the proper soil 
fumigation inurml. 
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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 
eatcn 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, F1ow-Trak) combined with the Redball' 
distribution monitor. 

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

After setting up your system. conflffi1 calibration 
with one of these methods: 
• Measuring the amount applied am 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 conrersion challS if 
water is used, or your application rate "ill be wrong. 
Also, water in the system must be nushed completely 
from the system or corrosion may occur quickly. 

AVAILABLE COPy 
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Table 2 

Table 3 

Frm imJ· ~ 
Number 01 ounces al Telone_~~,_ou~et per mmute . 

lor nrious 'I ':i-!.;1I".~~_;'_ t soeed ~t one mile per hour. 
Howsi.cin~ 'in Inches 

GrA 10 12 "" 16 3!'. ... .. 
" 3.3.... 3 5 
%2 5.5.6 ~ )I 
1 2 .6.9 1~ 1.0 
2' 1. 1 1.' 1. 1.6 1.7 1.1 
3 .6 .6 1. 1.9 2.1 ! 3 2.5 2.6 
• '.9 1.0 2. 2.5 2.E, V 3. 3.5 3.S 
5 1.3 ~6 32 3. 3.'. '.3 
61.533.9 •...••• 5.2 
1 1.S 3.6 '.5 4 '.9 S. 
• 2.1 42 12 S 5.. 6. 
g 23 .866.51. 

10 2.6 ;'5 6 7.3 7. 
11 ~a 80a 
12 . 3 r.a. g 9 

13 " 11.<. 93 10. 
14 3.6 9. ,102 1119 
15 3.9 1.8 9.1 10.9 11. 
16 '.1 8.3 10.1 1.6 12. 
11 4.4 8.S 10.S 1:. 12.'" 
18 U 9.3 11.8 13.1 " 

!1 
1.8 
~ 
9.5 

,.lQ,' 

12.: 
13.0 

111 

13 

" 1: 1: . 
ru 
1'-2 

Calibrating positive-displacement 
ground-driven pumps. 

These pumps do not use orifices. Flow rate is determined by 
sprocket size on th~ drive wheel and pump, drive wheel tire size, 
application width and piston stroke length. Refer to the 
manufacturer'S instructions to set the taIget flow rate. Then check 
actual flow rate and disnibution as mentioned. 

Note: Readfrom Table 2 Olmces per minute at one 
mile per hour for your gallonage ami row spacing. 

get your number of ounces per minuu of fumigant 
per outlel. To adjust for flow rale aifference 
between Telone and water. multiply ounces per 

Ig '.1 ',9 9.a 12.3 13.1 13.8 lS.0 
20 . 43 52 Ill. 12.9 13.6 15. 16.' 

iT minuteflow per outlet indicated in Table 2 
by 1.110 gel ovminJoutlet water. 
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Transferring Telone 

General practices. 
When transferring Telone, 

follow these procedure.;, rules 
and precautions: 
• All federnl, state, and 

local rules or regulations 
must be observed. 
Betause Telone has a 
flash point of 83'F (28T) and therefore is classified as a 
"flammable liquid" and is used in locations where "flanunable 
liquids are handled, processed, or used, but in which the 
vapors will normally be confined within the closed 
sYStems ... and can escape only in case of accidental mprure. .. " 
storage and handling ofTelone must conform to celtain 
requirements of the following: 

National Elettrical Code (Class I, Division 2) 
National FIre Protettion Association (NFPA) Code 
Uniform FJIe 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. Unnecessruy engines 
must be shut down, smoking in the area snspended, and 
hooding cables attached between the involved vehicles. 

• Personnel necessary to the transfer operation must be provided 
with approved personal protettive 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 
movement, pro\ides 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 performed in daylight or in a 
well-lit area at night. Good general illumination is necess:!!} 
so that all elements of the operation may be visually 
monitored. Hand-held lanterns or flashlights do not provide 

RequiremtlUsjor sroragt and 
handlillg ofT.lollt illc/ude rallkJ 
\\"i£l, bOltom ourlet rab'ts alld 
emerge"cy "liq l"oh'es. Val1-ts 
should be fire resistallf. 

Wllell {r{/llSft:rrill~ Ttf/one. emtry:ellcy h'W/r \{'W(I: .~(jap and 
IOH'tf[mUST ht' (·w;ilyantihlh/c. 

( 
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Before (oading 
Telone. put on 
all required 
personal 
protective 
equipment. 

) 

Allach 
electrical 
bOllding 
cables befort 
connecting 
liquid 
transfer line. 

Bulk Site Transfer Operations 
• Loadin~nl~inJ 

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

• hlt:o~~11 P:ld 
• Spill P.:..J. 

.. c.. , __ ...... _ 

Er:::::'1 ;::;-;:-..;:.~ 
"'" - . e ;::;:- J _::: 

Securely connect liquid 
transfer lines. niaking 
sure there are no leaks. 

The truck loading connection must 
be provided with a dry-disconnect 
adapter alld cap (Kamvalok or 
equh·alellt). 

Be sure trucks and 
tallks are properly 
labeledfor Telolle 
soil /llmigaH[ and 
placarded to meet 
DOT rules. 

Pumps. hoses alld other jillings on a truck 
used [0 transfer Telolle' Sh01dd be in good 
opu(2[ing conditiun. 

-<------ --

General loading requirements for DOT 
equipment. 

Put on all required personal protective equipment and make 
connections in the following oroer: 
a. Electrical bonding cable. 
b. Liquid transfer line. 
The tanks are clean. For example, they should not contain resid~es 
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 i1lIJst 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 inches 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 "worlcingH vent (other than a 
pressure/vacuum relief) shielded within the roll-over protection. 
The pump must be a centrifugal pump of steeL stainless steel, elSt 
iron, brass, or ductile iron. The shaft seal should be a rotary 
mechanical seal (Durametallic, Jehu Crnne or equivalent). The 
pump shaft shall be steel or stainless steeL Positive displacemect 
pumps are not to be used. 'i' 
The pump discharge must be fitted with agate, ball or globe valve 
between the pump aud the transfer hose. 
The truck must be provided with a hose for transfers, the disch!.'ge 
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 will be no heating or impinging of any parts of the 
transfer sJlSlern. Regulations also call for other safety measures 
will! regard to the ignition system. spill shielding and prevention of 
vapor inlllke. Further, the exhaust gases or the exhaust system shall 
not interfere with the operator ma.ldng the transfer. 
IN CALlFORt'IIA, loading requirements for DOT equipment 
includes use of a vapor exchange system. 

BEST AVAILA 

.' 



Transferring Telone 

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

personal protective 
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 
activating the quick·acting valve or meter mechanism. If 
leaks are detected, shut doml the entire operation for 
repaiI3. Constant anention to' nurse tank level is essential. 
Do not overfill the nurse tank. 

4) When filling is complete. shut off the flow at the 
dry.&sconnect or at the meter before shutting off the 
pump. 

5) Oose 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. Oose the 
vent valve. 

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

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

NOTE: IN CAlIFOi1~JIA. whe110Gding a field nurse tank. you must 
connect the vent to v2nting liroc leading back to the source tank. 

Tanks must hm'e a 
"working" vent 
(otha than a 
pressurelvacmun 
relief) shielded 
'within the 
TOll·over 
protection. 

The lransfer truck must be 
pTO\'ided will, a hose for 
trallsfer, tht'discharge end 
TO be Jitted wilh a 
dry-liiscolllltci cOl/pier. 

bmuli~l$. ''''''elk 
befoll''',iriac:lling 

iiqui(/ uWI.~Ii.'r lil1t!_ 

engine is used 
for transfer. it 
must be provided 
WiTh a spark
arresting intake 
and exhaust. 

Before making fi~ld 
rmnsfers. put 011 all 
reqllirtd ~rsonal 
proucriVt equip11U!nt. 

Field nurse tanks 
should be 
appropriately 
placarded and 
equipped. 

( 



Transfer from Nurse Tank 
10 Applicalor 

[r....:h.:Jin~ Applkator Equipm~nt Rcc;uirem~ms 

After arraching the electrical bonding 
cable. co,uzect liquid (musjer line 
l\'irlz dry..t:fiJconnect coupler. 

• Q ~ f L 

.......... --................. -

LUU 

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

.~_ .. _ .... ___ ... :O""1" __ 

.-............ _-._- ........... -----.. _-_ .. _-

... --------~. .""------

seWT eire pump. 

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

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

2) Open the valves in the foliolling order. 
a. Vent valves (both units); 
b. Tractor tank filling valve. (12·volt DC valves should not 

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

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

. preferred.) 
4) Start the flow by opening the valve on the pump discharge. 
S) Watch the tractor tank level through the sight gauge. As the 

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

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

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

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

While loading~ watch th~ tractor 
tank lel."et through the sigh! 8aug~. 

11 . 



Transferring Telone 

Understand your 
mini-bulk tote. 

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) Gut seal and open outlet valve. 
Before you connect the supply hose to the outlet 

coupling, cut the outlet's tarnper-el'ident seal and open the 
ball valve. 

3) Gonnect supply hose to mini-bulk 
outlet. 
Your applicator supply hose should be equipped with a 

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

4) Gonnect 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 electric metering system. With gravity 
flow 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 

fmnly pull back for a clean disconnect. 

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

mini-bulk tote. 

- :: :.:: : .. :' :,;";-;L: ~ ..t." ,", :" 
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. Pull co{(er ke,' alld 
remOl"€ CO\"t; from 
male dIy-lock coupla 
at bottom of tank. 

. '''.'' 

Outlet valve. Your 
applicator 5cpply hOSe 
(equipped witll a 
lema!e d:y-Icc~ 
coupler) CQor.€cts her" 
to 2 fi'la1f: C;J-Ioc~ 
coupler. OfiC~ t~le 
outf~t DaIT \'3~v~ is 

Label for 
lelone. See thi: 
pruGU':: !2:Jollor , 
COfTlr=~= de~:ls 
on p=:s8;"'tal 
pr.;:,:·':" 
pflxL.!:: u5= 2-.:j 

112~:'<; 

OPened. co~;:i;r!g5 C2:1 ~m::;~:~ci::s 

t.~ co:;r.:.::~:: 

Flammable symbol. This 
label reminds you \flal since ( ~, 
Telone is a ftammable product; . 
no one should smoke within 
50 n. of the mini-bulk tote. 

Chains 
tifiillS' DO chains infO a 
cemral point whell 1~7ing. 

, .-.. ----_._----,..,,-
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l\lith dry-disconnect couplings. this 110 gallon 
.I.!.u~ .. f~bll{k cylinder allows you to transfer Telone 
. .J"'8h a closed system. 

Check for broken or 
tampered seals. Check 

cOJItainer for leaks or other 
defects. if any indication of 

rampering or defects art 
found. do not use this 

cylinder and contact your 
Dealer or local DowElanco 

npresenrar[\·e. 

r;====:;======= 

ConneCt product transfer 
hose to Ourler \'a/re and 
transfer pump. Do nor 
tamper ~I.:ith regulator and 
hose assembly. 

Lift prorecri\'e plale on 
~itrogen Cylinder Box 
alld open Nitrogen 
Cylindl!f Val\'e. Do 110r 

mmper \~'i(h regulator 
wzd hose assembly. Opell 
?\irro2en InI~r Vul\'e alld 
c"~ck-for leaks. if leaks 
are found. siufi off all 
\'a!l'es immeliimely. If no 
leaks are foul!d. ri" 
c.'"limler is reae/y for 
transfer. Engage trwlsIrr pump in transfer mode according TO pump 
opf!racing procedllrt::i, H'/rt'IIIIW!5;/a is dont. dose Durkr \'3.h"e on 
cylintier bt:Jort: dist'llg(l~ill.:: PI/lIZf'. Clost' Nitrogen CylinJ~r Vah"e ill 
;":i(ro~en C'\"!inder Bo.\. [fum dose Kitrogen Inlet Vah"e: 0I11iIt' cylinder. 
Disc:»mec/ uWI.ifer /IOSt' livJII t"lf1I.V~·r pllmp and Ourlet \":lh"~. 

Understand your 
mini-bulk cylinder-

The no gallon mini-buLle 
cylinder used for delivering 
Telone weighs approximately 
1,600 lbs- when fully loa<kd. It 
can be forldifted from front, 
back or side. I[ arrives [0 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 pro~ective clothing 
and have proper safety equipment at the transfer site. 

Before unloading. 
1) Check for broken or tampered seals-
2) Check amtainer 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 Outler Val,·e. 
3) Connect product transfer hose to Ouelet Valve and 

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

Nitrogen Cylinder Valve. Do not tamper ... ith regulator 
and hose assembly:' 

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

6) When Ilansfer is done. close Outlet Val"e on cylind~r 
before disengaging pump. 

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

8) Disconnect tranSfer hose from transfer pump and Our!e; 
Valre. 

Before returning the container. 
Refer to the Operating Procedures posted on the Telone 
cylinder for complete details on returning the container. 
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Safety Precautions BEST AVAILABLE ~y 
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Read and follow 
safety and handling 
precautions. 

For your well·being, it is 
essential that you read and 
follow all safety and 
handling p=utions. For 
complete details, refer to the 
label on Telone and the "Telone 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 
diIect contact with Telone. They include: 

• Equipment calibration or adjustment 
• Equipment clean·up and repair 
• Product sampling 
• Any activity less than 6 feet from an unshielded pressuriud 

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 bottle full of 
\Vater. Carry at Icast 5 gallons of ckan water for emelgency 
washing. Wash contaminated clothing. Destroy contaminated 
leather gloves and shoes. Wash and aerate contaminated 
protective equipment until odor is gone. Consult the product 
label for Telone for important dmils on safety and handling. 

Buffer zone. 
An application ofTelone shall not be made within 300 fwof 

an occupied structure, such as a srhvol, hospital. business or 
residence. No person shall be pre;~nt at this structure at any t::ne 
during the seven consecutive day period following applicati0o. 
This buffer zone does not apply to use on soils 10 be plant~d "ith 
perennial crops that will nOi experi!nce additional lJ·D 
treaunent for at least three years. fCor exmpk pineapple. pmonial 
vines. hops, mim, fruit and nut trm. 

Coveralls 

\ 

. --- -,--... ,,~~. 

, 

Apro.c 
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~ 
~Respirators: Halfface respirator withface 

sealing goggles; fitllface respirator. 

Gloves and Boots: Wear gloves and ko~ts 

7 
made only of EVA!- or neoprene .when handlmg 
TeZone. Leather gIves no protectIOn. 

) 
M := 

il a a. 
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Handlers in enclosed 
cabs (conforming ./ 
witil.ASAE Stz'lC2rd S 

AP!:lic.alcrs cL:tsice ./ ./ enclcs<:l C2b 

Har',c!ers in treated 
area wilhin 5 d.:-ys ./ ./ 
alter 

H2nc!lers exposed to ./ ./ 
high concer.U'21icns 

./ 

./ 

./ 

./ 

Special 
Activities. 
For special activities wi!h 
exposure to high airtJOme 
concentrations of 1e10re. 
such as clean-up . . 
following large spills. 
handling ofTeIone in. 
poorly ventilated areaS, 
and bulk tank cleaning: 
• Body prolection .. ; ,. 

providing gas tight . 
protection OevefA) is 
required to prliyent . ' .. 
possible skin .effec!s, 

• A positive pressure . 
atmosphere supplyillg 
respirator (MSlW " 
NIOSH) approval:. . . 
number prefIXTG=-19C 
or TC-13F) must be :. 
worn. . ' ..... ~. 
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Maintenance 

Regularly check and 
replace hose lines. 

Since relone 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 ym, make it a 
practice to replace hose lines to 
ensure safe, effective 
applieation. 

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 
wamnty WO!k. 

Flush application 
system with diesel 
fuel. 

At the end of the season 
after completing all applications 
ofTelene, flush tank, pump nnd 
hoses with fuel oil, kerosene. 
diesel fuel or similar petroleum 
solvent Drain and fill the pump 
system with fuel oil or a 50150 
mix of motor oil and fuel oil. 
Never use water to flush the 
system. 

.YI'!(Jr. replace /tost.' lin~i t,l 
e11sure' scift!. ~JJi!clin! 1lI'pfinzil'l1.. 
A/.w 1'::";imail1 check nlln' ... c':d 

no! uSi'. keep drlsfC(l.pS Oil 

dry..tfiscolUte<"is [(1 profeCT .W(t/S. 

BES1' &.,,"'LABLE coPy 
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Hoses, pipes and 
transfer lines. 
Hoses, pipes and transler lines 
should be rated for the 
maximum working pressure of 
the system. Compatible 
materials include: 
• Nylon 
• Cross-linked polyethylene 
• High-density polyethylene 
• Polypropylene 
• Steel 
• Copper 
• Low-density polyethylene 

• Teflon 
• Stainless steel 
• Brass 
• EP[lM 

The following are recommended for fixed piping: 
• Schedule 40 seamless carbon A53 
• Schedule 1 ~ stainless steel 

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

Pumps, valves and fittings, 
Stainless steel is the best recommendation for pump sha~s. 
Mild steel may be used but will rust and may cause premature 
seal failure. Pump shaft materials include: 
• Stainless 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 • steet 
• Brass 
• Copper 
• Polypropylene 

• cast iron 
• Nylon 
• Cross-linked hig,~-d5r.s;ty 

polyethylene 

Screens and strainers. 
Make sure the pressure rating on the strainer mee:; t:~E 
pressure output on the system. Compatible materia's far 
strainers and screens include: 
• Stainless steel • Monel 
• Brass • Nylon 
• Copper 

AVAILABLE copy 

Hazardous decomposition may 
occur with release 01 hydrogen 
chloride when Telone comes into 
contact with aluminum and its 
alloys. This decomposITion may 
occur in a reaction and may also 
liberate heat. 
00 not use containers, pumps, or 
other transler equipment made of 
aluminum, magnesium. zinc. 
cadmium, or Iteir alloys. Under 
certain condi,icns Telone m;;y be 
severely cOlfOsive to such ~etal~, 
(Nole: zinc includes "galvanrzed. ) 
PVC, Buna-N. neoprene and 
fiberglass he';: Ihe potenlial to 
dissolve 2;-:d ;~=~:;fore ~'l:Jl!!d not 
t,~ 1..:':::'::;;"\ ~:. :::: \,:\\h '~I:~~_,::. 
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Telone is recommended 
for control 01 
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 i'fectarines 
broccoli onions .. blackberries olives 
brussels sprouts parsnips blueberries oranges·. 
cabbage peas .. boysenberries peaches· ... . . 

cantaloupe peppers • cashew nuts pears .. . 
carrots . pimentos cherries pecans· 
caulifiower potatoes chestnuts persimmons 
celery pumpkins cranberries pineapple 
collards radishes currants plums 
com rutabaga dates pomegranates 
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 youngberries 
kohlrabi tomatoes huckleberries walnuts 
leeks turnips kumquats 

watermelons 
Field Crops Nursery ero ps 

alfalfa mint floral plants 
barley oats ornannentals 
birdsfoot Irelo it pasture grass shrubs and bushes 
bLlCkwheat peanuts forest, shade. fruit and nut trees 
clover popcorn vine and brannble fruits 01 all types 
corn rye When used according to stale nursery 
cotton safflower regulations, Telone may be used in ths 
flax sorghum production of certined nursery stock. 
grasses soybeans 
hops sugar beets 
kenaI sugarcane 
IBspedeza tobacco 
millet vetch 
milo wheat 
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