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Baygon Spray. -This ready-to-uise insecticide ~solution coneains 1%
o-fsopropoxyphenyl Methylcarbamate, 84% petroleum distillate and 15%

- inert ingredients, Sce Itern No..38 above. Although this item must be applied

by certified personnel and I_:here is some delay in procurement through

 official’: channels, local procurement must be cautious since some

41,
- prepared for use ONLY in the disinsection of aircraft. It is packaged in three

42,

43,

formulations with dangeroulsy low flash points arc available. See the
dgscussion on flash points in Part I11 of this Review: - : '

Specnotgwen,FSCMSZ']éﬁ R O ew (1 gallon)
"689393.666 o IR 6840.180-6069

Cérngl 80%. (Sevin}_ This finely grour;d powder forms a suspension in

‘water.. It contains 80% l.naphthyl methyl carbamate and 20% inert
Ingredients. It is packaged in 15-pound pails or in 10-pound paper bags.

CFEDOJ00574 T $528/PL (15 pounds)
676163500 - . ... 68409327297

Carbaryl-DDT, Micronized Dust. Thié specially formulated insecticide is

size cartons.

Spec nptgiyen Lo e o Sz_l.ﬁb:!bufbn(l fram)
‘ " ' _ L _ - » o . 6840-180.6141
Spec notgiven - ‘ .. $26.80/Carton (5 grams) '
- -+ 6840-180-6142
_8pec not given - ‘ L [Carton (13 grams)

: 6840.180-6143

Chlordane, "This einulsiqn concentrate contains 72% chlordane and 28%

solvents and emulsifiers. When properly diluted wich diesel oil or water, this
concentrate tnakes an excellent residual type spray if correctly applied, An,
additive, such as Tween 80, might be necessary in preparing the diluse spray.

FED O-1-515 o $28.60/PL (5 gallons)
677289.500 - . - . . . o 6840.270-8262

Chlordane. Powder foim, This 'finé_‘ly._érqiiqd powder contains 5-6%

chlordane and 94 - 95% inert ingiedie;ats.in a ready-to-use dust.

© MIL-121036 BT U $4.16/PY (25 pounds)
677852-500 : ce . . 68B40.543.7825

DDT This solution contains 20% DDT ‘and 80% aromatic petroleum

derivative solvents. It was prepared primarily for dispersal by aircraft. Its use
has been discontinived. It is listed Here for identification pruposes only. It is
shown in F8C 6800JL.CB2 of.1 July 1970 but it should not be ordered or
EED O.1509 . . $341,62/DR (55 gallons)
678415-500 9 6840.281-3462
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DT, This residual spray solutjon js flammable; It contains 5% DDT, 70%

. deodorized kerosene and 25% auxiliary solvents 'I‘hls mformatlon is listed
; for identificationuse only.::* v v et e e e

'FEDOXS3F 7 ; lsf' - . oo SS""?BIPL {5 gallons)
678978500 © MU T T 6840-253-3892

DDT, This uonﬂammable emulsmn .concentrate contains 25% DDT and 75%
emulsifier and solvent. It. ,was formulated to be diluted with water before

" use, This listing is for information purposes only Do not use this item. It is

nonstandard.
| FEDOIS58A 000 $66.00/DR (55 gallons)
679260-550 o ... [6840-598-7314

I)I}'I‘ This non ﬂammable emqlsmn concentrate ‘contains 25% DDT (25 gms
DDT/100 mi solution). ¥t is used as a rcsldual .spray after dilution with
water. (Do not order 6840-543-4038 ) i
© FEDOL3558 R i $636lPL (5 gallons)
679541500 T T T T T 6840.246.6432

DBT, This finely ground powder contains 75% DDT and 25% biclogically -

* inert ingredients. The item is formulated o produce a good suspension in

water but frequent agitation is required to maintain the suspension_during
spraying. For use as 4 residual spray in the control of mosquitoes, ants, fleas

and ticks,

FED 01568 © T 8s.23PL (20 pounds)
680105-500 | 6840-264.6692

' DDT. This povder contaitis 10% DDT and 90% pymphymtc or tald, Its use
“hasb bcen d!scoutmued 'I‘h:s l:stmg is for mfonnatxon only Do not use,

FED O 578 - s iinanteae 1o f $0.08/CN (2 otmccs)
680667-333 o . 6840-274-5415

DDT I.mdane This nonflammable solutxon ‘contains 10% DDT, 2% lindane,
83% tetrachioroethylene and 5% motor oil, It should'be diluted with' diesel
ofl before use. It is commonly Tenown a5 indoor fog 6if but it must NOT be
used to treat fosd storage’ spaces or subsistance wateliouses. It is to be

« discontinued from use, This hstmg is for r&ent;f‘ cation: ?urposcs only.

FED O-1-561 A 311 A0/PL (5 gallons)
681230:500 . o . . oaw o 6840:285-4307

&ethmm Aerosol Thxs 12-ounce pressunzed cau contams a specml
formula wiuch is to be’iséd for” the dasmsectxon of axrplanes only. This
formila ‘meets the U. §. Bublic Hc:alth Service Spec No 1152 {DDT 3%,
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pyrethrum extract 5%, cyclohqxanone 5%, lubricating oifl, SAE 30 2% and
propéllent - 85%). - Although the ‘use of tlus item s ° stﬂi authorized, 2
replaeemennsplanned : .

.. MIL-Y-51238 <t B0LB4/CN (12 ounces)
681793-500 to 6840-766-9631

Diazinon. This flammable solution contains 0.5%  diazinon, 99.2%
deodorized kerosene and 0.2% aromatic -petroleum ‘detivitive solvent and

10.1% inert ingredients, It is a ready-to-use residual spray material for use in

controlling cockroaches resistant to chlorinated hydrocatbon insecticides,

MILI21177 - - © $0.93/CN (1 gallon)
682919-500 6840-844.7355

Diazinon, This nonflammable * emulsion concentrate’ contains 47.5%

.. diazinon, 52,5% solvent and emulsifier; When diluted as specified with water

54,

55,

- water.

it is suitable for residual spray for the control. of inséets resistant to
chlorinated hydrocarbon insecticides. :

FED G-1-520 S ©7 $20.10/PE {1 gallon)
683482500 . i ' 6840-782-3925

Diazinon, This finely ground powder -contains' 2% diazinon and 98% inert
ingredients. It is a ready-to-use dust preparatmn. Xt is s 10t to be m:xed wzth

MIL 122772 T sasem 25 pounds}
684045.500 o . 6840.753.5038

Dichlorvos. This specially formulated f:elletizéﬂ form insecticide contains

. 20% dichlorvos (DDVP), (Vapona). These pellets are for use in Dichlorvos

56.

Dispenser (MIL-D-28573YD) on the treatment of stored products, Special
training programs will train the operators of this equipment.

Spec not given .- - : /PL (30 Pduﬂgfs)
6840-181-7311

Dichlorvos. Insecticide strip. A space “insecticide is released from

[impregnated . resin strips, (Vapona) This Histing originally defined special

24nch strips which were desxgned for use in shipping containers which

* contain retrograde casgo. It is reported that the s same Federal Stock Number

~will procure’ 10-mch strips. Aithough these strips will provide control of

certain flying insects, theit use is not recomncnded for every location.
Yollow directions carefully.
“MFG FED Code §6961  ~ . $11.50/CS (144 2-in, strips)
690238500 o R '
R . $0.90/EA (90 10-in. strips per case)
TR | 6840-142-9438
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Dieldrin, This emulsion concentrate contains 15% Dieldrin, 82.4% emulsifier
and aromatic hydrocarbons and 2.6% related compounds, it must be diluted

with water before it is used as 2 residual-treatment for termite control.

PED O-1522 - .~ $16.90/PL (5 gallons)
£84608.500 ' : o 6840-264-9043

Dursban, This emulsion” concentrate contains 40.8% 0,0-diethyl 0-3,5,6-
trichiloro-2-pyridyl phosphorothioate. (Dursban), 24.5% aromatic petroleum
derivative solvent and 34.7% inert ingredients. It mixes easaly with water or
oil such as kerosene of No. 2 diesel fuel oil. S

Spec not given .
' 6840-402.5411

Lindane, This emulsion- concentrate contains 12 grams of lindane per 100
ml (approximately- 1 pound of -lindanefgallon). 12% concentrate. It i
non-flammable. It must be diluted with water when used as a residual spray
to control mosquitoes, flids, sand fleas, roaches, anis, mites, ticks and fleas.

- FED O-1-533 . $9.50/DR (5 gallons)
685171500 - SRR 6840-242.4213

Lindane. This finely ground powder contains 1% lindatic’ and 99% ipert
ingredients. It is ready-to-use as-a dust; It is not dispersible in water. It is
especially prepared for application to the skin and the inside of clothing
where DDTxesistant lice may be present. It is used in the control of body
crab and head lice, fleas, bedbugs and other r:rawlmg insects. It is packaged

“in two sizes fox' convemence

MIL—I-11490 o S $0.08,|'CN (2-ounce can)
685734.333 . S o 6R46-2424217

(Two oundes of dust in 2 B-ounce plastic bottle is plm.'lfled, but you will
probably receive a 2-ounce metal can.with a dusttype top. Follow
directions.)

685734-666 o : L $3.36/PL (25 pounds)
T S 6840-242-4219

(This item is packaged Tor tse in mass delousmg programs when the Mass
Delousing Oitfit - ESN 3740-889- -2315 or the manually operated Duster -
FSN 3740—132-5936 may be required.) -

Malathlon This emulsmn concentrate is’ ﬁamrnahle it contains 57%

‘malathmn, 30% atomatic petroleum solvent and 15% inert ingredients and

emulsifier. It is packaged in three sizes; the one-gaiion and five-gallon
packages contain Grade A malathion (less odor) but the 55-gallon drum
contains Grade B malathion. The contents of the 1- and 5-gallon containers

12
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will emuylsify very well with-water to produce a residual spray for the control
of ants, bedbugs, cockroaches, fleas, soft-body insects, mites, scales. In order
to produce a satisfactory emulsion-with many -forms of diesel oil or
kerosene, 2 sludge inhibitor - Thiosperse - is: tecommended and should be
procured locally and used according to dlrectmns

FED 04565 T $7.75/GL (1gallon pail)
686297-249 (Grade A) o 6840.655-9222
SIL g $24'00/1>i (5 gallons)

.686297498 {Graclc A) o S 6840-685-3438

. S $267 OOIDR (55 gallons)
636297447 (Grade B} Co " §840-685-5437

Malathion. Solutxon concentrate. This techmcai non~ﬂammable hqund
contains 95% malathion (Grade B) and 5% inert ingredicnts. It is not
emubsifiable. It is formulated especially for- dispersal by aircraft as low
volume concentrate or diluted with suitable oil, The addition of Thiosperse
may be required to prevent sludge formation with certain dicsel oils or

’ keroscnes
MIL-M-5_1064B L. ... $407.00/DR (55 pallons)
- 686860-500 . ' o L C . 6840.926-1481

‘Malathion, This rcady-to—usc powder contains 1% malathmn and 99% inert

ingredients. It is not water dispérsible. It is intended for use in areas where
body lice are known to be resistant to DDT. and lindane and buse-borne

" disease is prevalent. Before use this item requires | the approval of the Surgeon

General. * Bt is listed for mformatxon purposes Olll}' Do not procure,

FEDO1554 . $5.01/PL (25 pounds)
687423500 L 68408237945

See Depariment of the Army Ctrruhr 420.3 of 3 Augusl 1964,

Methyl Bromide. This. odofized nonflammable fumigant is a Hguid under
pressure, Xt is available in two sizes - 1-pound can and 150-pound eylinder.
Ies use by properly trained personnel is intended as a general fumlgant for
conirol of insects in houschold effects, certain Products stored in bulk or

- packages and sod (98% conccntrate)

FED 04556 (TypeT) .- . ..  $0.54/CN (1-pound can)

687986.333 _' 7 6840-823.7946

_ T $110.00/CY (150 pounds)

687986.666 6840-680-0142
.13
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Naled. (Dibrom) This‘_goiutionv concentrate contains 85% naled and 15% inert
ingredients. Jt is-not emulsifiable.. Ceftain diesel fuel oils and kerosenes may

_ produce an undesirable studge when nsed to dilute- this compound. To
_prevent this sludge, Orthe Additive D.is reqmrcd and should be procured

locally. L
- MILL51260 , © 0 $334.00/DR (15 gallons)
689112-500 Co e 6840-926.9163

Pyrethrin-Piperonyl Butoxide. This 12-ounce aerosof I8 an excellent all

- purpose insecticide spray. The formula contains 0.6% pyrethrum extract,

1.4% piperonyl butoxide or sulfoxide, 85% propellent, 10%deodorized
kerosene and 3% aromatic petroleum- solvesit, It is intended for use in

. controI of mosquitoes, DDT-res:stant ﬂtes, othcr ﬂymg msects and small

msects mdonrs ) o g
 FEDOLS07 .. .. ... . . © . S0.57/EA A (120unce can)
689675500 - Lo . 6840.823.7849
o " Do'not use 6840.254.8770 -
Non-standard

 Pyrethrism Space Spray. This flammable hquld is a general purpose space

spray and is ready-to-use. It contains 2.0% pyrethrum extract, 1.6%
piperonyl butoxide or equivalents synergist and 96.4% deodorized kerosene’
maximum, E-is an excellent spray for. the control of ﬂymg insects indaors,

MILLBI319/MUT T T T '$1,63/CN (1gauon)
689956-500 " . .. 6840-400-2140

. Soil Pumi migant - SMDC (VAPAM} This solution contains 32.7% Sodium
“N-Methyl- dithiocarbamate (anhydrous) and 67.3% inere ingredients. It is

" intended for use as a soil fumigant in the tréatment of rel:rogtade cargo, It is

. 6.
n

46.
KA485 (B .-
1868A
_ 67.
.

68.
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" 70.

X
K4765 L E
3E4A

) rcaddy diluted with water.

7_M\II.~S-5_13442/MU S o .o fPL(Sgalions)

R.ODENTICIDES

Rodenticldc Bait.. This ready—tmuse, aaucoagu!ant bazt contains 4.8% liquid

petrolatum, 4.8% sugar, 0.05% dye,’ 0025% lethal ingredient and the
‘remainder is breakfast rolled oats cereal; X

_FED O-R-00500 I $1.10/C_N (5 pounds)
690801-500 L 6840.733.4973
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Rodéuticide Bait Block. This rodent bait block is specially formulated for
control of rodents in. shipping. containers, such as those which contain
retrograde cargo. The block contains 55-57% inert ingredients composed of 2
cereal formulation mold inhibitor and an insecticide, 38-40% technical grade
paraffin wax with & minimum melting poiiit of 165 degrees F., 5% diphacin,
composed of .005% diphacin. in 4,995% starch. The 8-ounce block has a
center hole of 3/4 to 1 inch in diameter “with é;t_taghed heavy duty red
binding tape, 8 feet x 3/4 inch mmlmum width, and ﬁmﬁing card. :

MEG Code 27633, P/N 788 vt T 0 $10,10/Carton of
. . ] . 40 biocks - 20 pounds.
691364.500 _ L 6840-089.4664

Rodenticide; ‘anticoagulant, concentrate. This rodenticide concentrate
contains diphacinone, fumarin, pivalyl or PMP. This concentrate must be
diluted with water or 'made into a dry cereal bait before it is used, ¥t is to be

-diluted to produce 1 part of this concentrate with 9 parts of bait difuent,

FEDOR00497 . . . .. $0.56/LB (1-pound can)
. 691927500 . . . © . 68407534972

Calcium Cyanide. This compound is formulated as a powder or a dust which
contains 42% calcium cyanide and 58% inert ingredients. In order to disperse
this fumigant into rodent burrows, use the Duster, FSN 3740-267-4802,
which is made for this purpose. :

FED O.R.501 o $1.05/CN (1-pound can)
693053-500 - O 6840-246-6436

Calcium Cyanide. This item is the same s:\s Ttem Ne. 73 except for p_ackaginé.
This 5-pound container is'now a non-standard jtem and for safety and
econony should not be used. It is listed here for information purposes only.

FED O.R-501 - , L . © $3.30/CN (5 pounds)
693616500 L L 6840-264-6684

Rodenticide, Zinc Phosphide. This rodenticide is a fme powder which
contains 80% technical -zinc ‘phosphide and 20% antimony potassiom
tartrate. ' ’ '

EED O-R-511 © " $0.37/BT (1 ounce)
694179-506 6840-285.7091
Miscellaneous Pesticide lnformation L
INSECTICIDES

Naphthalene, “Moth Balls,”” This familiar broduct still _Eas’ mary uses in Pest

Control, AT . o <L

. FEDRNOL T $0.88/BX. (1 pound)

287130249 6810-597-6111
‘ 15 ‘ '




77._Naphthalene, “Moth Flakes.” This familiar product still has many uses in

X pest control. ' ,
;{fggju - FEDRN91 . . ... . $0.41/LB (Lpound box)
' . 287130489 s .- . 6810-286-6018

78, Paradichlorobenzenc. PDB. This c(ysmliipe form :;k::tf "PDB has many uses

1 ‘ including moth prevention, deodotant and fungicide. A .litr.le PDB in the .
K4480 HE  right place will prevent odors, mildew, and moth damage. It is packaged in

3582A two sires of containers. C. cee

" RED O.P-99 $0.33/CN {1-pound can) -

150884-333 T 6810-174-1824

- ¢ $15.70/DR {100-pound fiber drum)
s - © - 68106-174-1825

150884.666 .
79 ﬁaﬁb'bxidé. Carboxide s a fumig;ti:ﬂg coxﬁpouﬁ& which dontains 89.5 - 90,5%
n * carbon dioxide and 9.5 . 10.5% ethylene oxide. Be sure of this formula

before you use this item. Special training is necessary for the proper use of
this fumigant. It is issued in a cylinder (FSN 8120-151-9751) which contains

60 pounds of carboxide. "o
MILE2018 . - o . OV (60 pounds)
604099500 S e ST 6830-282-9724
HERBICIDE

80. Pentachlorophenol.  This  ready-to-use  solution  contains 5%
no pentachlorophenol in a light oil with a water repellent compound added. It is
stocked " primarily as a wood preservative to protect against attack fromi
termites and wood destroying beetles (lyctus). However, pentachlorophenc]
halts the growth of algae when it is sprayed over small, temporary water
impoundments (borrow pits and stone quarries). It also retards the growth of
- “water hyacinths at a dosage of only 5 ppm (I ppmi equals 0.8345 pounds per
1,000 gallons of water). Complere eradication might require as-much as 80
ppm. When used in these situations, effective control of many species of
" mosquitp larvae results, - - e . :

FED TT-W-572 Type If . $29.50/DR {55 pallons)
8030-634-7970
Face Paint, Camouflagé, FSN 8510-161:6202 (onc eid of the stick green - one’end of the
stick sand colos) is a stick-form of face paint which contdins the insect-répellent: dimethyl
phthalate. This repellent is effective against mosquitoes and other biting ffies, Various colors
are available at $0.16 each stick. Future developments will produce an improved face paint
~which will coneain the repellent DEET (dimethyl toluamide). This present face paint is
‘listed fn TAM K4645 I 35584, L

16
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Ointment, Gamma Benzene Hexachloride, FSN 6505-299-8279, is a.‘.good vanishing cream
which contains 1% BHC {lindane)} which is effective when used on the skin to control the
itch mite which causes the disease known as scabies. It is used as a cure for pediculosis; the
treatment may be effective in the control of body lice, crab lice and their epgs. The 60-gram
tube lists at $0.26 each.

Substitute. Items Substitution of certain items may be authorized by competent :ml:ta.ry‘
entomologists when the item which was requested has been superseded. This is done to
avoid defay and to assist in the continued efficiency of the pest control program. However,
NON-STANDARD pesticides and pest control equipment require approval of the Command

Entomologist before procurement can be initiated. If you are having problems in effective,

safe and efficient comtrol operations, tontact your Command Entomelogist. -DOD

Instruction 4150.7 requires that only standard issue pesticides of known composition and

origin will normally be used in pest control cperations at military installations. Locally -
procured, proprietary pesticides and pest’ control equipment will not be used unless

approved by the Military Departments. Major military commands (Army Commands, Naval -
Districts, majot”Air Force Commands) provide technical services to review requirements and

approve procurement of necessary non-standard items when small volume does not justify
standardization ‘and when standard supply items will not provide adequate control, Short
shelf life and special purpose materials may also justify local procurement.

GSA Items. The General Services Administration catalogs list many pesticides which would :
appear to be identical to those in the military supply system. This is usually not the case.
“The packaging may not be designed for prolonged storage; the size or type of package may
not be suited for military use, and, in some instances, batches of material, rejected for
wilitary use, have found their way into the GSA supply system. Furthermore, the Defense
Supply System is not equipped to handle requisitions or MILSTRIP cards for GSA items.
When requests for GSA items accidentally get into military channels, confusion and
procutement delays may result, If, becaunse of a temporary shortage, or other unique reason,
the user is unable to obtain a military standard stock item, he should check the acceptability -
of a GSA item with the Command Entomologist, If « GSA item is deemed necessary, the
request for the material must be directed t0 the GSA.Depot and not to a military supply
point,

Dlsposltwn of surplus, obsolete or discontinued pesticides. ¥n part M of this review the
general attitide of many agencies and individuals is compiled. The Naval Supply Systems
Command stated in reference (f), paragraph 4b, this Part I, “OSD, based on the above
requested information will provide disposition instructions for these DDT formulations.”
Additional directives will be published when disposition information is required, Sweral
disposal actions have produced undesirable tesults, The best procedure will require storage
. of the identified pesticides in accordance w;;th the suggested methods in Part IIY of this
review.
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Transition numbers for your convenience.

Class 6840~  Federal Stock Catalog

Federal Stock Number = Thig Review Number ‘ Index: Number
0276487 4 ' 66098 9-500
063-3981 S B .t BB2032-500.
08 2--2541 : L 84 L 874474500
B9-4664 - . T A o 691364-500
142-8965 . o : 1 S S gTB08T-BO0
142~9438 . R 1. co ‘890238 ~500
1450016 : D .86 ST 675662-333
180-6068 . B I o T, 689393-666
180-6141 . - : ‘ 41, E :
18 0-6142 _ . . 4b
18 06143 . ' : L
181-7311 . L s . B5
2424313 ' o . B9 .. .BB5171-500
242-4217 60 635734-333
242-4219 E D T 6B5TB4-666
246-6432 4T e T 679541-500
246-64386 e A SR ¢ oo 693053-500
2523002 B 49 : T BROBBT-666
258-3892 : : e 45 §78978-500
264-6684 ' , 77 '698616~500. -
2646692 : 4R © .. 680106-500°
2649043 - BT L 884608500
270-6200 - ' : 29 - 671659500
270-8262 . o442 : o - B77T239-500
274-5415 ' 49 - 68 0667-333 -
281-2062 : 30 © 672222-500
21-3462 . ‘ 44  678415-500
285-4307 - : 1) ST 681230500
285-7081 - ' B { TR 694179-500
400-2140 - 8T % - §B9956-500 .
4025411 - - S R
4425698 R | SR o 675352-666
498 4057 o T DT Etergg e T T T Be'9803.-338
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" Clasg. 6840 - . Federal 8tock Catalog

Federal Stock Number .+ This Review. Number * .. Index Number -
514-0644 N 21 668281-500
543~78 26 - . 43 8778 52-500.
577-4194: . : 11 ' 663777498
5774195 - -12 BE3TTT-T47
577-4201 R -28 671096-666
5774204 - R 663214500
58 2-5440 ' 27 671096~333 . -
598 ~T314 L ‘ 46 679260~500 " -
6291638 - - . i 660399-5600" -
655-8222. . . 8] 68 6297-249
664-7060 - 10 66371177249
68 0-0142 64 637986-666
6819475 17 666029-500
684-8875 7 662651500
68 55437 61 68 6297-747
68 b-~-5438 61 686297-498
T63-4963 . 32 673349-383 -
753-4972 72 691927500
T53-4973 70 620301500
753-5038 54 68 4045-500
766-9631 51 68 L793-600
T81-8195 25 670262-500
8 2-3925 53 68 348 2-500
8106920 20 667718-500
8147334 24 863970500
815-2789 16 865466-500
823-7849 ' 66 83 9675-60¢
823~-7945 63 : 687423500
823-7946 64 687986-333
§25-7790 ‘ 19 6671656500
8 25-T7792 13 664340-500
838-1217 3 860962~500
844-7365 ’ 52 68 2919-500
864-5430 ' 33 673349-666
882-4810 23 ’ . 668407-500
390-2146 ' 5 6681525-500
19
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Class g840- . . : Federal Stock Catalog"

Federal Stock Number . This. Review Number. - Index Number
905-4304 ) o s : © 664903-500
926-1481 . - . o .62 . , 68 68 60-500
926-9093 - : ‘ o2 660472-500
926-9094 L o 8 , 662417-500
926-9095 a - , 14 864508500
926-9163 ' ‘ 85 _ 63 6112-500
929~7951 : T .26 ' 670418500
932-7297 S 40 - 676163~500
935-098 4 S .. 81 ' 672785-500
9652071 ' - ~18 - - - T 666892-500
990-1464 S - 22 6688 44-500
20
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E‘SC In_dex Number " ..Our Review Number Federal Stock-r Numhber

- vrs . BB
860399-500 1 629-1638
660472=500 . 2 926-9093
660962-500 - 3 833-1217
86098 9-500 4 027-6467
661525~500 5 890-2146
662417-500 6 926-9094 ~
662521~500" o 684-8975
662932500 - 8 063-3981
663214~500 : : R 5774204
663777-249 - ‘ ' 10 B © 864-7060
863777-408° S £ 1 Co 5774194 .
663777-747 - 12 577-4195
664340-500 : 13 825-7792
664605-500 : 14 926-9095
664903-500 - 15 905-4304 .
665468-500 S 18 : 815-2799
666029-500 © ° : 17 : 6819475
666592~500 -, - 18 _ 965-2071
667155-500 ‘19 ) 825-7790
667718-500" - 29 810-6920
663281500 - - 21 - 514-0644
668844500 - ' : 22 ' 990-1464 .-
669407500 " ‘ 23 - 882-4810
669970-500 - 24 814-7334
670252-500 - - .2 781-8195 °
870418600 - - 26 ' 929-7951
871096-333 27 B8 25440
671096666 - : 2 577-4201
871659-500 - , 29 270-6200
672222580 - 30 281-2062
672786500 . 8 935-0934
673349333 : o 32 - 753-4963
B73345-866 33 864-5430
874474500 34 : 082-2541
675087500 - 35 142-8965
875652-333 36 145-0016
875652666 o 37 4425698
676163500 C ‘ 40 982-7207
a 180-6141
41 . 180-6142
4 180~6143
677289500 ‘ : 43 270-8262
21



. Our Review.Numwber . Federal Stock Number

ESC, mdex;.Numl.)e‘n .
: ' - 8340-

617852-500 . S 48 548-78 25
678415-500 R =44 2813462
879260-500 . - ol a0 ‘ 253-3892
679541-500 ., T ' . 246-6432
63 0105-500 . . S Y - ‘- 264-6692 |
680667-333 A L 274-5415
830667666 o R B © 252-8002.
681230-500 . . S 1 © 285-4807 .
631793-500 . ECRRRE - L 766-9631
682919-500 .. .62 ' | 844-7355
683432-500 - -7 IR 782-3925
684045-500° - S TUEI - ST . T53-5038

: T . . 181-~7311
634608500 , P S 264-9043

C - : L. 402-5411

685171-600 . EPE- - I 242-4213
635734-333 - o R -1 S 242-4217
685734-666 - R || B o 2424219 _
686297249 . P U :} R .o - 8b6B-9222 :
686207-498 . . - . - o 6l o 635-5438 -
686297-747 : R * ST . 635-5437
686860-500, . .. 82 ‘ T 926-1481
637423-500 . Tt 68 . 18237945
687936-383 . T 64 S - 823-7946
637986-866 . . .- R 2 _ . 680-0142 -
689112500, . - R T 926-9163
689393-333 - S % . o 4984057
639393666 S s 180-6069
689675-500 . ‘ ‘ T 66 o S 8237840
639956-500. - : : ‘ 8 _ 400-2140
690238 ~500 o RO 1 S S 142-9438

22



Part IL

Refm'ences

EQU[?MBNT FOR, PEST OONT ROL AND PESTIC[BE DISPERSAL (ananly F3C 3740-}

B T T

- (a) BSG 3740!50-!L~N Identxficatlon List 1 Janua.ry 1968
© (b) FSC 3740/50-IL-N-CB3 Identification List’ ljanuary 1969
(¢) FSC3740/501L.N Supplement I, 1 July 1969~ °
{(d) FSC 3740/50 -EL-IN Supplement IL 1 October 1969
(e) C3740/50IL.MC_Identification List 1 January 1970
) C3?40/50-IL—MC-CBZ Identlflcatlon List 1 July 1970
{g). €3740/50 ML__ M C—CB4 Management Data I-lst 1 July 1970

NOTE: The ﬂr_st-15 items will meet the needs of most pést 'cont_r_ol operations.

Review No.> -

TAM No.

1.

TAM
CA7601L B
13614

“ ¢ Desceiptive Infofmasion'™ 7 o .‘ I 7 Price’ ‘
Specification - - . v o Lo " ", Federal Stock
" FSC Index Namber™ =+« « 700 r it ot . Number

""Duster, Manually Operated, Rotary Fan, Stfap carried. This duster is used to

disperse insecticidal dusty over open areas outdéors; The dust hopper hasa
capacity of 5 to 10 ponnds. It has an output range of one to twenty acres. It
is complete ‘with one discharge nozzle, two non-flexible extension. tubes (14

.« -, inchesilong), and one curved nol: flexible tube (10 mches loug}

2,
TAM
" 4680 M E
14014

LA

FEJ RR:D-780, TypeZ Swel ... . $2330/EA.
25000 . S 37401325935,

NOTE: Ust 3740-494&768 untll exhausted

- Duster, Manually Qperated, Manually Carried, Tubulat, This duster s used

for pla Placing insecrictdal_ dusts in hard-toreach places for the control of ants’
and roaches, It 'is uséd to place insecticidal duses inside the clothing of
personnel. for the control of lice. The unit is about 10 inches long and 3
inches in diameter; The steel container hasa capacity £of one pound of dust
ur powder. It is packed complete wrth one ﬂex!bie extens:on tube and one

_ discharge nozzle, . ... . .. 7. oo

FED RR-D.780" Type 1, Class B, Slze 2 ' $2.20/EA
31195 © T 37401325936

NOTE: Use 3740-494.1767 umi-exhausréd '

,',—Duster. Manually-operated, Manually Camecl Foot Held “This duster fsused .
. ta dispense’ Caleium™ Cyanide (FSN 6840:246-6436) into rodent burrows,
" This tubular pump is 14-inches long and 4 inchés in’ diameter, The removab!e :

23
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C e

aluminum’ container will- hiold aboiit<5 pounds of calcium cyanide dust. It
must be completely emptied after each use before it is stored in 4 well

-ventilated space, The pamp is complete with a foot holding pedal.

Amer:can Cyanumd Co., NY NY. o $15.10/EA
Code 70361, Mode] 50 N A . 3740-267-4802
31100 Y Ty S :

Sprayer Insecuade, Manuaiiy Cartied ‘and 0peratéd Tlus pistol grip type
sprayer can praduce an intermittent mist ‘or a solld stream., Various
adjustments of ‘the nozzlés make this sprayer a practical tool. The capacity
of the steel container xs i quart Idlco P/N Model 81X

MILS38718 o .. . $587/EA
90000 R 3740.141-3285

,Sprayer, Insecticu:le Ma.nuaﬂy Camed and 0perated This sprayer is a “flit
gun” type unit with a plunger type pump. A continnous mist ‘spray is

. . produced. The steel container hias a rust-sresistant liner. It has a capacity of

4,

5‘.

6
TAM

C6220 R

46104 -

k7

_ 8,

TAM

" one quart,

- FED RR-5-626, Type 3, Class 2 Swe 1 $2.25/BA

. 88200 . S .. 37406911776

| NOTE: Use 37404083196 untl exhausted: a
“When 3740-691-1776 is exbausted, usé 3740-526-7992.

‘SPraya', Insectmide Manuaﬂy Camed Pressure Type., This compressmn type

sprayer has a capacity of 2 gallons. There is no pressure gauge or agitator, It
is complete with a discharge hoge, 2 nozzles, discharge valve and carrying

. strap. The “On-Off. spray control valve is !ocated on the sprayer wand,

MIL-§-14102 '  $26.50/EA
88250 CE LT 37406414719

) NOTE Use 3740 733 1430 um:l exhausted

' -SE ayer Insecncide Manuaﬂy Carried, Elecmcally Operated This (iewce is

eqt.upped with an electnc motor, AC, 115V, 60 cydle, single phase with a

voggle switch for “On-Off" couteol. Tlie rustresistant contalner has a -
capacity of 4 quarts. The discharge valve is adjustable to céntrol the volume

and form of mist type spray. 'I‘here isa carrying strap. (Challenger)

MIL-5-22308 : . $43.90/EA
1100 L. . ... 3740-836.8106

Sprayer and Duste.r, Insectlc:&e Back- Pac}: Type, Gasoime Engine Driven, |
This portabie back-pack duste;r—mlster is.mounted on.the back of the

C6215 V]I B operator. The I-cylmder 4 HP air-cooled. gasoline engme drives the axial

06894A

24,

62 /L



TAM

C6230.VIIB
0433A

9.

10.

vane blower. to. produce an air-stream of about 90 mph, The insecticide

«container i made of high impaét ‘resistant plastic. It has a capacity of 3 -
gallons of solution of 15 pounds of msccticxde dust When empty, the unit
wexghts less than 30 pounds.

 MIL-S2389%. .. ... S $341.00/EA
. 112000 . R 3740.904-0818

NOTE: FSN 3740 904»0818 is thc proper number .to use for
pfocuremént of thls item. TAM. U.S.M.C. Revision No. 1 NAVMC

11017 of 20 April 1970 lists this unit with FSN 3740-884.4638. Bach
manfactiirer has a d:fferent manufacturmg number and the Manuals
for’ OPeratxon ‘and Mainitenance as well 35 the, Spa.re Parts are not
intcrchangeable. _The manufacturer s number and setial identifier will

* be used to order 5pare parts and additional manuals For example, if
your back-pack hds a serial number in the range from 68.1001
through 68-1568, it was manufactured by Curtis Dyna-Products and
carries FSN  3740-884-4638. In order to overcome certain

. discrepancies, Curtis Dyna—Pmducts has prepa.red spemal repair kits
“for these units.

Sgrazer, Insecnczde. Non-thermal Aerosol Generator, Thm skid-monnted
unit is driven by a gasoliie engine. 18 HP, which drives a turbine to produce
about 350 cu. ft. of air per minute to the cluster of discharge nozzles. The

. maximum discharge rate is 40 gaflons per hour, There is no solution supply
tank and no agitator. The unit weighs about 700 pounds. . .

MILS-52185 . . .. . ' $2097.00/EA
1000006 . 3740-625-9989
NOTE: FSN 3740-625-9989 is ¢he proper number to use for
" procurement, However, ‘each ‘manufacturer has a  different
manifactiring nuimber and the , Manuals for Opeeation and
"Maintenance o5 well as Spare Parts are not interchangeable. The
manufacturer’s number and sexial identifier will be used to order
spare parts and additional mabwals. For example, Curtis
Dypa-Products. Corporation Model CFR-41500 carries FSN
3740-930-9348; Curtis Avtomotive Devices Model CFR 400000
- carries FSN' 3740.790.6188; and LECO Model CM-40 carries FSN
T 37409559341, Each model has its own Operatlon and Mamtenance B
Manual and Spare Parts List, ' : i

Sprayer and Daugter, Insecucxde Trailer Mounted The gasoime engine dnves
a turbinie to ‘produce 10,000+ ci: fe.per niinute at 150 mph at the nozzle.

Thete is a solution tank f5i 80 gallons of ‘liquid ‘insecticide and a dust

container with. 2 capacity of 100. pounds. The device can discharge mists or

62 )7
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S,

* dusts separately or simultaneously, The . two-wheel trailer has pneumatic

tires. There is no turntable but the discharge nozzle can be turned.

MILS-23923, Type I (Buffalo) 7 $4237.00/EA
117050 7 37409010720

NOTE: The trailer hitch is for c;)"t;ﬁ-mexjc_ia._l vehicles and may require

modification before the sprayer can be'towed by military vehicles.
Sprayer, Insecticide, Frame Mo_ume__&, Ga:soliﬁe Engme Diriven, Although this
sprayet has no solution tank or agitator. it does have many usgs in pest
control. It i especially important to under-slab treatment for termite control

‘ or. for the transfer of liquids. "I"his,i)t_)&a\blé sprayer.is driven by a 1 1/2 HP

 gascline engine, The maximui discharge rate is 3 gallons per minute at a
 pressure of 300 psi, It is packed complete with one spray gun with adjustable

T nozzle and '5.0 'feelt:‘of oil r_e'sistanlt_ hose, 3/8 mch 1D, The frame is metal,

TS

TAM
K4580.11 E
1385A -

- 13
TAM
KA750 XL E
13944

14,
TAM
C5905 11 E

013438

MILS12511 - . - . ' e <o $568.00/BA

83000 - - s : ' SR 3740-772-6090
Mousetra: , St)ring. This inéxfensive l:ra.p'. is_-sp.ring loaded with 4-w;iy telease
action. The base is wood, :

_FED GGG-M00550,Type1. . $0.57/DZ (dozen)
56900 . o . - 3740-252-3384

Rattrap, Spring. This trap is well made on a wood basé. The sitomatic spring

trigger has a 4-way release,

FED GGG-M-00550,Type Il * $2.20/DZ (dozen)
72910 T 3740-260-1398

Swatter, Fly. This device is not Ii;_nfted to the control of one kind of pest. It
can be used effectively against flying and crawling insect pests. The blade
may be ‘wire mesh or plastic with binding for strength, The handle may he
-wire or plastic. o o o
PED GGG-5-00850 . . ‘ $0.74/EA
137700 - S 3740-252-3383

Résgiratdr, No. 6558; This rcspi;s;iur is one of those \:avl-nich is recommended

. for use by all personnel when they,are handling pesticides. When in use this
+ device must be equipped with a filter - Filter Cartridge R-58. (Filters packed -

6 per box.} . : .
" American Oéti;:;_ﬂ Q&ﬁpgﬁ}, S:;.fe.ﬁy'.bivisiorl., :
SouthBr‘_idge,rMa‘ssgchusetts: o : : ‘4240-935.5516

l . ﬁOTE: Additional items in the Federal Stock Cataldg include:’

16.

Trap, Mosquito, I;ight. This standardized, New Jersey type, light trap is
26 o
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17.

18,

powered by an electric motor, 1/100. HP, AC, 115V, single phase; 60 cycle,
which dtives a 4-blade fan at about 1500 revelutions per minute. The blades
have a diameter of 8 inches and a pitch of 29 degrees. There is an automatic
timer which can be set to operate the light and the fan. These traps may be
procured with electric “eyé” control and modified. for operation by 12 voit
battery, - : ‘

MIL-T-52062 St $85.00-$100,00/EA
147900 3740.607.0337

NOTE: - A- complete - battetya-)peratcd light .trap is available in a
medical kit under number 6545 089 3766 o
Trap, Insect, Survey ) _ . T $600.00

umigation Kit, Portable. (For use thh methyl bromide) This kit provides
an excclient method for the fumigation of palletized material which does not
exceed 1,650, cubic feet, There is a plastic coated nylon tarpaulin which is 30
by 40 feet in.size but it weighs only one poisrd. The kit is complete with

‘leak detector, mask, sand snakes for anchormg targ and plast:c tubing. No

fumlgant is included. .
CMILF-54000 0 0 ' T 8s10.00/BA
5044682 © - 3740.565-6076

Duster, Insecticide, Mass Delousing Outfit. This device is designed to treat
large numbers of. pcrsonnel in areas where lice and louse-borne diseases are
prevalent The outfit is operated by a gasoline engine driven compressor. Air
is supplied to ten dust guns, each of which has a capacity of 1 1/2 pounds of
insecticidal powder or dust (Lindane 1%, 6840-2424219, or as directed).

Each gun will be emptied in about 2 minutes. The unit is mounted on a

metal frme and weighs about 200 pxiunds

MILD2457 ST snigs00/mA
 MS$3740-1A - - | 3740-889-2315

19, T::ag Animal, Cage This non-collapsible traphas a treadle type trip. It is 16 -

19 inches long, 9 - 10.5 inches wide, and 7 - 8 inches h:gh It is made of
hmvy gauge wire, There is & carrying handle.

MIL-T-52062 = - T $4.50/BA
142800 ' ' : - - 3740-2674799
NOTE: When exhausted use o . .
42900 . . LT 2 3740-531-3905

‘20, Generator, - Insecticide. This framc mounted unit is used to disperse
Fog Generator, sp

insecticide in a thermal fog, Maximum discharge rate is 25 gallons per hour,
The apparatus is equipped with a formulation liquid metering valve,
calibrated to give particle size in microns. The fog outlet is designed to

27.

63/9

79



- enable pointing the fog it any direction. An approved, flexible, metal
+ extension hose may be attached.to this outlet, The gasoline engine drives a
. positive displacement compressor-or’ blower with-a capacity of 160 cu. ft.

“per minute. The- unit opetates at 950 to~ 1050 degrees F. There is a

- formulation tank without an agitator. Agitation is accomiplished by pump

21,

22

23,

24,

25,

action in the suction and retoen lines of the solution manifold.

MIL-F-898,8&e2 ~ - . .o 0 $1671.00/EA
41500 T 3740-132.8330

NOTE: When cxhauste;l use 3740-625-9989 . See Item No, 9

Fog Generator, Iilsecticide. This item. is similar to Item No, 20 except the

- discharge capacity is limited to 5 gallons per hour.

MIL-F-898,8ize2 . - . I $254.00/EA,

41400 - ) © .- . 3740-818-6648
Fog Generatot, Insecticide. This frame mounted unit is similar to ftem No.
20 except that the rate of discharge may be 100 gallons per hour and the
working range temperature is from 30 to 125 degrees F. Special features of
this device may include an electric starter with generator and battery.

MIL-F-898 RS
41750 S : .. 3740-901-8236

-Sgrazer‘, Insecticide. This: one quart ‘side sprayer is similar'to Item No. 5
except that the solution container is glass. The container is removable for
filling. - e e

: . o - $1.50/EA
88400 Consolidate with Item No. 5. oL 3740408-3196

Sprayer, Insecticide. This sprayer is similar to Iter No. 5 and Item No. 23.
This one quart capacity container is steel with a rust-resistant liner.

FED RR-5-626, Type 1,Class 1,8ize 2 . -, . . - :$125/FA
90300 Consolidate with Item No. 8. .. . 3740.526-7992

Sprayer, Insecticide, This “flit-gim” type si;rayar has a capacity of onc quart.

- The solution container has a rust-resistant liner. Although i¢ is similar to

Item No. 5, No, 23, and No. 24, it differs in that it produces an intermittent
spray. .

FED RR-S-00626, Type 2, Class 1, Size'2. ' - $0.54/EA,
90650 . ] . 3740:171.9772

28
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26,

27.

- 28,

29,

30.

31

Sprayer, Insecticide, This “flit-gun” type sprayer has a capacity of one pint.

- The container is made of rust-resistant steel. There is a plunger type pump

and non-adjustable nozzle. The spray. is mtermxttent

_ FED RR-5-00626, Type 2, Class 1, Size 1 $2.25/EA
" 90600 T 27401719771

NOTE: When exhausted use Item No. 5.

’

ASBraXer, Pushcart Mounted. This unit is mousted on two large diameter

whecls with: semi-pneumatic tires. The sprayet is operated’bya 1 1/2 HP
gasoline: engine which prodaces a maximum diseharge rate of 30 gallons per
hour. There is a pressure gauge, a pressure regulator, a spray gun with 4

Anozzles a d:scharge control valve.and ewo discharge hoses, each 25 feet fong.
- It is designed for uise along narrow paths or trails.

MIL-S-52066 [ $834.00/EA
. 96100 . 3740-542-4866

'Sprayer and - Duster, Insecticide, Skid Mounted. Tlis appdratus has a
- mechanical turntable. The gasoline engme drives & piimp and & turbine so

that Tiquid ‘and powder insecticidé may be ‘discharged separately or
simultaricously. The turbine produces 12,000 cu. ft. per mindte at a velocity
of 150 mph, The solution tank has a capacny of 50 gallons and the dust

. impper can carry 100 pounds of powder,

MIL-823923 ..
fizese Lo 37407242152

Sprayer and Duster, Insect;crde, Skid Mou.nted This device is similar to Item
No. 10 except it is skid mounted. ' . -

MIL$23923 S
w2910 27409910721

ngrax Inseeticide. This skld motmted apparatus has a gasolmc engine

‘which dnves a pump to produce a maximum dischatge of 10 gallons per

minute at pressures of 400 to 500 psi. The solution tank has a capacity of

150 gallons. There is a pressure. regulator and. an agitator. The. adjustable

discharge control valve regulates, the quantxty of. soiu.tion and the form of the
mist or spray produced,. - SN .

* john Bean Model 11010MTE’ o . ‘
101600 T : 3740-763-3176

Sprayer and Duster, Insecticide. This apparatus is. sxmllar to Item No. 10
which replaces H

Buffalo Turbine Model JEBS
113500 ' 3740-763-3177

29
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32, Sprayer Iusectlc";de This teailer rioimted devicé has a solution tank with a

.34,

35.

36

« capacity of 150 gaffons, There is an agltatm-, The maximum discharge rate is

5.gpm at ‘pressures- of 400 to 500-psi;: There is a pressire regulator and a
control valve. Various sprays ; are produced by changmg the spray discs in the

‘nozz!e
John Bean Model 55T - e '
106750 | . L 3749 -766-1133
- 33, SE ayer Insectlcx&e ’l‘his wailer mmmted sprayet. has 4 200 gallon, fiberglass

msgctxcnde tank with agitator. The pump is driven by a 5-3/4 HP gasoline
engine, The maximum discharge rate is 600 galions per hour at 400 pai,

. Accessorics include .a spray. gun with adjustable nozzle, discharge control

valve and 100 feet of oil-resistant hose which is moutnted on a reel,

MIL-S-28256, Size 1 S
106925 KA 3740-925-9598

Sprayer, Insccticide. This trailer mounted sprayer has a Jarge 300 gailon

. solut;on tank. Therg is an agitator. The maximoum discharge rate is 25 gpm at

pressutes.of 700 to, 800 psi. A va.ucty of nozzles are mciuded with numerons

| accassories.

" John Bean Model 25M‘1‘BT o o '
106950 o : T T3740-763-3178

Sprayer, Insecticide. This sprayer is trailer mounted and is similar to Item
No. 33 whlch replaces it. ‘

" john Bean Model IOIOM‘I‘BT o .
106850 | 3740-763:3179
Sprayer and Duster, Insecticide. This trailer r'l:mim'ted Sprayer is similar to the

“skid mounted device described as Iten No. 28, It has a tumtable The two

.. wheels Have pneumatic rubber tires.

to7025 "~ T o f ;;f374o724.2151

37. SEraxe Insecticide. This trailer. mounted sprayer has a soldtion tank with a
© .. - capacity of 400 gallons.. Thete is zn agitator, The maximum discharge rate is

25 gpm at pressures up to 700 psi. Accessories include two spray guns with
adjustable nozzles and 200 feer of ml resistant hose. There is also a spray

Boom with this unit.

MILS82068 (YD) o
106975 - o T 37409460994

30
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‘38

39,

40
B -4;1.‘
42,
4-3.
44,

45,

46,

Sgraz Insecticide. This.sprayer is smular to Fem Mo, 37 without the spray
boom. Tlus item will be deIcte& I e

MIL-5-82068 _
106985 - | T 3740.946.0995

S er, Insecticide. This trailer mounted spfayér is similar to Item No. 38.

edeletcd . ,
o000 T T aya0.925.0504

__ngenerator, !nsect;cz.da.l This appaxatus is smuIar to Trem No. 20 and is
replaced by Item No. 9.

B

1e6980 T 3740766 1131

Fog Generator, Iﬁsectic:de This apparatu.s :s snmlar to [tem No. 20 and s

replaced by Item No.9.- _
MIL-F-898 . . v ..
41650 i e. e 37407646558

Sprayer, Insecticide. This appa.ra-tus_ is similax to Item No, 11 which replaces
it. : '
MIL-8-12511 - o '
" 83160 ‘ . R 3740-763-2173

Sprayer and Duster, Insecticxde. Thzs apparatus is s:m:la: to Item No. 10
whlch replaces ite. -

MIL-S44266 . . ..
117100 L 3740.722.3907

Sprayer and Duster, Insecticide, This apparatus is similar to Item Na. 10

: which replaces it.

MILS-23923 -~ - e
S : | 3740-541:9827

SE yer, Insecticide. This npparatus is similar to Item No, 10 wh;ch replaces
it,

T

“HB Hu&son Model 1055 e
- 1011060 : IR ‘ 3740494-1506

o

SBrazer and Duster, Insect;cade Tlus traller mounted apparatus is smn]ar to

Item No. 10 which replaces it.

M1L5.2392.3..§ e .
117000 . - : : R 5740-062.0555
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47, Container, Bait, Rodent. This baif container is packed in 2 folded, collapsed

condition, When it is set up to-use it-will hold about'-‘znlp'qunds of bait, The
plastic coated tip-proof container will operate with wet or dry bait. It is
disposable, AR :

MERDL 16270 : , S
REF 000052~ = - ™ " o0 3740.089.9358

48, Container, Bait, Rodent. This container_fé; rodent bait is similar to Jtem No.

* 47 except for size. It will hold about 4 pounds of bait.

MERDL 10256 = e
REF - 000053 - ©TL 3740.089-9359

49, Qﬁr, Hand, Forced Feed. This hand held "‘é)"'ii_.d_i,spchser is recommended for

placing insecticide solutions in hard-toreach placés. Practice will produce
accuracy. The adjustable nozzle may be replaced with an.18-gauge syringe
needle and the device used to place liguid insecticide inside non-electrical
‘insulation on steam and water pipes for roach control. When not in use cork
can be kept on the needle point for protectiéia and safety, The oiler has a

* capacity of one quart.

FED GGG-0-00591 - - - -~ ST $172/BA
.  4930-268.9786
NOTE: Plastic sprayers arc available from several companies which
have adjustable nozzles and control valves in-which high pressures are
~ produced. These are inexpensive and disposable.

h 50. Insect Bar (.nétéi;ag), Cot Type This insect netting is made to fit the standard

TAM
Cs056 10 ¥
19614

folding cot if it is equipped with a set of poles (item No, 37). The nylox
netting {20 mesh) is 200 inches long and '68 inchies wide. It is olive green and
+ mildew resistant, S '

MILL10901 - .t T ggggm
U 7210-266-9736

51. Poles, Ensect Bar, This set of four poles is-used wish the standard Insect Bar

TAM
CS5740 I E
19024

(item No. 50}, These poles support the netting over the cot,

- $0.71/8et of 4
" 7210.267-5641

s Lo

32. Head Net, Insect. This head net is made.of nylon. (26 mesh), It is olive drab

TAM

C3180 I F

1704A

and has an oxford crown. There is a steel grommet fastened with an elastic
cord through the bottom hem and two front loops for fastening over buttons

- onbreast pockets, ' - ST ,
MIL-H-11489 QMC (basic only $1.30/EA
to wear with steel helmet and liner) s .
355325 o 8415-261-6630
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53.
TAM - |
K4390 11T

1273A

54,

55,

56.

Goggles, Safety Type. These safety goggles are industrial type with arubber

+ frame. They are nonwentilated .and protect the wearer from pesticide

splashes, mists, sprays, fogs and dusts. ~ o
. $1,60/Each Pair

Light, Ultraviolet (“Black-Light), This device is required-for inspection to -
determine location of radent’ urine trails, It operates on 110V, 60 cycle, -
single phase, AC power and requires- 100 watts. It is also battery operated.
There are no batteries included but it can be operated' with two 45 volt
batteries. It is. complete with. carrying case. S

$42.00/EA
65306632140

Rat Guard, Ship. This rat guard ‘is lashed to mooring lines to prev_erit, rats
from leaving or entering the ship. The diameter of the sleeve is 3 inches; the
diameter of the disc is 38 inches.

MIL-G-2767 . N $7.00/EA
' 2040.272-2353

ga: Gugrd, Ship. This item 1s the matching item for kem No. 55, Thlis_.l;at
guard has a sleeve with a diameter of 8 inches and a disc with a diameter of
48 inches. e
| $18,00/EA
20402732255

All equipment should be effectively cleaned before it is properly stored. Contaminationjo_f
the working environment may be destroyed with careless attention to used equipment, Keep

all identification information which will be needed for inventory on hand and procufement
of repair parts and complete replacement. : ) ‘
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Federal stock Catalog . . . . o ... Federal Stock No.
Index Number . Review Item Number: :~'v- - 3740~

No number assigned , " See item No, 16 nofe - 089-3766
No number assigned . = . . . 47 et Gos 0 U(89-9858
No number assigned .. - . w48 T e e 0 (8 9~9869
No number assigned . . .. . . Seqitem No, 9mote ... -~ . ..  930-3343
No number assigned [ T P 8896-2315
" 25800 S e LR 1325935
26100 ‘ See item No, 1 note 4941768
81100 ¥ : 3 '8 2674802
31195 - : 2 ' . 152-59836
31400 ) . -, .S¢eitem No. 2 note . S - AB4-178T
41400 & - T T T gy - " 818-6648
41450 T e T 766-1131
41500 o B0delete 7 1828330
41650 B C 41 IELER T 764-6558
41700 - - o 22 . 9018236
56900 S 12 . 252-3384
72000 - S ¥ AL Y. MO 1+
83000 ¢ S IR b U T 172-0090
§3100 ~ o 42 T 763-2173
88200. 5 691-1776
88250 _ K] : _ 6414719
88400 " . L 23 - ‘ ' 408-3198
90000 ~ : 4 _ 141-3285
80300 , 24 : B26-7992
90600 - R N LR ,26 B Tt . I '17'1"-9771‘.
96650 . . o .- L0 o 2B .t - .. 171-8772
g1100 .. -, .o T .4 e - B36-3108
86100 . 27 e e - 54245 66
1006000 ' 9 _ ' 625-9989
101100 ] 45 . 494~1506
101600 o 30 7633176
No numher asaigned ' See item No, 9 note Y55-v34]
106750 ' 32 ' 766-1133
No number gssigned See item No. 9 note © 790-6188
106850 - 8B ' 763-3179
106825 ‘ I 33 S ‘ 925-9508
106850 A © 34 163-3178
108875 A : 37 946-0994
106985 : 33 846-0995
107000 ' 3 ‘ 925-9594
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Eederal Stock Catalog |

.- Federal Stock No,

Index Number .Review Item:Number 3740- .
112000 .8 2040318 .
.-132800° . TR . 7242152
112810, .- | 9010721,
-.113500 .81 763-3197. -
116900 . 44 54198 27
117600 46 062-0555
117025 o 36 724-2181"
117050 - . i0 9010720
No number assigned - Beg item No. 9 note 930-9648
117160 .48 7203907
137700 c 14 252.33383
1428 00 19 ‘ 287-4799
142000 " See item .Np, 19 note §31-0805
147800 .18 6G7T-033%
504468 2 L 17 . 566-6076

No number assigned

See item No,.8 note
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" Federal Stock Number

- _Review Item No o

CRDY

3740~ Index ' No,
062-0555: " o 46 - 117000
- 080-8766 i " . See item No. 16 note No number assigned
089-9353 " o 4 o No nuinber assigned
089-9359° - 48 - No numiber assigned:
13225935 1 ‘ 25900
132-5936 ° 2 . 81185
132-8330 . 20 delets 41500
141-3285 4 . 90000
171-9771 . 26 - T 908007
1719772 a5 T 90850
252-3383 - S14 137700
2523384 12 56900
260~1308 ° R ¢ TR 72900 -
267-4799 - a19 142800
2674802 L I 31100
408-3196 SN~ SN - 88400
494-1506 : 45 P 101100
494-17867 See item No, 2 note - " 31400
494-17683 See item No; 1 note 26100
526~7992 DR 90300
531-3908 See jtem No, 19 note 1429060
541-9827 L 44 118900
542-48 66 27 96100
565-60676 17 5044682
607-0837 C 18 147900
625-9989 9 100600
641-4719 "8 " 88250
£91.-1776 5 88200
722-3907 43 117100
724-2151 36 117028
7924-2152 2 112900
763-2173 42 83100
768-3176 30 1uisubo
763-3177. 31 113500
763-3178 .84 106950
763-3179 35 ' 108850
764-6653 41 41650
766-1181 40 41450
766-1188 32 108750
7720080 R & | 83000
790~-6188 See item No, & note No number assigned



Federal Stock Number . ) R . Federal Stock Calalog
3740 ~ et e Review Itom No, -- - . Index No.

l

818-6648 S D - 41400
836-8106 - o T | S 81100
884-4638 . . © " See item No. B note No number assigned -
8892315 L oy 18 Loy .o . No number assigned
S901-0720. .10 7 C . 117080,
soi-0721 . . . T o290 o o 12910
901-3238 S tem - S oa L 41700
904-6818 o _ 8 ' 112000
925-9594 P ORI .- R L .-107000
926-9598 | 0T L0 L0 UUes L 106925 .
930-9344 - See item No. 9 note S e
946-0994 o SR , 108975
946-0995 . o s .. -106985
9559341 L See item No, 9 note - :
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Partll, ©. .. STORAGE AND DISPOSAL OF PESTICIDES - -

Storage- . . . :
T 5 P ) oA -

TN -Always ‘store pesticides in.a locked dry cupboard or st:oragg shed where- li:ﬁlﬂans
(especially children), livestock, and pets cannot come into unauthorized contact with them.
Children and animals are curious. They doi’t know the hazards of these chemicals and they
climi:’f:'(")x' can't read the labels. L . : L

Always store pesticides in the ogg" inal, labeled container with the label plainly yis.i‘b_le,‘

Never store them in old bottles or foed containers that could be mistaken for food ot drink -
for humans or animals, T
Do 1ot store pesticides near,f_g(_}d or fe@}'; o

Aiways keep lids and bungs tightened when containers are not being used.

Keep all “empty” pesticide containers inlocked storége areas until disposed of propériy.

Containers should he periodi;:aﬂy checked for cm‘ro‘sion, leaks, breaks, tears, etc., so that
faulty containers may be disposed of or replaced hefore they constitute a hazard.

Do not permit anyone to sleep or eat in a room where pesticides are stored,
Install an exhaust fan for ventilation in storage rooms to help reduce high concentrations

of toxic fumes and to hold temperatures down, Care should be exercised in locating these
fans so that the exhaust does not contaminate the environment, o

Fire and Explosion Hazards Inirolving Pesticides and Other Agricultural Chemicals

Interpretation 18, Revision H of Regulations for the Enforcement of the Federal
Insecticide, Pungicide and Rodenticide Act (FIFRA), requires that fire hazard cautions be
based on the flash point of a particular product. Farmulations having a flash point at or
below 20°F must bear the statement, “Danger - Extremely Plammable! Keep away from
fire, sparks, and heated surfaces.” Chemicals with flash poines above 200F but not over
© 80°F shall bear the statement, “Warning - Flammable! Keep away from heat and open
flame.” Chemicals with a flash point ‘above 809F but not. over 150°F will bear the

statement, “Do not use or store near heat or open flame.” -

138
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When you purchase a pesticide;. check:the label for these watnings and -make sure that
you usc and store such chemicals in accordance with directions to prevent the hazard of
fires and explosions. Those ‘compouids cositaining oils or aromatic petroleuim distillates are
the ones most likely to show such warnings. However, some powder formulations also
present fire and/for explosion hazards. Examples are berbicides, dessicants, defoliants, and
soil sterilants.containing sodium chlorate. When a- container ‘or sodiom chlorate is ppened,
the entite contents should be used, Do not attempt to store a partial container of this
materfal, Certain wettable powder formulations have boen suspected of starting fices by
spontaneous combustion, Never mix or dilute Malathion in‘contairiers used for free chloriri _
{for example calclum hypochlonte) A spontaneousiy combustnbic mixture may result . L -

Fires mvolvmg organophosphorus and carbamate msec,tlcldes as weil as sofie Eertiltzets
present great hazards to firemen and others in the vmlmty The foliowmg suggestmns will
reduce such personal hazards::

1.. Plainly Tabel the outside of ‘such warchouses on all sides with the word(s} “Danger”
and/or "Po:son” along w:th tlte fam;[lar sku.l.l and crossbones, ot snmpiy “Pestxcnde Storage

2. Post a hst of the typcs of chermcals on dle outsxde of the warehouse

3, Keep tlne storage area of bmlcfmg loclced at all timies when not in acsual use, to help
- reduce the possxbdmes of fires set by man. ‘

4 Inform fu'e departments, hospltals, publlc health officials, and police departments,
in writing, g, of the nature, quantities, and hazards these compounds may present in the evem:.
-of fire. Ask the fire chief to inspect your facx.hty at least once a year.

5. Keep the above departments -and " officials: mformed by phone and letter: of any
.major change in the nature, quantities,; and hazards that thiose compounds may present in
the event of fu'e . . _ .

. 6 ‘I‘he fue chief - should be: fummhed with the home phone numbers of people
tesponsxble for the pesnclde storage facﬂlcy

Giass conitainers: of chcm:ca]s should' not be' placed in sunhght where. thcy'
concentrate heat rays and start fires.

8. all combustxble matcrlais should bc kept away from steam lines or other hmtmg
devices, .

‘ "9 Use fire proé)fing m'ate‘rial such as ’sheet rock in the building

10, Anstafl 2 sprinkler system~in: the ‘storage bul]dmg where possﬁ)le when ialge
quantities of such chemicals are t6 be-stored, - X '

a9
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. 11. Be thoroughly familiar w-xth the fire fighting cqu:pment alarms, and fire exits.

12 Fxre fxghtmg, eqmpment shou}d be checked pex:odmal!y asd ready to use. at all
times.. B Ce
13 Locate such storage facxktu;s a8 far as poss:ble from other dwellmgs and popuiated

areas,

FuemcnShouldbelnstructedto - R U PR

1 Wear alr-supphed breathmg apparaeus, and rubber clothmg when faghtmg such fzres

2 Avmd breatiung of otherwlse oontactmg toxic smoke and fumes whcncvet pomb!e,
to reduce hazards. - . .

3 Wash omgletely as soan as posslblc after an encounter with smoke ami fu.tnas.
4. Wash cIothmg, boots and other cquxpment thoroughly after such a ﬂre

5. Have - cholmesteraae tests run after ﬁghtmg 2 fzre mvolvmg organophosphoxus
pesticides if. they have been heavily exposéd to the.smokes . - .. .

6. Evacuate persons near such fires who may reasonably come in contact thh smoke
and fumes from the fire or contaminated surfaces. - .0 . - - o N

‘ Stomge _1:;'1,'?. ngesticides . L

Some pesticides such as DDT and other chlorinated hydrocarbons are very stable and can
i:e stored for a nutnber of ycars with Jittle or no chemical change.. . .

Some of the organophosphorus pesticides such as tepp, parathion, and others, have a
shorter storage life. Atmospheric.conditions.such: as high remperature and high humidity or
sunlight may bring ‘about a chemical breakdown or degradation of such materials, especially
when they are in wettable powder or dust formulations. The labels of compounds subject to .
these reactions wﬁ] watn.of such !umtat:ons and. generally wdl specrfy stcps to.be taken to
avoid these reactions, - T o

Some pesticides, .and, especially those formulated. as liquid concentrates, are not to be
stored at tempetatures below those listed on the labels. Prolonged storage at low

tempetatures may result in. crystalhzat:on, or breakdown and the resultant materlai is even
‘more toxic, phytotoxic, or will leave 2 higher residue, - .

It is not advisable to keep unsealed packages of. powdered pesticides Ionger thaii one
year; however, some pesticides in liquid form packaged’in airtight containers may- retain
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their effectwcness for- several years if. kept sealed. -

Iz pestxcide has been stored for some time and doubt exists as to-ts effectlvencss, try
small quantities of.it; according to. label directions. If the treatment proves satisfactory, use
the stored pesticide. If in doubt, discard the package. : ‘

Cross. Contamination in Storage

In.order to avoid the possibility of cross contamination of materials in s.tc'n'age, it is
suggested that hormone type herbicides be stored-in a separatc building. They should not be
stored near other pestladcs ar fertilizers.. .. v

_Dzspo'snl o_f P,esticr&es_gﬁ Their Containers L

"Remember:. “Empty” containers are. never .con{pieteif empty! They are like the
“unloaded” gun, and are to be considered hazardous and treated as potential killers.

imgortance

_ *Hazard to children and unsuspecting persons.
B *Hazard tnthose who can't.or don’t read the label,
(Dcmesuc farm ammals, pets, wildlife and fish.)
*Contamination.of water and soil.
*Conta:mnanon of ¢ crops.

i General
Regardless of the dxsposal plan you Eollow, you can lessen the degree of hazard by:

*Rinsing giass metal and plastic containers several times before discarding.

*K.eepmg all. empty- ‘containers in 4 secure storage area mntil they can be
‘disposed of safely.

*Large rietal drums (30-55 gaﬂon sizes) can be’ dlsposed of mast safely and
‘easily by returning them to the supplier or selling them to'a coaperage firm
equipped to handle drums contaminated with toxic matcmls

- *Disposing of unlabe]ed containérs and their contents.

*Completely. emptying the contents and, if possible, burying the unused
chemical at least 18 inches déep in an isolated locatlon away from water
supplies, . oy e . . ,

. *Never puncturmg gerosol. g:ontamcrs o
. *Not using coptainers that have: held pesnmdes “For- example 2,4-D containers
cannot be cleaned sufficiently. to. use them for any other purpose where:
traces of the compound would be harmful,

#1
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*Never standing in the smoke or fumes of burning containers or - pesticides.
*Never disposing of aerosol containers in a fire, they will explode. - '
+- *Never burning hormone type-herbicides. (such as 2,4D) or their containers.
Fumes and smoke from these may damage crops for great distances.
*Never burning herbicides or- defoliants coneaining: chlorates as they may
explode when heated. :

Co'mbustible Containers {paper, cardboard, plastic)

*Burn empty containers completely (except those refecred to above),: -

*Caution: Some municipalities have festrictions agaitist burning. Corisult
local authorities before burning containers. if burning is not permitted in
your area, it would be best to store such containers inder lock and key
until enough of them are collected to make it practical to transport them
‘to.a sanitary land fill whiere their burial can be insured,” ' ‘

‘Noncombustible Containers .

oy

Glass. Containers: Rinse and break the containers and bury them in an

" isolated location away from water supplies. If the above procedure is
impractical, tinse: thoroughly with water and detergent o caustic soda
several times and pour r‘i’nse"spll.i;ioﬁ‘in‘to a pit in the soil.
*Caution: Handle caustic soda (household lye) with extreme care. Do not
get on skin, in cyes, or on clothing, Note: See various formulations for
rinsing solutions at end of this report. Then invert container and let it . -
drain for 15 minutes into the pit. Dispose of container in the dump.

" Metal Containers: Punch holes in top of metal containers (except aerosols)
and heat containers until they are red hot and hold at that tempetature
for at least five minutes. Before biruing out contalners, check to make

sure smoke won't drift over nearby homes, people, or livestock. :

"I the burning procedure suggested is not followed, use the following
. procedure: After the .coutainer has been thoroughly drained of the

pesticide, pour water and detergent or caustic soda (sec, amount below)
into the container. Rotate the can carefully to wet all inner surfaces with

the solution. Bury the rinse solution at least 18 inches deep.in an'isolated

Tlocation away from.water supplies, . : e

Punch holes in the top and bottom of the container, crish containers of -

the five gallon size and smaller-if possible. Then either bif'y o put in the

dump. If a’dump. caretaker- is on duty, inform him that the containers
« had contained toxic pesticides, - © .. ‘ E
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RINSING SOLUTIONS FOIR VARIOUS CONTAINERS

Container Size . Water- - o Deﬁergent ot Caustic Soda

5 ggﬂons'_ . 2quarts. 2 tabléspoons . C2cup -
30gallons = . 3gallons “1f2 cup . 1pound
55 gatlons ~ 0 5gallons lewp . 2 pounds

Note: Endrin, aldtin_:, dieldrin metal containers cannot be detoxified properly using water.
- and detergent or caustic soda. Aldrin, dieldrin and endrin containers can be detoxified
.. by buwrning as described under- Metal Containers. The contaitters should then be
" buried. '
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REFRING 1271 AT 107 M AL ARCHIVES R

*USFR/EA Reg 700-17

HEADGUARTERS
UNITED STATES FORCES KOREA
ETGHTH UNTTED STATES ARMY
APQ SAN FRANCISCO 96301

REGULATION
NUMBER 7Q0-17 16 July 1930

LOGISTICS
Une of Herbicides Iin Korea

I, Purpese, This regulation establlehes policy and prescribes provedures for the conteol of
berblcldes used by linlted States Forvces, Kovea (USFI).

2. Scoups.  Thls repulation is applicable to all component commands of USFE.

3. Hceponslhiiitics. Component commanders are responsible for the implementetion of thiu
regulation,

4. flefiniplons.  For the puvpese of this regulation, & herbicide Ls defined as a chemical
compound whleh will kiil oy damage plants,

i, Beged on physiolegical action, herbicides are grouped and deseribed as:

{1} Contact herbicide. A herbiclde which kills or Inhibice plant growth primarily
by rontoct with plant tlasues.

12)  Plant growth regulators. A herbicide which kills or Inhibite growth as a resulc
of transivcatlion ol the herbicide chemlcal primarily chrough the roor system to the plant
cebla (referred to akyo as "plont hormones')., When used in sufficlent concentrations Lt will
dosnpe or kill planta and is thevefore herbicides or weed killevs.

(3} Defolianc. A chemical (herbicide) which will cauvse & plant to premsturely shed
1tg ifeaves,

(4) Dessfcant. A chemicsl which will cause the follage of » plant co dry up.
. Based on uwae, bderbicldes are grouped and deacribed as;:

(1) Selevtive or specific herbiclide. A herblcide which In offective conceuLrarion
wiit ki1), damage, defoliate, desglcate, or inhibit the growth of some types of plants wich-
out signifleantly affecting ether types of nlants.

{2} Soil sterllants. A nonspecific herblcide which renders anil {wncapuble of Hup-
porting plant growth.

3. Bagkpyoond.  The dengers assoclated with the handling and applicotion of herbileldes demand
egrabl bahmenr of atricr econtrels for rthelr use gince nearly all herbicides are porentlally
danpercus in one way or another. Personnel in)ury or unnecessary damage to desivable vegeta-
tion and local crops adjscent to milleary installaclons can be preveated 1F herhicldes are
used properly and if recommended precautions are observed, Clalmg andf/or adverse publicity
vreguleing from use of hevbicides In Koren negare the sdvantages of herbicldes versus tonven-
tienal brush and weed removal procedures,

6. Pellcy. Herbicides will not be used in Korea except whare plant prowth contro) clearly
csunot he sccomplished by other measna, and safe and controlled applicabion of herblcldes is
argured. Additfonaliy, the following apecific constralsts apply to use of herblcides in

Horgas
a. Herbicides will not be dieseminnted by nevrial aspraving.
. Herbicides will not be used by ¥S Forces outslde compounds contirolied by US Forcoes.
v, Herbioides will not be applied in the demilitarized zone, or acuth of the soulhers
boundary whea there is any pessibilicy that drift or apray or run-off mey carvy aeny trace of

the herbictdes dnvo the demilitarized zone.

d.  Herbicide agent ORANGE or any herbicide or other agricultural macterial containing the
nerbfcide formulation 2~4~5 T will not be uysed 1in Kovea,

#This ragulstion supersedes USFK/EA Reg 700-17, 19 Aug 71. é a:.% g



REFROQUCED AT THE NATIONAL AHCHIVES B

S

USFR/EA Reg 700-17

#. Herbleldes shall be applied only under the divect aupervislon of personncl qualificg
andl trained In dccordance with aoplicable regulscions of the compongnt command concarned,

£, Application of herhicides and procedures For fluehing and cleanup of diapensing
cquipment will preclude contaminacion of weter supplies used for domesric consumption by
demeatte animals, wildlife, aquatic Life, or warer used for irrigation pruposes.

%.  Additlonal specific precautions established by the US Department of Agriculture for
the specific herbicide befug used will be followed, USDA Registration Number 6308-20 applies
Lo herbicides PHYTAR 360 and agent BLUE. USDA Registration Wumber 434-3&0 aopliea to herbi-
cide TORBON 10l or agent WHITE.

7. Patential Haxzards, A knowledge and sppreciarion of the factors thart infiuence results in
the use ol herbleides are essenvial to the best control. The potential hazards which require
special conglderation In the use of herbleides ave:

a. Polgoning af personrel. This spplies to persons who, while mixing and applying the
spray er spreading the dry product, can be poisoned from swallowing the herbicides, from skin
absorptton, or through inhalation.

b. Inadvertent misuge. Securlty and control of herbicides 1s essentisl to peevent ipad~
vertent use or misuge by persons not knowledgeable of thelr effects,

c. Dyite hazerds. These ave greatest when herbicides chat affect lesves of plents are
used.  Plants more than a mile downwilad from the sprayed area msy be affected.

d. weaching, Tais s a process by which the herbicide i3 dissolved and diffused into the
pround,  Lf chemicals are readlly ahsorbed by reots, plants whose roots extend under the
rredted aren are likely to be (njured,

u. Washing. This 1s & significant hazard on slopes, bare giound, and pavemeats. The
lrerbleides may be carcled by surface run~off to valuable plancs downslope or contaminate
streamg or other bodies of water to the decviment of crops, fish, or other nquatle life.

&. Srorape, issue, and Nandling., o. Requests to procure, use, or dispose of herbicldes or
fereilizers containing herblcides will be submitted co HQ, USFK/EA, ATTN: ENI-FE,

b. Herbicides will be securely stored and dsgues will be rigidly controlled. Hsposal
of herbfcides will only be accomplished as dirscted by this headquarters. Sale nr jssue of
herbicides to non-US Government activitles or to non-Depariment of Deferse activities within
Korea is specifically prohibiced without approval of this headquarters.

€. Adegyuate individual safety precautions willl be emphosized and necessary protective
cevices ghall he provided fer all persons engaged in bandling herbicides.

d. Records will be maintgined in pufficient detail to provide the pecessary Information
tuo permly evaluation of clsims against the goveroment which may arise.

9. BRefereaces. a. Joint Service Pub DATM 3-215/AFM 355-7 (Military Chemlstry and Chemlcal
Apents} witlh Changes ) and 2,

. DOD Direcrive 4150.7 (DOD Pest Management Program), 6 MNovember 1978,

€. AFR 91-21 (Pest Management Program}.

d.  AFR 91-22, AR 40-374 (Aerial Dispersal of Pasticides).

e. AR 385-32 (Safery - Proteccive Clothing and Equipment).

f. AR 420-74 (Facilities Engilneering - Land, Forest, and Wildlife Management).

g. AR 420-76 {Facillries Englneering - Peat Control Services).

ho  Army T# 5-629, Navy NAVFAC #0-314, Air Forepe AFM 91-10 (Herblcide Menual) August 1970.

1. USDA Handbook No. 269, Herbicide Manuzl,

The proponent agency of thia rvegulation 18 che Office of the Englneer. Usera are invited to

gend comments and supgested improvements on DA Porm 2028 (Recommended Chenges to Publicacions) _;g
and Blank Forms) to CDR, USFK/ELSA, ATTN: ENJ-FE, APC 96301, . | é@ ég.
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WEED CONTROL IN KOREA

llw

INTRODUCTION

One of the most important barrers in food production in Korea is limited arable Jand’ -With a
population increass rate of about 1.7% and food production increase rats of 3.3%, the nation retfuires
a land expansion of 1,300, 000 ha for food production and food grain production of 3,400,000 mt per

year's,

Rice occupies approximately 13% of total land area while all other farm cropy combined account
for only about 23% of the 9.8 million. hecteres arable land! 2, This, in turn, is reflected in the com-
parative land use and production which indivate that rice occupies slightly more than one-half.of the
oultivated lands of Korea, The acreage per farm household in Korea Is less than one hectare, Wowever,
yield per unit ares is considerably high due in large to intensive farming, In recent years, agrioditaral
" practices have been gradually changed from a labor-intensive type to a labor-gaving one which afms to
maximize labor productivity.

Presently, chemical weed control in: Korea is a common practice which is replacing handwseding,
Herbicide use was negligible in 1966. To date more than 75% of paddy field is receiving herbicide
treatment for control of weeds. Within the next 10 vears it is expected that herbicides will be applied
to more than 150% of paddy fields, meaning that paddy field will be treated with herbicidss more than
once, provided that the present benefit is maintained. A similar increasing trend was noticed in upland
orops although consumption, volumewise, is much less than that of paddy fields. Herbicides alveady
ranked second in pesticide consumption since 1977. The rapid increase of herbicide use thus far seems.
1o be closely associated with fast industrialization resulting in movement of idle labor from country
side to urban industrialized area. This resulted in farm iabor shortage with accompanying farm wage
ncrease,

_ Considerable researches on weed control have been made since phenoxy herbicide was introduced

in Korea in late 19505, These were however, concentrated mostly on herbicide scratming and only very
- few were on basic research. This obviously indicates that weed scienge is still in the beginning stage.
However, it is obvious that these research works and registeation trials contributed much to the present
wide use of herbicides, In addition, some agricultutal colleges recently recognized the necessity of
including weed science as a main subject in agronomy and have added it in thejr curticulum.

The rapid increase in agrochemical use has had not only positive but negative effects as well. We
- are, thus, faved with a challenge to cope with the undasirable effects, such as development of resistant.
weeds, weed population shift, environmental contamination and crop injurios, etc. This paper reviews
the present status of weed science and the past activities of various institutes and researchers, and
projects future approaches and chafienges, focusing on a general trend of weed control in Korea.
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MAJOR WEEDS QCCURRING [N KOREA

“Yield losses of varfous crops due to weeds ranged from 20 to 65%° (Table 1). The highest yield re-
duction (65%) was recorded in uplanid rice and the least in tobacoo (13.6%). The data indicate strongly
that orops have different compestitive ability against weeds, Yield reductions are much severe in upland

conditions than that of paddy.

The average labor vequirement in major food crop production ocoupled 43.2% of total production
oost, with labor reguivement for weeding approximately 28% of total labor demand. Labor demand
varies with crops and weed specles present. For example labor needed for weeding in upland is about
. 0% while that in paddy is only 10.8% (Table 2), These figures may be reduced vearly because of
increased herbicide uge.

Because of seasonal peaks of labor demand, farmers will rely on easy planting methods using
. machines with herbicide, Herbivide is easy to apply and s much cheaper and inexpensive method for
weeding. It is-therefore obvious that increase in herbicide use may contribute to a great reduotion of
labor demand in Xorean agriculture, providing much economic benefits to farmers.

Parker'® pointed out that threa classes of weed problem will defeat even abundant and oheap
labor, and herbicides may be advantageous in places where the following factors are prevailing: (1)
seasonal peaks of labor requiremeént, {2) dominance of perennial weeds, {3) absence of a fully satis-
factory control method for patasite weeds.

About 453 spacies of wepds belonging to 92 families, ocour in both paddy and upland fislds. Of
* these, 92 species of 27 families are mainly found in paddy fields, 300 species of 65 families in upland,
. 61 speocies of 17 families in both paddy and upland®*®''* (Table 3). According to life cycle, the
30 species of annuals recorded wers composed of 5 grasses, 9 broadleaves, and 16 sedges. Bionnials had

only 3 species belonging to grasses. Out of 59 perennial weeds. perennial broadleaves dominated in
terms of number, totaling 33 species. In upland, annuals, biennials and perennials were reported to have
93, 59 and 119 species, respectively, with persnnial broadleaves dominating, Thirty one {31) spacies of
annuals, 10 bienniats and 20 perennials were reported to emerge in either paddy or upland.,

In terms of frequency of ccurrence and competitive ability, about 15 weed spacies ware regarded
as the mast important weeds in Kotea (Table 4). This list can be varied depending wpon observers, areas
and orops. Grasses such as Eehinochlon erusgelli, Digitaria adscendens and Alopecurus aequalis emerged
mainly on paddy, upland and in both paddy and upland, respectively. These three weed species are
. the most dominant grasges in Korea, Qut of 15 spacier listed, 9 species mainly occcurred in paddy,
out of which . spscies are perennials. Five sedge weeds were considered dominant weeds, among them,
Cyperus difformis and Cyperus iria which were hoth malnly found in paddy. C. irix was also found in
upland. Three perennial sedges (Cyperus serotinus, Flsocharis Kuroguwai, and Scirpus maritimus)
were dominant weeds in paddy fields of certaln areas. Among 7 broadieaves, 4 species ocoutved on
paddy and 3 on upland, Potemogelon distinctus and Sagittaria pygmaea were dominant perennials in
paddy. Unlike in paddy fields, annuals are still dominant weed species in upland whers herbicides have -
not Leen heavily used,

A. Common weeds in paddy

Of the 92 species that occur in paddy fields, about 30 species are considered most common' !
(Table 5). Broadleaves and sedges are much more numerous than grasses. Most of these weeds are
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relatively well controlied by the presantly available herbicides in Korea such as butachior-{ 2-chloro-2!,
6'-diethyI-N-(butoxy-methy])-acetaniiide], nitrofen [2, 4-dichlorophenyl-4-nitrophenylether] and
saturn [S-(4-chlombenzyl)-N, N-diathyl thiolcarbamate]. However, most of the perennials are tolerant
to these herbicides. In order to avoid undesjvable shift of weed population, trials on the mixture and
combination of herbicide are under study; however, cost and. crop injury should be important con-
siderations in carrying out these trials and in evaluating effectiveness and usefulness of results.

Table 1. Yield iosses of various crops affected by weeds’

Crops Yield toss Crops Yield loss
{%) C )
Franspianted rice 20.8 Potato 476
Diract seeded rice 40.0 Tobacco 136
Upland rice 65.0 Peanut 34.2
Barlay 20.0 Flax 22.0
Wheat 229 Rape az2.9
Soybean 34.2 Sesame 28.0
Corn - 33.2 Gnion 454
Mean ‘ -33.7 363

Table 2. Labor requirement In producing major food crops per hectare

% farm labor composition

Crops Seeding or Weeding ‘Harvest- Other Sub-
transplanting processing management total
practices
Rice 10.3 16.8 36,5 42.4 100
Barley wheat : 177 259 49,0 7.4 100
Beans 24.1 54.0 211 0.8 100
Potatoes . 174 223 349 25.4 100
Other careals . 20.4 51.2 25.3 3.1 100
Vegetabies 219 26.0 21.9 30.2 - 100
{ndustrial crops 6.6 184 48,9 26.1 100
Fruits , 1.0 124 148 71.8 100-

Source: Analysis of Farm-laber Input, MAF, 1977,
B. Common weeds in upland

More or less 30 species out of 300 species listed tan be considered as important weeds in upland
(Table 6). This includes weeds that mainly emerge in barley and wheat crops, and other upland crops.
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Weeds in upland are much more numerous than paddy fields. Crabgrass (D adscendens Hent.) is the
most important and a noxious weed in upland crop. In barley planted in field after rice, A, aequalis i8
the most noxious weed; Steflaria media Villars, Capsella bursapastoris M., Chenopodium aibum L.,
Stellaria alsine Grimm, are commonly ragarded as important weads in barley cxop. Portulgea oleracea L,
{z also a very important wesd in most upland crops. An annual, Aealypha austalis L, and perennials such
as Pinellia ternata Breit, and Rumex japonicus Houtt, are becoming troublesome weeds in fields wheys
herbicides ave applied repeatedly. Broadleaf weeds in upland play an important role in reducing crop
yield due to their fraquency of cocurtence and abundance. Alachior and simazine are herbicides avail-
able against upland-weeds. More herbicides effective against a wide spectrum of weeds is regquired,

Table 3. Wead species in paddy and upland In Koyea

Annual Biennial Parennial
Field @* §* g* Sub- G S B Sub- G 3 B Sup. . Fotal
total total . total

Paddy s ¢ 16 30 3 — — 3 4 22 33 59 92
Upland 21 1 71 93 8 -~ &1 59 26 3 119 148 300
Paddy .

and 4 9 18 31 1 1 8 10 5 6 9 20 61
upland .
Total 30 19 105 154 12 1 59 72 35 31 181 227 453

* G = grashes; § = sedges; B = broadleaf

Tabie 4. Most important weeds in iKorea

Life Qcecur-

Classification Famlly Scientific name cycle ronce**

Grrasses Gramineae Echinochloa crusgalli Beauv, a (+]
Gramineae Digitaria adscendens Heny. a u
Gramineas Alopecurus aequalis Sobol. 2 p,u

var. gmurensis Dhwi

Sedges Cyperaceae Cyperus difformis L., a p
Cyperaceas Cyperus irie L. a u, p
Cyperaceas Cyperus serotinus Rotib. p o]
Cyperaceae FEleocharis kuroguwai Ohwi p p
Cyperaceae Seirpus maritimus L., o} P

Broadleaves Poniederaceas Monochoria vaginelis Presi, a p
Portulacaceas Portulace oleraces L. a u
Potarogetonaceae Potamogeton distinetus Benn, p P
Alismataceae Sagittaria trifolia L. p p
Alismatacaae Sagittaria pygmaea Miq. P p
Euphorbiaceae Acalyphe australis L. a u
Amaranthaceae Amaranthus mangastanus L. a u

* g =annualjp = perennial
#% p = paddy fields; u = upland



~ Table 5. Comman waads in paddy fields In Korea

Classification Famity Sclentific name ctls::a* n[a)::;*; .
Grasses Gramineae Echingctiloa crusgalli Beauv, vat, a D
oryzicola Ohwl
Graminoae Echinochioa crusgalli Beauv. var, a D
candata Kitagawa
Gramineas Echinochloa crusgalli Beauv, var, a D
praticola Ohwi '
Gramineae Leersta japonice Makino D 5
Sedges Cyperacoae Cyperus armuricus Maxim, var, a D
laxus Nakai
Cyperaceae Cyperus difformis L. a D
Cyperaceae Cyperus iria L. a !
Cyperaceae Cyperus serotinus Rotth, p D, s
Cyperaceag Eleocharis kuroguwai Ohwi P D,s
Cyperaceae Fleocharis acicularis Roem, p D, S
et Schult,
Cyparaceae Fimbristylis dichotoma Vahl, a S
Cyperaceae Seirpus hotorui Ohwi a D,S
Cyperacease Scirpus maritimus L. p D.S
Broadieaves Commelinaceae Anetlema japonica Kunth. a 8}
Compositae Centipeda minima Braun e{ Aschers, a S
Erlocaulaceae Friocaulon siedoldignum Siebit 2 S
et Zuce.
Scrophulariaceae Gratiole juncea Roxh. a 5
Lemnaceae Lemna minor L. p D, S
Lemnaceae Lemna polyrhiza L. P 0.5
Scrophulariaceae Linderaia pracumbens Philcox a S
Lobeliaceae Lobelia chinensis {.our. p S
Onagraceae - Ludvigia prostrata Roxh. a D
Marsileaceae Marsilea quadrifolia L. p S
Pontederaceas Monochoria vaginalis Presi. a D
Polygonaceae Polygonum hydropiper L. a D
Potamogetoaceae Potamogeton distinctus Bern. P D, S
Lythraceae Rotale indica Koehne a D
Allsmataceas Sugittaria aginashi Makino p 5
Alismatacaae Sagittario pygmaea Miqg. (] D5
Alismataceae Sugitteria trifolia L. ? 05
~ Salviniaceae Salvinia natans All, a §

¥ @ = gnnual; p = perennial
#* 1} = dominance; § = sub-dominance
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Tabkfe 6. Common weeds in upland in Korea

Classification - Family Selentiflc name Lire Oomi-
cycle* nance®*
Grasses Gramineae Alopecurus aequalis Sobol a D¢
var. amurensis Qhwi
Gramineas Avena fatua L. b S
. Gramineae Digitaria adscendens Henr. a p4
Giramineae Eleusine indica Gaertn. a pd
Gramineae Imperata cylindrica P, var, 2 8
. Koenigli
Gramineae Setaria viridis Beauv. a 5
Sedges Cyperaceae Cyperus iria L. a S
Cyperaceae Cyperus armuricus Maxim. var, a p¢
loxus Nakai
Lyperacene Cyperus rotundus |, P s
Cyperaceae fimbristylis dichotome Vahl, a- s
Broadieaves Euphorbiaceae Acalypha australis 1., a pd
‘Amaranthaceae Amaranthus mangostanus L. a ()
Amaranthaceae Amaranthus lvidus I, a 5
Compositae Artemisia princeps var. p S
orientalis Hara
Convolvulaceas Calystegia japonica Choisy P S
‘Brassicaceae Capsella burse-pastoris Medicus a 5
Compaoshae Centipeda minima (L} A. Brau, a S
et Aschers.
Composttae Cephalonoplos segetem Kitamura b 5
Chenopdlaceae Chenopodium album var, a D¢
eentrarubrum Makino
Commatinaceas Commelina communis L. a s
Compositae Erigeron canadensis L.. b 5
Rubiaceas Galium spurium &. ks 5
Compositae Txeris dentaty Nakal p 5
Labiatas Lamium amplexicaule L. b S
Oxalidaceaa Oxalis corniculata 1_, p s
Araceae Pinelliu ternata Breit, p 5
Polygonaceas Persicaria blumei Gross. 3 S
Polygenaceas Persicaria hydropiper Spach. E pe
Portulacaceae Portulaen oleracen L. 2 pd
Polygonaceas Rumex japouicus Houtt, P S
Caryophyliaceae Stellaria vision var. undulata b D¢
Ohwi '
Caryophyllateae Stellaria media Villars b p¢

* a = annual; b = biennial; p'= perennial
** ) = dominance; $ = sub-dominance
¢ = dominant weeds in barley and wheat crops; d = dominant weeds in most of upland crops
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Chemical Weed Control

There was hardly any use of herbicides for vice and other crops before 1966, In 1977, 65% of
the total rice area and 20% of upland crops were treated with various herbicides, averaging about 40%
of all the crops (Table 8). It is assumed thet more than 75% of paddy rice have baen treated with
various herbicides in 1980 although data are not available yet. The kind of herbicide used increased
yeatly from 3 in 1966 to 17in 1978, Figure 1 indicates the increase in herbicide use in Korea from
127 mt in 1966 to about 30,000 mt in 1978, showing an increase.of 236 times, The rapid increase in
herbicide use has been markedly influenced by labor shortage, and farm wage increase due to shift of
labor forces from rural to urban industrialized areas; The increased number of herbicides in paddy
fields indicates that one specific herbicide may not be satisfactory to several weeds, meuaning that a
apecific herbicide is effective to specific weed species, Considering all these factors, further increase
in use of herbicids will be inevitable in the future,

It is expected that within the next 10 years, the entire area planted to rice will use herbicide 1.5
times, meaning that paddy will receive more than one herbicide treatment per rice culture, Herbicide
consumption already ranked second in pesticide use (Figure 2} and herbicide consumption may catch up
with the amount of insecticide use in the future.

The first herbigide practically applied was 2, 4-D [ 2, 4-dichlorophenoxy acetic acid] followed by

PCP [pentachlorophenol (sodium)], however, PCP was eliminated in 1974 because of its environmental
contamination hazard. On consumption basis butachlor (machate) has been the principal and leading
herbicide in Korea from the early 19705 followed by nitrofen, reaching to approximately 100,000
tons and 40,000 tons in 1978, respectively. These herbicides gave outstanding annual weed control in
transplanted rice. Other herbicides used are benthiocarb, molinate (S-ethyl-N, N-hexamethylene thiol-
_ carbamate), avircsan and several others, The dontinucus use of these herbicides such as butachlor and
nitrofen which are etfective against annuals it causing perennial weed problems such as /', distinetus.
E. kuroguwai, C. serotinus and S, pygmaea etc.!, Among thase wesds P. distincéus is effectly controlled
by avirosan and C. serotinus by bentazon. The rest are not effectively controlled by the presently

available herbicides,

Increased crop susceptibility and development of resistant weeds to the repeated application of
herbicides to paddy fields are two common effects of chemical control. The build-up of resistant
wegds will cost more to control and this has already been observed in paddy feldsin Korea. However,
this problenr can be avoided by practicing some traditional control methods, Another undesirable
effect may be a long term reduction in soil Fertility although there is no evidence at all from long term
experiments. This iu fikely to be a possible problem in the future,

The.Pesticide Management Act which was promulgated in 1957, and amended in 1969 and 1977,
requires the reevaluation of efficacy of pesticides presently being used every five years®. The criteria
being used on toxicity, safety and efficacy are similar to that of other countries. The National Agricul-
. tural Material Inspaction Office {NAMIQ) admits and evaluates application forms submitted by various
chemical companies for registration purpose with data on efficacy, injury, toxicity, from results of
evaluations by various government vesearch stations. The NAMIO director recommends it to the Min-
ister of the Ministry of Agriculture and Fisheries for final decision,
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WEED CONTROL METHODS

Manual wesding has been the prevalent contyol _method for centures. Hand or rotary weeding.
was congidered as the normal weed control method in transplanted rice, particulary in the 1950s and
19603, At that time most farmers used ‘Homi' {small hoe) or hand for hand weeding. The farmers
usually weeded thres times per rice growing season éxcept in fields with very low weed population, The
most common weeding systems (Table 7) can be classified into: hand weeding (once) + rotary (twice),
rotary {once) + handwesding (twice) and rotary {twice) + handweeding (once)®. Implementation of
" . these systems may vary based on-areas and prevalent waed species, The first weeding is generally made
two weeks after transplanting, and the sscond and the thitd are generally practiced every 10 days after

the firgt weading.

The introduction of herbicide triggered a great change in weed -control, resulting in reduction of
manual weeding, Herbicide use has become the primary weed control method in the 1970s. In recent
years, the frequency of weeding was reducsd from 2-4 to 1-2 times after herbicide was extensively
used by farmers, Presently manual weeding only complements chemical weed control, It is expeoted
that manual weading will be completely replaced with chemical control in paddy fields, A similar
trend will be expected in upland crops although it would take more time to replace manual weeding with

herbicide as compared with paddy rice.

Table 7. Changss In wead control mathods In rice culiure {1950—1980)

Weading timas and types* Main herblcide used against weeds
Deacade .
15t gnd 3rd 4th Grass Broadleaf Sadge
1950 1) H.....H({R},..H{R) 2,4-D
2) R..... Hoooons H %H
3) R..... Revinns H
1560 1) H{RY ..H{R)...H PCP 2,4D
2)  H(R)..HC 1 Stam £-34 MCP
3 HC ... .H{R) oM Nitrogen
1970 1} H{R) . . H(R}...H~ Stam F-34 Abirosan Silvex
2} H({R) ..HC TS Mitrofen. 2, 40D Bentazon
3 HC....H .H--’/ Butachlor Saturn-G¥¥
Ronstar
4)+ HC..,.HC Molinate
1980 1) HC....H H Butachlor Abirosan Bentazon
2) HC ....HC Nitrofen 2,40
Molinate
Benthiocarb
Ranstar
Others

* H: hand weedings R rotary weeding; HC: berblcide;. . . ¢ COMPUISONY § cmararmrere & optional

Wk Saturn-S; benthiocarb-simetryne
5 RSO



“Table 8. Status of herbicide use in Korea (1977)

Land Area Area applied with % herbicide
classification {1,000 ha) herbicide (1,000 ha) use
Paddy field 1,214 790 65.1
Barley and wheat 752 302 40,2
Other upland crops 178 88 495
Orchard and -mulberry 1,148 128 ] 11.2

Total 3,282 1,308 30,7*

Herbicide-1reated land
X

* 39.7% = 100

Total area

Weed Contro! in Rice Seedbed

" Normally seedlings are grown in seedbeds for about 40 to 50 days. Seedbeds are mostly tunnel
shaped and covered with vinyl to protect the seedlings from low temperature during April in the tem-
perate region. This method of seadbed preparation became common after indica-japonica Crosses were
introduced in early 1970, -

'The most dominant weeds in seedbed ate E. crusgolli, Monochoria vaginalis, and some sedges
which are not much different from paddy fields®. Stam F-34 has been most commeonly used to control
E. crusgalli at 2 to 3 leaf stage since 1966, and it is very safe against vice, Nitrofen was also recom-
mended to be applied 3 to 4 days before seedbed preparation in the southern part of Korea. However,
its safety greatly depends upon land preparation, Penthiocarb seems highly promising in controlling
these annuals, but more research should be required to ascertain its safety when used in vinyl-covered
seedbeds. ‘This restrictad environmental conditions make it more difficult to evaluate selective herbi-
cides for seedbeds,

Weed Control in Transplanted Rice

Rice production in Korea is mostly done by hand transplanting, Areas for direct-seeded rice or
upland rice are recorded to be negligible, and there seams to- be no possible increase in acreage in the
future. In recent years, rice has been transplanted by two types, more commonly by hand teansplanting
and about 5% of the total paddy with machine transplanters. It is expected that machine transplanting
will dramatically increase in the near fature. It can-eventually ease labor requirament, particularly -at
seasonal peaks of labor demand, end it seems to be mare sconomic than hand transplanting. Chemical
wesd control has been relatively well established in hand-transplanted rice. However, there is no estab-
lished chemical control method in machine-tranéplanted rice. Machine transplanting is tdone about 10
days earlier than ardinary one, thus, seadlings are Jess capable of competing with weeds espaciatly under
low temperature, The longer dukation of weed ocourrencs requires more accurate herbicide application.
Furthermote, young seedlings planted with shallow depth are more likely to be damaged by herbicide
due to exposure of meristern to herbicide. lrregularly transplanted rice by machine makes it quite
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difficult. to practice rotary or hand weeding. For successful weed control in machine-trangplanted rice,
thorough land leveling, adequate water management and proper application of herbicide are essential

factors’ ©.

Herbicide use in hand-transplanted rice is a common practice in Korea. The herbicides available,
which are mostly pre- and post- emergence are all effective against annuals, but most perennials are
resistant to them, Presently, studies on herblcide mixture and combination ate underway in order to
jmprove herbicide efficacy which can be effective to wide spectrum of weeds, Anothar consideration
we keep in mind is that rice varieties planted in Korea have relatively a wide range of genetic sources
which respond differently to the récommended herbicides. Another posstbility to look into ig selection
or development of herbicide which can be used together with fertilizer as a preplanting method,

Weed Control in Upland Crops

Chermical wesd control is relatively new in upland crops. Weed control in upland is more difficult
becauss upland is more versatile in terms of weed speoies and moisture leval than paddy fields®, Hand
weeding plus mechanical control like hilling up has been the common wead conrol practice in soybean
oulture. Alachlor {N-methoxymethyl-2, 6-diethyl-c-chlorcacetoanilide) has been used in varioug upland.
crops such as soybean, corn, potato, red pepper and sesame, One application of herbicide per crapping
season may not be enough because of irregular emargence of weeds, thus, combination of pre- and post-
emergence herbicides may give positive resnlts. Preemergence herbicide plus hilling up by machine is
another alternative control method, Crabgrass is the most noxious weed in upland and this can be
easily controlled by alachlor, but under crabgrass free conditions, A. qustrais L. becomes a dominant
species,

 In batley, Alopeculus spp. is the most noxious weed, Butachlor is used to control this weed
and it is relatively safe to the crop. In addition, benthiocarb, molinate, nitrofen, simazing are used to
some extent. These are all presmergence herbicides applied immediately after sowing of barley crop,
Molsture level and formulation types are highly related with their efficacy. Paraquat and glyphosate
are also used as preplanting herbicides in the southern part of Korea where weeds emgrge much ahead of
crop planting time. More studies are required in upland crops to get successful wead control.

ECONOMIC IMPORTANCE OF CHEMICAL WEED CONTROL

It was estimated that 300 man-hours are needed to control weeds satisfactorily in one heotara of
paddy field with hand transplanted ree®. Labor cost of hand weeding was about 381 won.or US$1.36
per man/day in 1968, but it dramatically increased to 5,140 won or US$8.57 per man/day In 1979
(Table 9). Partial budgsting analysis was done to compare the oost of weading betweon hand weeding
and chemical weed control, with the assumption that 3 kg (product) of butachlar 6% {granular) per
1/10 hectare would give relatively good control equivalent to hand weeding. The data indicate that
about 13,272 won or US$22,12 per 1/10 hectate ¢an be saved by using one time application of butach-
Jor as compared with hand weeding. Of course, this figure will be greatly reduced in case butachlor
would not be satisfactory to control weeds, and one more hand weeding or other postemergence herbi-
cide would be required after butachlor treatment. It seems that one herbicide application per rice cul-
ture would not be enough to obtain suacassful wesd control eguivalent to hand weeding, However, the
trend is very clear and the henefite srom chemical weed control are obvious. Increase of labor costs will
pe much greater in comparison with the cost of herbicide. Further it indicates that herbicide application
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twice per rice culture will be still compatible with handweeding, meaning that herbicide mixture or
combination for pre and post-smergence weed control looks feasible in Korean conditions. A number
of studies #long this line are under progress.

WEED RESEARCH, TRAINING AND EDUCATION

Several hundred research works have been thug far conducted by various instit_utes‘ §, Among
these institutes, the Office of Rural Development (ORD) has played the main role in the advancement
of weed science in Korea, Thus far most weed control research made by ORD were on herbicide per-
formance (45%), the rest covered various subjects dealing with biology, moda of action, competition,
weed survey and cultural practices. In recent years, basie and fundamental research have received much

attention.

It is quite recent that some universities recognized the importance of weed control and included
it a3 a main subject in the agronomy curriculum, Thers were a few qualifisd and trained weed scientists
until early 1970s. Even at present time, most weed research are being conducted by agronomists on
part-time basis. The chemical companies have also actively participated in weed control programs and
have to some extent taken the lead in weed control research in Korea.

Two symposia on wasd control were held, the-first in 1971 ‘and the second in 1978, dealing
with various aspects of weed control. These meetings promoted the understanding of weed control as
an important field in agronomy and gave incentives to those who are not familiar with weed science and

those who do not understand its importance. At the same time, these symposia gave way to the idea
of organizing the Weed Science Soziety of Korea,

RESEARCH DIRECTIONS AND APPROACHES

There is a need. to develop joint research programs and active participation of researchers from
the different institutes, An interdisciplinary approach through institutional cooperation may economize
tesearch budget, and may give more productive results.

Future research endeavors on weeds should focus on the Fallowing:

1. Identification and classification of weeds growing locally and nationwide.

2. Biological and ecological studies of important weeds

By fully understanding the biological and ecological characteristics of weeds, we may be able to
manipulate cultural practices such as crop variety, fertilizer, planting time and space, and irrigation, to
provide crops better advantage over weeds.

3. Determination of ¢rop yield loss

Reliable information on crop loss is very essential, particularly to justify ecbnomic consideration
and aliovation of resources for control, including prevention of weeds and establishment of effective

control systems.,
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4. Physiology of herbicide

Increase of crop injury or decrease of crop safety to a certain herbicide becomes evident most
probably due to the rapeated use of herbloide, It is unknown what kinds of mechanism may be involved
in such a case. The fact that the increased rates of the most commonly used herbicides significantly
inoreased crop injuty to unacceptable level indicates that the wrong use of herbicide can cause Loxicity
at any moment, Therefore, we have to fully understand and determine the- mechanism of a newly
- recommended herbicide. In doing this, morphological, anatomical and biochemical effect of herbicids

on crop and weed should be determined.
5. Development of weed control systems
a. Developmen! of weed surveillance program
Weed surveillance can be of value {n identification of weed problems, evaluation of present weed
programs, monitoring of the spread of weeds, and providing clues to the development of improved
procedures”. Weed surveillance could track the rate of weed invasion. monitor changes in tolerance
- to herbicide and shift in weed species comporition in response to herbicide application and cultural

practices, Such a knowledge would be crucial in development of appropriate control programs in
anticipation of a new weed problem.

b.  Development of integrated control systems

In developing an intsgrated control system, there is a need to establish long term experiments
integrating ail possible factors such as environmentat aspects, cultural practices and herbicide.

6. Research on aquatic weeds and othess

Aquatic weeds in canals, ponds or reservoirs, and ditches, must be investigated and classified,
and their important characteristiocs and effects should be determined prior to vonsideration of chemical

control methaods,
Table 9. Partlal budgeting on hand weeding vs. chemlcal weed control

(Farm wage rate {won} 1/10ha, 197%}

&, Added costs ¢. Added returns
Materiais’ 1,120 Changes in produ::tit:ona -
Appiication 1abor® 1,028
b. Reduced returns d. Reducad tost
Change in production® - Labor for hand weeding® 15,420
Subtotal {A) 2,148 Subtotal {B) 15420

Estimated change {(A-B) 13,272 =US5$22.12

Note:1. 3 kg.of butachlor herbicide applied per 1/10 ba, -
2. 2 man-hours x 514 per hour {based on 6,140/man/day in 1979) = },028 won.
3. No statistically significant change in yield,
4. 30 man-hours (for 300 man-hours per hectare required for satisfactory weed control) x 514 per hour =

15,420 won.
5. butachlor {Machctc) applied once to flooded paddy 5 days after transplanting.
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MONTTORING SUBCOMMITTEE

FEDERAL COMMITTEE ON PEST CONTROL
Rocat 2422, DHEW, South Building
December 28, 1966 }

United States Government

MBI OR DA
T Menmbers
Subcommittes on Pesticide Monitoring
TRAM :  Assietant Execubive Sscretary
 Federal Committee on Pest Control
BUBJECT: Meeting Announcement and Agends

The 36th meeting of the Subcomittee on Pesticide Monitoring will be
held on January 19, 1967 at 2:00 p,m. in Room 2211, Scuth Building,
U.5. Department of Health, Education, and Welfere. The agenda 18 es follows:

1.
2.

3.

i"..

5. -

Approvel of minutes of meeting, December 20, 1966.
{copy atbached) T

Report on the status of the questionnaire to "Offshore Dumpers”
{see mimtes of Sepiember 22, 19656) - Mr. Jensen. -

Provleme of Dispossl of Pesticide Wastes - Recommendations %o
the FCPC. Abtached are the nine recommendations. FEech member
will be asked specifically by the Chairmen his views 6B each of
these recommendations (Bince time 413 not allow this in Decemw
Ber}. Please be prepared to suggest In some detall how emch
recomnendation can be implemented, and what relative priority
1t should have. '

Considdr the spplicebility of offahore dispoenl of pestlcide
waste as a subject for & future meeting. Several membars feel
strongly that national and international implications -elevabe

" the | practice of offshore dumping to great significauce.

Prellninary review of the catalog of Pesticides Monitoring
Data, A draft of the eebalog, without iodices, is being pre-
pared for distribution prior to the Jennevy 19, 1967 meeting.
s0 that you may see the progress that ia being made.
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6. Announcements

7« Date apd place of next meeting. __f

Epcelosures

Copy to: Members
-Federal Comittee on Pest Control



MONITORING SUBCOMMITTER
FEDERAL COMMITTEE ON PEST CONTROL
Minutes of Meeting, December 20, 1966

i. The 35th meeting of the Monitoring Subcommittee was held on December 20,
1966 at 2:00 p.m., in Room 3065, South Building, U.S. Pepartment of Health,
Education, and Welfare. :

2. Present at the mesting weret
Department of Health cation, and Welfare
e,

My,
Mr.

Department erior
Mr. vice Mr.'- s
' Iﬂi@ o v

Departument of Agriculture

Mr., .
Mr %
Mr. béﬁ

Fcec
De.,
Dr.

' Qﬁ
bl ,
the Chairman, presided.

3. M,
4. The minutes were approved as written,
5. D, Upholt aonounced approval of the Pesticides Monitoring Journal

by the Buresu of the Budget. In ensuing discussaion,
the Chairmen sald that since Mrs. 8 temporarily scting
or she should be ssked to neet with the Editorial Board, Dr,

hould sit in on this meeting. The Chairman will check with Mr,
the Chairman of the 'Editorial Board, to assure that he is

st1ll willing to that capacity. The suggestion would then
#&mduct s similar check of each of the Editorial

be made that Mr,
Boaxd mambore,

6. Dr, Kraybill provided details on the New York Academy of Sclences mecting
“"Conference on Biological Effects of Pestieides in Mammalisn Systems" to
be held on May 2.3, 1967. )

7. A report on the prog talog of Pesticides Monitoring Data
was presented by Mr, Input from the Office of Water Data
Coordination has cau n-completing the cetalog, but the

) contribution will be well worth it. The indices should be completed by
April. No cost can yet be estimated; the only ont-of-pocket costs will

td
Lo
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be by agencies Ffor copies. {The report from which Mr. _ Yl
)

drev his summary is attached.

Mewbers mede several word and related editorial ch nges in "Problems
of Disposal of Peskicidc Wastes" prior to its being sent to the FOPC
as the Subcommitiea’s report of this particular sctivity.

ol
In the process of discussing the repori, @_Fnoted that
authority for The Oil Act of 1924 had bean trinsrerred to the i
Secritary of the Interior. 48 a result of a conference in Aungst in
New York City on Offshore Waste Disposal Practices {See minuwtes of
Meeting September £2, 1966, page 2, parsgraph 5) & questiomaive

was to have been dlstriduted to sgencies igdustry that have need
to dump wastes offghore, according to Mr, H

ble

The Chairman called sttention 1o two references provided by MHr, -\3(; \ .

(1) "Deep well inje d wmete” dated April 1965 and
availeble from Mr, blication Offide of FWPCA; (2}
“Deep disposal of 1 on lend and at sea”, a dreft is

belng prepered by a tesk group of the Tnterior Commitiee on Water
Resources Research {not yet svailable in quantity).

The Cheirman suggested thet the subject of deep sea dlsposal of
westes might well be the main subject of a future subcommittes

meeting with cutside consuitanta, .

The recommendaticns on the last page of "Probleme of Disposal. of
Pesticide Wastes" were reviewed closely and esch considered valid.
The Chairman asked thet the next meeting agends reflect cleaxrly

“the responsibility incumbent upon each member 4o come prepared for

& meaningful dlscussion of the nine recommendations, vhat can be

- done to Implement thew, and their relative priorities.

The next meeting will be on Jamuary 19, 1967, at 2:00 in Room 2211,
South Bullding, U.8. Depertment of Health, Bducation, and Welfare.



Problems of Disposal of Pesticlde Wastes
Monitoring Subcomittee
Federal Compittee on Pest Control

‘The Monltoring Subcommittee feelg that pome degree of Interdepartmentel
coordination is mecessary to schieve adequate progress in solving the
problems created by pesticidal wastes. .

The Subcommittee meating of Getober 27, 1966, was devobted o & panel
Giseussion on the nature of the problems, how the problems are now

belng handled, and what further sction is needed, This panel included
repregsentatives fros Industry and from a wide variety of Federal sgencies
such ag Corps of Engineers, Coast Cuard, Atomie Fnergy Commission, and,
others as well as the regular memwbers of the Subcommittes. In reviewing
the ideas developed at this panel discussion, the following conclusions
seen justlided; : : :

I. Pegilcidal wastes creste two types of hezards: (1) divect
hazarde to man's health, and (2) hezards to the emvironment which may
directly or indirectly, over a long period of time, affect the sultability
of the enviromment for normal biote (fish, wildlife, production of agri- :
enltural crops, domestic animels) or man. ' .

II. Pesticidal wastes may be from indugtry, frow large-scele users
such as farmers and commercinl pest. control, operatiors, or from individuel
howme end garden use. EHach of these aources orestes.distinetive préblema
of disposal. ‘

I¥I. Diepoesl technlques mey be broadly divided inbto those thet
disperse the waste widely relying upon dilution au&/or rapid decouposition
to innocucus materisls for safety on the one hand and those that concentrate
the waste and conmtein them in a safe location on the other,

iV, The uwost deeireble disposal techniaue involves rapid decomposition " |
end d1dubion (or eoncentration) of end products,

Ae. Tueineration

Persumably all of the organic pesticides sre susceptible to
oxidation to innotucus materisls given sufficlently high temperatures in
the presence of adequate oxygen. This technigue i3 in use by industry,
both 1in Gisposing of ¢ertein wastes from the menufacturing processes
and also In reclaiming contaminsted steel drumg, Ib is also the re-
commended method of disposing of "empty” paper and cardbomrd contsiners.

Unfortunately there sesms to be inmdequate relisble information of ‘tomp- _
eratures and conditions necessary toumske thls system relisble with verious
pesticides. Therefore, both research and development is desirable to :
determine the necessery conditions and to develop suitsble equipment for

use not only in Industry but also on farma or in local ecumuaitles, However,
&t least oune pesticides msvufacturer has developed vhat apmesrs to be a
suitable copbustion and serubbing system for disposal of crganic pestioide
wastes In which there ls mo noxfous element such as arsenlc flnurine{ lesd,
mercury, ete, T T ‘ . '
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! B, Chemical Decomposition

f

! Chemical decomposition may be practical under certain copditions
widh some meterials. The use of ceustic soda {lye) is currently recom-
mended by industry for the: deconteminetion of steel conbainers (5 gallon
capacity and larger) used for organie phosphete insecticides. It has
alsoc been used by industry in comnection with burying some waste materials,
Thﬁs protedure has shortcomings both because the process may be incomplete
and because the reagents themselves mey create hazards in the emviromment.
‘l‘he]rafore they are currvently useful only where the wastes and resctants
are disposed of by concentration and storage under controlled conditions.

Move research on' suitahle rsagents and procedures with a variety of
speeific pesticides may make this technique move widely useful.

| C. Natural Decomposition

J S0il microorganisms are important in degradation of residues
in{the soil, and cxygen and sunlight sre importent in mir-horne residues.
In!both cases dilution appears to be an essential condition. More reseerch
is} heeded on the speed and adequacy of these resctlons. Some good reseavch

oni both aspects is under way but much more would be jJustified.

i
| V. One of the most practics) disposal techniques at present seems o
bej concentration and storage. '

f A+ Burial

f ‘Burial ie widely used for all three sources of waste (indus‘brial,
1&1?ge—sea1e, and howe users). '
: |J 1. Industrisl westes are sometimes buried in comtrolled sites,
- usvally in steel drums. Problems of potential hazards from chenged use
of the sile in the long-term future seem insoluble at present. Probiems
oi;‘ diffusion from the site to neighboring aress used for other purposes
cah be ressonably controlled by adequete geologicel study of the soil
B*l;'.wcsturc end provision of suituble bulfer zones. Probably these latter
two considerations should be required for any industrial waste disposul
s:}.te and they should be acceptsbdle to industry as protection against
fusure demage claims.

i :

! © 2. RBurial of wastes and “"emply" containers by farmers and other
“large-scale" users is more of g problem because the sites sre mmercus
a.;']d widely scattered and in few cmsges are the necessary geoclogilc studies
e;commically feasible. As a result "dwping" of “empty" containers and
wF.ste materials, even in municipal sanitexy iandfills, may create special
hfazs,rds to ground water or to fubture lend uses. The extent of this problem
iFs not clearly known, nor dogs there seem to be eny edequete sugpestion fopr
its solution at present, except for reducing the volume of the wastes by
better packaging (to be discussed below) and the poseibility of more
p:ractical ways for rapld chemical decomposiition of the wastes before
dumping. Another possibility would be centrelized collections of drum
el;ither with or withoub premivms paid for returped containers. :

| -

|
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J B, Deep Well Dispoaﬁl

J In at least two cases, industry has attempted concentration and
disposal of liquid waste by pumping into deep wells that store the waste
below (and well insulated from) usable ground waters. In one cese there
was & suspielon of such storage being 4 factor in minor earthquakes. This
aspect 1s being carefully studied by the Geological Suxrvey, Obvicusly
careful control by adequate geological studies are essential to this
technique which appears very promfising in locations where it is eco-
nomically feasitble. While stitl part of Health, Education, and Welfare,
the Federal Water Pollution Control Administration published a report
"Deep well infjection of liquid wastes" dated April, 1965,

j There seews to be little documented informarion on the extentto
which pesticidal wastes (including velated industrial chemicals) are

dropped at sea. This prackice with eludge and garbage is under considerable
discussion at present, There seems to be no Federal control. The Departe
m?nt of Interior Commiktee on Water Resources Research has in drafi a report
entitled "Deep disposal of liquid wastes on land and at sea.” During the
panel discussion it was broupht out that: (a) this technique may involve ;
tankers which are simply drained when they reach the selected spot at sea; :
{p) towed barges which dump their contents may be used; (c) the technique
may involve sinking weighted contafmers; (d) cammeries and food processing
plants dump a considerable amount of wastes containing pesticide residues

into the ocean; {e) the technigue is no longer used by AEC which feels

ﬁ; does not have adequate control over such storage of long-life isotopes.

[

]

G+ Deep Sea Disposal

was also brought out that the disposal of sewage, sludge, and garbage
way be contributing significant amounts of pesticide residues to our
ﬁivers and oceans. '

There needs to be some control over these techniques whether they are to

te used more or legp in the future. International agreement would be

éraferred but land-poor nations might have greater difficulties.

g VI, A reduction in size of the problém may be achievable through
improved packaglug. ’

4+ Re-Use of Containers

! The technique of decontamination and re-use of containers is

§t111 being used and ‘advocated ro some extent with larger drums. The

re-use of contalners by individuals is always dangercus and is, in fact,

one of the principal agents of deaths by pesticides. Often the deaths -
are & result of re-use of contaminated containers as furniture, as storage y
for other materials, or for any one of a number of deliberate uses; perhaps

more frequently children play with, ipn or around the containers. Thus

here is universal agreement that re-use by individuals should be

discouraged by education or by designing containers that are not sultable :
+For re-use! _ ;

| .
Smaller containers can be burned if they are combustible, or broken,
pierced, or .crushed and buried if not combustible. Larger containers
¢reate more of & problem and therefore it has been suggestad that they
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shéuld be assembled in o convenient locked storege yard end then trans-
po?ted. to a suitable plant for decontemination and salvage. Frequently
the sslvage value does nob maele this econcmically self-supporting but
sot:ne subsidy or premiwm for returned drums could be made available a5 &
pupllic service. Returning empty containers to the salvage cenmter by
common carrier is not satisfactory becsuge of the danger of leskage
anFii crose contemination enroute,

De;sign of containers to discoursge re-use has been sugpgested but does
not appear very likely at this polnk.

i B. Reduction of the residue om or in the container might he |
possible by deslgn of a suitable system for more complete drainage; by
& lBystem of chemical newtralizers (disecussed sbove); or by design of
disposeble liners {plestic or papsr).

!

! C. Design of a dispossble container coupled with the use of
sall.-unit size packages may prove practical if it can be made ecomomical.
Scme progress has been made slong these lines in the way of tablets of
miedkiller or fertilizer that dissolve in a hose attachment during
application. Buch packeging is not only & convenience to the home
gardener in handling the materiel but it alse reduces the wastage of
mixing excess that has to be dumped.

|
I:lf a suitable plan could be developed to restrict the home market to this
type of packaging, at least for the more hazardous pesticides, the economics
w?u;d Probably not be too objectionsble and a mejor disposal problem would
'm'e greatly reduced if not eliminated. The plan would have to include the
reduction of attractiveness of the individual yackages to children and a
solution to the problem of labeling small unlts. '

Dfisposable unit packages have long been. used in agricuiture where wetere
wFttable powders are commonly packaged in paper bags of & size designed
to it the most comwon sprey equipment. The edditionsl step of making
the bag out of & water-soluble materigl is probably not yet prectical for
1{arge-seale users. ’

VIT, There are some general problems of container disposal thet are
not limited to pesticides. The home disposal of serosol containers is
pserhaps most drematic of these, for which no soiution is apparent.,

P s

The dumping of surplue diluted spray materials end the cleaning of
équipment in large-scale usege is e hazard {perticularly to the aquatic
environment} for which no solution has been sugpested,

o - :

Ciuidelines Tor hendling emergencies such as fires in werehouses and
freight trein or truck eccidents involving pesticides should be
c]leveloped.

?“here wes much discussion about improved labelling of pesticides snd the
*Department of Agriculture reported that they are now requiring disposal
:g.nstructiona on the label of registered pesticides; the nature of the
acceptable instructions hag not yet erystaliized and continuing problems
of lebelling are expected.. o .

] .
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‘[ VIII. Possible recommended actions include:

i

f 1. A survey of the extent of the container problem, which would
dnclude fnformation on the numbers of various types and sizes of containers
?Jeing used, as well as present ways of disposing of containers.
|

2, Development of improved methods of Graining snd decohtaminating

large conbalners.

3. Research on temperatures and atmospheres necegsary to incinerate
verious pesticides snd development of suitable equipment for local as
well sz fndustrial use.

4. Research on suitable reagents end condftions for chemical
decomposition of various pesticides and additional resesrch on the
possibilitles of microbiological decompomition of pesticides.

5. Determination of status of needs for further research on the
fate of pesticides diiuted in alr, soll, and water.

6. More advinistrative controls over industrial "storage" and
dispeosal of wastes vhether by burial, desp well, or deep sea.

7. Developument-of improved packaging with especlal reference to
disposable packeges, smell unit packeging, and reducing attrastiveness
Iof used containers.

i
i
f 8. Encouragement of ingermaity in improving labelling, educational
techniques, and in developing new ideas fop improved packaging and

dispopal. .

_ 9. Recongideration of ihe National Monitoring Programs or the use
of supplementary deparimental studies to determine the possible effects
of disposal of wastes, sewage, sludge, and garbage on the levels of

|
1
resticide regidues in our envirorment, particularlly in- our water systems.

g1"'eélex-a.:l. Committee on Pest Control
Subcomuittee on Pesticide Monjitoring
{December 8, 1966) o
Corrections December 22, 1966

bLa6d



' V)('P Deceuber 16, 1966
o -
"l onltoring Subcommittee
f £ ¢ Date System Task PForce

sutlject: Catalog of Pesticides Monitoring Date - Progress Report

TheE Subcommittee on Pestlceldes Monitoring st its September 22, 1966,

meet-ing instructed the Pesticlde Monitoring Data Bystems Task Force
to | Hmplement a Catalox of Pesticides Monitoaring Data,

The outline of this Catalog :}.s as follows.
. CATALOG OF PESTTOIDRS MONTTCRTNG DATA

|

Foreword and Purposes of the Catalos
Agencles or Orgenizetions - Code .
Office ot which Data Aveilsble
Address
Definitions and Unlform Nemenclatures
Methods of Pestieides Anelysis (Reference Citations)
Indlces )
Ageneies or (rganizetions
_ Code - Monitoring Activities
in effect July 1, 1966 ~ Number or Code
; - Geographic Iocation (County, State)
! « Date Data Record Begen (Month, Yeer)
|
|

= Frequency of Measurement
~ Substrates
=~ Pesticide Classes Examined
- Remarks
Geographlce Locations - Agency or Organlzetion Cole and Monitoring
Aotivity
Subatrates - Ageney or Organizatoon Code end Monitoring Activity

Pesticide Clesses Examined - Ageney or (rgenizetion Code and : ‘

Mondtordng Activity
General Date Exchange Agreemen‘bs

The Task Force has mede steady progregs towsrd the collection of mll
&ata. reguired for the Catalog and essentinily only the information
ela‘cing to the indlees remains to be sollected. It is a pleasure
'bo wveport thet the Office of Water Daba Coordinstion, Department of
Interior has agreed to provide the neme, location, and other pertinent
info:cmation on each water quality sistion for which pestieildes woni«
'boring dats are availeble. Since OWDC collects this type of Information
f?r all Federal Apencies, thedr coaparation will sﬂnp].i.ry tbe Task

LA6S
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Force 8 efforts to cbtaln Catalog informetlon on pesticldes monitoring
aetivities 1n water,

I‘i!, is now estimated thet all sources will be able to provide the infore
mation for the indices before April 1967. In the meant:ime, other parts
of the Cetalog will be completed in dreft form.
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The Working Group on Pesticldes is the inter-departmental coordinating
mechanism for use of pesticides in the federal government. It is concerned
with the proposal of programs and policies concerning' pesticides. The
Working Group is responsible to the Council on Environmental Quality, It is
composed of scientist-administrators, of diverse disciplines, from
approximately 30 agencies concerned with the human heatth, conservation,
agricutture, land, water and timber management, nationat defense, quslity of
alr, water and other natural resource aspects of pesticides in terms of safe and
effective use,

Purther information on this document may be abtained from: br. m b
Executive Secrotary, Working Group on Pesticides, C8-22, Parklawn Bui ,

11-82, 5600 Pishers Lane, Rockville, Maryland 20852
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INTRODUCITON

A growing awareness of the necessily to maiotain the quality of the environment has resulted in & new focus oa
old practices that contribute 1o degradation of our natural resources. Pesticides are an important one of a number of
products, or by-products, that have potential for contributing to pollution of our land, air and oceans. The baste need
for pesticides in the production of an adequate supply of food, feed and fiber and in the protection of human health
is generally recognized and accepted. Also recognized is that widespread—sometimes indisoriminate~use of pesticides
and ihelr residues and left-over containers has resulted in a theeat to man, animsl and plant iife.

Authorities are taking steps to reduce the amounts and kinds of pesticides to those absolutely needed for the
intended purposes. Concertted citizens and private groups, often without adequate knowledge of the stiendant
lazards, have in some instances solicited and coflected unused or unwanied pesticides. As a result, there are large
stocks of pesticides whose use has been curtailed or discontinued znd are now awa iting safe disposal,

. ',"Ifhcse‘surplus or unwanted pesticides, added to day-ta-day accumulations of pesticide manufacturing wastes and
growing piles of “empty” pesticide containers, represent an urgent naticnal problem. .

j’l:‘o' prov;fie information and guidance to federal agencies and others having pesticide disposal problems, the
Workinig Group has sponsored three informal publications: (1) Ground Disposel of Pesticides: The Problem and
Criteria for Guidelines (1970); (2} Information Available on Handling Surplus Pesticides, Empty Containers and
Emergency Situations (1970); and {3) Proceedings of the Working Confercnce on the Dispossl of Pesticides {1970).

The Qround Disposal docurment is, as the title indicates, confined to the disposal of pesticides in the ground only
and of 'cgl'pgerp primadity to those who must be aware of fundamental fssues such as groind water contamination,
Guidelines for Disposal is of larger scope, including “do’s,” “don’’s” and unsolved problems in handling pesticides,
detexificatipn of confziners and storage of pesticides for disposal. The Proceedings are a collection of papers delivered
before the Working Conference by federal, state and industrial officiale knowiedgeable in various aspects of pesticide
disposal.

?

Each. of the three documents was intended to provide an indication of the state of the art relative 10 its particular
subject. Bach was compiled from contributions submitted by different writers, As would be expected, any one of the
three dacuments contains some Information that may be repeated in one of the others or, by intention, be of
considerably less scope than the three taken together, Certainly there was zn awareness by the authors thal, even
though there has been much background work and some continuing research, there is a regrettable lack of definitive
data on the subject of safe disposal of pesticides and pesticide containers.

LAEO



“PORPOSE

The intentfon of ‘this Yevlew'is tor cotiibine the WRHce of Wiporiant points from three documents. Orlentation Is
to differont pesticide ‘scrs, ‘whbse soigonbility it is 1o prﬁBs‘ly se’ pesticides so a5 to avoid excessive amounts
applied or remaining ad'iiitsed materils ind to-safely’ disptise of the containers,

This document, sholild*be considered- an interiny guide 10 disposal of pesticides and their containers and not a set
of specific fecommenidatibhs on disposal. Technology his, at this point, not entirely foreseen the events of the times
which have yesnlted 'in the® feriotlnidss of the problem of disposal of ufiwanted pesticidés and posticide containers.
Some excellent research-is in“progréss, “Thits review, therefore, 'is intended to provide preliminary guidance until
definitive solutions may be availdble,

i



Ckhapter 1

GENERAL METHODS OF DISPOSAL

1. General

Bach pesticide user s responsible for its proper use and for the safe disposal of unwanted pesticides and
containers. The selection of a method of disposal will e influenced by several factors such as state or local Legislation,
distance to an authotred disposal site and the amount and type of the pesticide or containers involved.
Unfortunately, disposal methods are not equally satisfactory to all disposers of pesticides and containers.

Ocean, ground and air are the places traditionally thought of as recipients of unwanied peslicides and condainers.
The following (hree subsections summarize the applicability of disposal in these segments of the environment.

2. Occan Disposal

Formerly the solation to polution was thought to be dilution. Findings in recent years have shown thal some
compounds disposed of in the ocean, among them pesticides, may be concentrated by important ocear organisms
including some used as food by humans. In the summer of 1970 a group of scientists studied ocean pollution anpd
concluded that pesticides were a primary contributor, For these reasons peslicides or pesticide wastes and containers
should not be disposed of in the ocean.

3. Ground Disposal’
Disposal of pesticides in the soil presents a potential for contamination of surface and ground water supplies.

However, this varies considerably depending on focation, amount and kind of pesticides and methods of disposel. In
general, burial of pesticides—according to specific criteria—represents one of two feagible methods of disposal.

4. Incineration (Air Disposal)

Pesticides are among the lesser of many air poliutants; yet, biologists and others are concerned over the role of air
in the international distribution of pesticides. Most pesticides are readily volatilized by intermediale combustion
temperatures.

Cursént research has shown that high temperatures reached in commercial incinerators are capable of pesticide
breakdown, However, it is imporiant to understand that unless by-products from incineration in such units are
immediately collected by special equipment and methods, serious air pollution will result,

A system of flue scrubbers is expected to be perfected so thal quantities of pesticides may be safely incineraied.
In the meantime, incineration in home-type units may be allowed for very miner amounts of pesticide contalners and
thelr residues {less than 2 pound or pallon), particulady in open, unpopulated areas of the country, where permitted
by local authority.

LAE



Chapter 2

METHODS AVAILABLE TO THOSE WHO MUST DISPOSE OF
PESTICIDES AND THEIR CONTAINERS

1. General.

Disposal methods are presented in this section consistent with what experience has shown ta be typical types and
amounts of pesticides and their contalners, For convenience, several types of users have been combined. For example,
householders and small farm operators are considered fogether; it is acknowledged, However, that small acreages of
certain crops sometimes require amounts and kinds of pesticides approaching the requirements of large farm
operators/farm combines, It should be constantly kept in mind, regardless of type of user, that the disposal of surplus
pesticides and pesticide containers is the responsibility of the mdmdual company o1 corporation who purchases or
uses the pesticide.

2 Househofdem apd Smali Farm Operators

The cumulative effects of maay small sources of urban and suburban waste pesticides and containers have been
discovered to be important contributors to pesticide poliulion. Home and home garden users sometimes discard these
individually small amounts of excess pesticides and .containers in sanitary and storm sewers, in back-of-lot situations
sometimes involving streams, and in municipal dumps; and their cumulative fotals may bé considerable. Pesticide
wastes or empty containers from small farm uses are Jikely {0 be small when compared to large farm operations, but
are probably disposed of less properly. Availability of discarded pesticides and containers in the farm situation can
result in pesticide exposure in farm animals, Untll such a time as adequate means axe available for proper dxsposal
surplus pestictdes and containers should be stored ini a safe, secure location in the home or on the farm.

a. For the urban and suburban householder normally generating individually only small quantities of surplus
pesticides and used containers, some important mst,sucuons and precaui;ons can help reduce hazards and minimize
environmental poﬂulion

( 1) Use pest{cidés you have on hand for the purpose{s} indicated on the label and in accordance with the
safety precautions and limitations specified thereon. NOTE: This of course cannot be dene in states where the uses of
certain pesticides have been banned by faw. In these states, disposal of the banned pesticide shouild be undertaken as
advized by the state. The County Agricultural Agent or Commissioners Office, the County Extension Agent or Parm
Adviser’s Office, the City or County Health Department of the local office of the State Department of Natural
Resnnzces ar-Conservation should he contacted to obtaln this ecessary information. -

(2) Purchase only as much pesticide as you have definite plans to use during one season,
{3) Prepare only as much pesticide as needed at any one time for the control of 4 specific pest(s).
-(4) Useall the spray, dust or granules you prepare for any siﬁg!c application, '

(5) Useall pest1c1de that can ha drained of removed from & container prior to fts chsposal

~ (6) Rinse the container with severai smafl portions of the difuent being used (usuafly wates) and add the
rinsings to the spray. . .



{7y Kecp olf container tops, lids or bungs in place and afl other containers securely closed when pesticides
are not being used.

(8) Keep all containers, including empty ones, under secure storage until they can be disposed of properly.

(%) Wirap empty pesticide containers in several thick Izyers of newspaper, tie securely, crush andfor break afl
emply containers, except the acrosol types {never puncture or bum aerosol type containers), and place in garbage
cans, NOTE: As this is only an alternative method uatil 2 more satisfactory disposal means can be recommended, one
of the local offices menticned in paragriph “a, (1)" abové should-be contacted to find out if this procedure is
permitted in that locality. Some agencies require that the.pick-up crew be notified of pesticide containers in the zefuse
so that disposal will be in approved-type landfills to minimize stream and underground water pollution,

b. For small farm operators 4ll of the above insiructions and precautions should be followed except perhaps the
last one, since cily or county refuse collection for disposal in approved-type landfills may not be available to small
farms, However, the farmer may readily use the burdal method as follows: _

{1} Light, single-trip containers, after crushing dndfor breaking, may be buried in safe locations on the farm
premises. Burial should be in dlay or Joam sofl, with 18 tc 24 inches of similar soil cover, in an isolated, level spot a
least 500 foet from livestock feeding aress, wells and stieams, and where water supplies will not be contaminated.
NOT#: The County Agricultural Agent or Commissioner’s Office, the County Agricultural Extension or Farm
Adviser’s Office, the County Health Department of the Jocal office of the State Department of Natural Resources o7
Conservation should be contacted for specific instouctions for correct farm burial, as these instructions may vary from
state to state. , . .

) Many of the Targer, 30- to 55-gatlon containers and all of these containers in which Class B POISON
pesticides {See page 16 For definition) have been packaged cas oftén be reuséd or recycled. Information on such reuse
can bo obtained from the offices’ mentioned in paragragh “b. (1) sbove and quité possibly from the pesticide
suppher stgosal ‘of these used containers should be through delivery to a colfection sile for reusable containers or, if
practical, to one of the companies that has the knowledge and facilities to secondltion pesticide contafners. {Care
must be exércised in handling and transporting these empty containers to avoid contamination.) This could save effort
in having to érush, in excavating a deeper hols and in burying the Jarger containers. Reusable containers detivered to
the recondmoning company’s site are of value both from thc standpoint of the money rccewed and from he reuse of
a natural resource,

"ol Surplus plesticides from both householders and smatl faris are best used for the purposes indicated on the
labeland it accordance with thé safety précautions and limitations on' the Jabel, Su rplus mixed pesticide sn!uuons or
emulsions can most often be disposed of by carefully tespraying the area that has been treated, by spraying the
residual on adjacent borders or by spraying on « safe,’ protected waste area, Care should be used in the case of
Herbicides to “avoid damage to crops, lawns, etc. Careful attention 1o the vo]ume mixed will hetp in_minimizing
surpluses ff thxs _cannot be done, désignated collection and disposal sites for pestacldes should be eslab]nshed by
govemmcntal ‘th@ﬂiy Such sites should be reasonably convenient so {hat househiclders and small farmers Jhaving
small quantmcs can bdng their surpIus pesncides to the designated sites. (See the sechon of this. summary on
collection systems.) Instrictions and precadtions shiould be given in the. cali for surpluss pesticides such as; (I} use the
original contalner if at all possible; (2) close the contatner tightly ond tapo shut #f decossary to avoid oven slight.
accidental spillage; (3) if the container cannot be made secure, put the container in a pelyethylene bag or wrap in
newspaper; (4) use a surplus pesticids container with an idontical fabel if the original container cafninot be used.

The days and hours the Iocal pesticide. collection site will be open for the secejving of surglus pestaczdes and
used pecticide containers should be publicized. Easy to-follow directions to the collection sites must be provided. It
might be well to add the admonition that participation shou!d only be in pesticide collection programs that arc under

the immediate dirsction and control of recogmzed Jocat or state agencies that have facilities for handling these
materials, Wcll-mcamng but ampmperly directed and contralled coflection programs can result in accidents.

4
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3. . Large Farm Operztors and Farm Combines; Commercial Pest Control Operators;
and Federal, State and Local Authorities

A substantial volume of pesticides is associzted with the Iarger farming operations and with opesations of
professional pesticide applicators. Resiguals from small leakages and spitls accumulating over 2 period of time at a
central operations facility, such as mixing or loading sites, may present a hazard. Larpe accumulations of returnable
“and nonreturnable containers are normally associated with such operations. Informal disposal of containers, wastes
and surplus pesticides in open ditches or other “out-back" locations must not be condoned. Federal, state and Tocal
governments may store, fransport and use large quantities of pesticides with the attendant opportunity for warehouse
accidents, spillage and container disposal problems. On occasion, outdated or no longer needed (surplus) pesticide
stocks may be made available fo community or private needs by government sources. This resale or transfer may not
convey the needed warings and specific directions for use, resulting in handling or use patterns that produce misuse
and waste. Old containers being transferred may have deteriorated or may leak and need to be discarded, with their
pastial contents, before anticipated use can be made of them.

& Empty containers from large volume uvscrs are probably the biggest problem these users face, Whenever
possible, pesticide containers should, affer thorouph rinsing, be retumned to the supplier or to a firm propesdy
equipped for reclaiming or reconditioning pesticide containers. If these methods are not available, it will be necessary
to dispose of these containers in the same manner as recommended for smaller users, Le., through delivery to
collection sites operated by the community or proper busial at landfills approved by the State Departments of Health,
Natural Resources and Agriculture, or by burlal on privately owned premises dedicated to this purpose.

(1} When a container {metal, glass or plastic) is empty, il should be rinsed several times with the diluent
(generally water) and the rinses poured into the tanks of application equipment during the mixing operations.

(2) After being rinsed, pesticide containers that do not drain réadily and cannot be recycled should be
punctured in such a manner that the container will drain readily, and should then be buried.

(3) Burial, if on privately owned premises, should be in an area with a minimum opporturity for being
disturbed and where water runoff is least likely to occur. The bural site should be located at least 500 feet from
livestock fesding areas, wells, and streams, and where water supplies will not be contaminated. The County
Agricultural agent or Commissioner’s Office, the County Agriculfural Extension or Farm Adviser's Office, the County
Health Department, or the focal office of the State Department of Matural Resoorces or Conservation should be
contacted to verify the safety of the selected burial site and advise on local instructions and possible restrictions.

(4) Empty containers must not be discarded along airstrips or, izresponsibly, in public dumps or other
nenattended, easily accessible aress. Likewise, used containers should not be allowed to accumulate, The individual oy
company purchasing or using the pesticide continues to be responsible for the empty containers until they are
disposed of propesty.

b.  Surplus pesticides are not usually 2 problem to the commercial user; however, the disposal of surplus mixed
pesticides and the rinsings from pesticide apptication cquipment frequently pose problems. The volume and variety of
pesticides used by any single commercial user can be fairly accurately calculated in advance so that purchases can
encoritpass specific or montlily operations, in addilion, these usens can and du carty vver stocks of pesiivides from une
year to another. As for surplus solutions and emulsions, carcful attention fo mixing the pesticide will reduce these.
The Increased wse of low-volume application will further docrease this problem and that of cquipment rinsings as well.

{1) When it is necessary to dispose of dilufe pesticide mixtures or tinsings, whenever possible they should be
carefully applied to the area that has been treated, adjacent borders or safe, protected waste areas. Extreme care must
be exercised so that the cxtre pesticide applied will not result in phytotoxicity, over-tolerance residues or other
undesirable results.
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(2) When this method will not suffice, the dilute pesticide solution, emalsion or rinsings should be run into

a shallow holding pit dug in an area where there will be no Tunoff or downward percolation and where the waier table
is at least 10 foet below the surface. Under no circumstances should dilute pesticides or rinse water be allowed to
enter streams, lakes, sewers, drainage ditches or other areas where water contamination can result. The holding pit
“erea should be properly identiffed so that no other use is made of this area and so that subsequent contamination of

other areas will not oocur,

(3) If possible, surplus unused concentrates should be returned to the pesticide dealer for his retum to the
manufacturer. Because of the volume of pesticides being continuously purchased by, commerclal users, the dealer will
in all probability accept such surplus materals. UL :

4. Formulators, Industsial Users and Pesticide Manufacturers

Pestlcide spillage may ocour in the process of formulating finished pesticide products from concentrates and

" dituents. However, there may be as many variations of excess pesticide waste and container disposal situations as there

are various industrisl uses of pesticides. Pesticide manufacturing wastes and related production products normally

require formal Gisposal. Somte have been pumped underground in deep wells; the bulk of industrial pesticide waste,
however, has been consigned to the otean, incinerated, or disposed of in sanitary-type landfiils,

The booklet, “Waste Disposal,” published by the Nationat Agricultural Chernicals Association, Washington, D.C.,
provides guidelines.which may also be considered in disposal of waste from pesticide manufacturing and formulation
opexations.

8. Disposal in the ground of laxge smousits and concentrates of pesticides represents one of lwe possible
methods of disposal (incineration is the other) for large commercial and industrial vsers or producers. Attendant
precautions and controls are numerous, as the following tndicates: :

(1) Ground water resources to be protected: Ground water is that water below the ground surface which is
under pressure in the pores and crevices of rocks but free Lo move under the influence of gravity. This unseen source
of water is one of our most important resources. It supplies one-fifth of our nation’s direct water withdrawal needs;
and this is in much greater proportion in arid areas. Ground water reservolrs store more water than the surface
reservoirs which we are able to see, Water clarity, microbizl purity and chemical ‘quality are unique.

Ground waler is universal in distribution; it is an important source of water in each of the SO states.
Though not always obvious, there is an intimate interconnection between ground and surface water, -

(2) Susceptibility of ground weter o contamination: The contamination of surface streams in the U.8. has
been widespread. Similarly, ground water is susceptible to contamination through interchanpe with contaminated
surface water. Also, pollutants may percolate to pround water ditectly from the land surface, sewers, disposal lagoons,
and landfills, The degree of threat to ground water from pesticide waste disposal of, in or on the ground depends on a
Targe number of factors, However, two factors of primary importance are pesticide persistence and maoverent in the
soil,

(3) Posticide porsistance in the sofl: The longth of time pesticides will 1e1main fn U solf depends on a
variety of factors; the most important of which are:

Type'and_ concentration of pesticide compound
Type of soil

Tomperature
Oxygen avallability (less at preates depths)

Rainfall and ground water incidence

o
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necessary. Legal responsibilities may be conslderable, depending on jocation. Pesticide waste injection operations
should be instrumented to monitor and record volume and injection pressures; well integrity must also be
coatinuously monitored.

Deep-weil disposal of pesticides or pesticide-related wastes is ot likely to be resorted (o often
except in unusnal circumstances, The need to dispose of large volumes of toxic concentrates, not amenable to other
sethods of disposal, could conceivably be disposed of by a large compeny having found and proved a site amenable to
environmental requirements. Cost alone could be expected o limit use of this method.

() Sanitary !andj‘ It - The definition of a sandtary landfill is; A method of disposdl of Tefusé ofi land™

without creating nuisances er hazards to public health or safety, by utslmng the principles of engineering 1o confine
the refuse to the smallest practicsl area to reduce i 10 the smallest practical volume and to cover it with & layer of
carth at the conclusion of each day's operation or at such more frequent intervals as may be necessary. Only an
estimated 6% of the refuse disposal sites in the U.S. are operated within this accepted definition of a sanitary landfill.

Very few of those considered true sanitary landfills were established in sites studicd and selected for the special
purposes of toxic waste disposal and with the capacity to serve commercial requirements.

Pesticide formulators, Industriat users and pesticide manufacturers should not use existing, general
use landfills. )

The sanitary landfi) type of disposal is adaptable for commercial disposal of pesticides and thejr
conlainers wnder, specific conditions, Site sclection is more lmportant. It should be located on highground not subject
to flooding. It should be owned by the dssposer and reserved for the burial of toxic wastes, Also, it should be marked
on the site and permanently recorded in land and county offices. The site should be securely fenced, identifi ed and
trespassers kept oul.

A thorough geologic and hydrologic investigation should assure that the site is comprised of
uniform, impervious soil, removed from. the hydraulic gradient. This should be so certified by the state geologist. Soil
and water of the sites should be routinely sampled and analyzed for escaping leachate. The disposer should undertake
these responsibitities In addition to refated legat permits as assumption of the right to use land beneath which may
flow ground water, a public natural resource,

As an example, at one sanitary Jandfill owned and operafed by a pesticide manufacturer, a large
diesel bulidozer digs 20-foot deep corridors into whick company trucks dump concentrated manufucturing wastes.
This is covered and compacted in cells, This isolated site is mapped, carefully managed and monitored.

(&) Other methods of ground disposal are not recommended for formulators, industrial users and
pesticide manufacturess at this time, These include disposal pits, lagoons or surface disposal.

Research and technology may provide the means for encapsulation, detoxification or prior chemical
decomposition that may someday allow for wide use of the ground for pesticide waste that has been processed. Also,
the possible use of salt dome sites for disposal is urder current investigation.

() Disposal site requircments; Prospoctive disposal sites, designed to rcccivé annually severpt thousand
pounds of unused starting materials, reaction by- products and excess final products (hqmd or solid), must first be
surveyed and monitored to produce the following data for analysis:

{a) Geologie datu - Site maps and verticai eross sections showing surface and subsurface distribution of
rocks and sediments and a classification of soils in relation to topographic and water sources

Location, nature and uses of wells in and adjacent to the proposed dispossl site

Data on folds, faults and joints in the geologlc structure of the site
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Chlorinated hydrocarbon pesticides, such as DDT and dieldrin, are most persistent. Most organic
phosphate pesticides, such as malathion and parathion, are rmuch less persistent. Herbicides may be intermediate,
rather ephemeral or long lasting, depending on chemical composition. Pesticides buried at greater depths, where
ground temperature s cool and oxygen very low, are most likely to remain unchanged for long periods. Research on
longevity of cerlain chlorinated hydrocarbon pesticides applied to sofl at subsurface levels shows persistence and
offective pesticidal action against subtetranean termites for over 20 years without significant lateral or horizontal
movement within the soil.

Preliminary zesults from research on disposition patterns of 2,4-D waste liquor in highly alkaline soil
show that the basic material was stable under conditions of test. A volatile phenolic fraction was readily volatitized
from surface treated plots. This fraction was apparently retained when the waste was injected to a depth of 10 fnches,

{4) Pesticide movement in the soil: Constderation of pesticide movement is necessary because movement
away from a disposal site represents a potential source of environmental pollution. The amount of movament depends
on physico-chemical properties of the pesticide and its interaction with soil particles and water.

Except for the volatilization of pesticides with high vapor pressure, the movement of pesticides from the soil
surfuce is largely dependent on water and wind crosion, From subsurface deposits, the movement of pesticides
depends on essentially two fzctors: (1) leaching by waier {moisture} and (2) absorption of pesticides onto soil
particles such as clay or organic matter. As a general rule, loss leaching of pesticides occurs on organic sofls and
heavy-texiured sofls (clay) than in Yghter textured soils (sand). Consequenily, the depth of penctration of most
pesticides is inversely proportional to the clay and organic matter conlent of the soil,

Results from before mentioned research with 2,4-12 waste liquor indicated & downward movement from the
surface to a depth of 4 fect below in 10 days where the application rate was as high as 1,000 gallons per acre with 9
inches of (simulated rain) water applied incrementally over that period, Most of the material, however, was found
from 1% inches beow the swrface to 12 inches below the surface. Removal of soil surface material through wind
cxosion occurred. Tnjection studies using the same matedal showed that there was about 6 inches of vertical movement
gbove and below the injection point (10 inches decp) but little detectable Iateral movement after 26 days.
Measurements 87 days later detected only smell additional rovement vextically and practicafly none [aterally,

{5} Conmtamination of well and grotnd water: Recent sampling of well water in a southeastern state, by the
Public Health Service, showed pesticides (al very low concentrations) in 60% of the samples, This suggests that
pesticide pollution of ground water may be more widespread thar commonly realized. The probable sources of
contamination were not investigated as part of this study; however, it indicates that potential sources of well water
contamination by pesticides may have been due to poor well construction, inadequate sanitary seals, or entrance into
the water table by termite-hollowed tree roots or other unexpected sublerranean fissures in the soil.

There have been scattered incidents indicating growing evidence that the uppermost water table can be
contaminaled by pesticides. The importance of this Is the fact that this resouree is the most important source of water
supply for municipalities, industries and individuals in many areas of the country, Pesticides which have been disposed
of may contaminate the uppermost water table directly through cracks or fissures in rock formations, leakape through
man-made cote or bore holes and shangoned welis and through direct or indirect percolation.

(6) Methods of ground disposal:

{a) ".Deep-weﬂ:' - Decp-well refers to well disposal of pesticides in a geological formation far below fresh
water aquifers and separated from them by impervious geological strata, Such well depths are generally belween 1,000
and 12,000 fect; estimated costs per well range between $75,000 and 1% million doliars.

Extensive preliminary geolopical and hydrological invesligations are necessary to determine the
Tocation and extent of an appropriate disposal stratum, Depending on the particular state and its requirements, other
factors must be determined and recorded. A technical . study of well design, constriction and operation is also
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" (b) Hydrologic data - Thorough description of all pertinent surface water such as lakes, ponds and
dramage networks in or adfacent to the site; any uses to which this water i put; and an indication of maximum and
minimum stream fow levels

Chemical quality of the surface water

Definition of surface water infiltration and ground water discharge that might affect the movement
of liquid wastes on or away fromt the site

-

Description and location of aguifers and the height of the water table in gencra! as documented by
hydrologic testing data

Location of water wells

Location of ground water recharge and discharge and method of recharge and discharge at the site
andg adjacent area

Direction and rates of ground water movement as determined by pumping iests
Ground water fluctuations due o seasonal climatic or man-made factors
(¢} Geochemical data - lon exchange ¢haracteristics of the soil at the proposed site

() Momitoring data - For deep-well da's_posaf, monitoring is to be by continuous recording instruments
to provide information on volume and nature of waste injected, injection pressure, annular pressure between well and
casing and the injection tubing. Nearby wells should be tested regularly for chemical quality.

Monitoring wells should be installed around sanitary landfifls. Water fevel measurements and water
quality should be routinely taken from thess monitoring wells. Surface water should be sampled at several diverse
locations and the samples analyzed, Site vegetation should be periodically observed, and analyzed where warranted, to
detect incidence of volatile or dry pesticide compounds escaping to the aix,

(¢} Records - The following should be a permanent and up-ta-date record of the disposat site:

Chemical composition and concentration of the waste, including toxicity o humans,
bicdegradability, mobility and volatility

Solid or liquid waste
Volume or quantity of waste disposed of to date

b. Incineration under carefully controlled thne and temperature conditions now appears to be the most
applicable method of disposal for large amounts of toxic pesticide wastes and unusable pesticides, As used here,
incineration refors to combustion in commereial bumers capable of higls, controlled temperatmes, tat are or may be
equipped 10 scrub objectionable gases. Open, on-site burning is not recommended because of air pollution and the
incombustible residues that remain.

This method has applicability to the defoxification of pesticide containers. It Is, at this point in the
development of the method, inadequate for very dilnte pesticide formulations in water or inert dusis and for those
that contain heavy mefals. It should also be noted that until chemical detoxification methods are pecfected,
incombusted ash and scrubbed-out residues sh.ld be concentrated as much as feasible and buried. (See Methods of
Ground Disposal.)
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Complete incinerstion of pesticides-dnd serubbing of gases should vield harmicss carbon dioxide and water,
Incomplete combustion of pesticides releases into the air'a variety of chemicals; depending on the compounid(s) being
burned. Carbon monoxide would be a common pollutant. Nitrogen confaining organic compounds would ‘produce
noxious oxides of nitrogen. Chiorinated organic compounds could result in the release of hydrogen chlozide, chiorine
and phosgene. Thiophosphates, even under perfect combustion conditions, are ‘precursors of sulphur dioxide.

‘Rescarch and development oma method of incinerating pesticides, its applications and limitaticns, have not
yet been concluded. To date there ace good indications that a moderately priced (310,000 to $15,000) incinerator
equipped with scrubbers to eliminate hazardous gas escape is feasible for nonindustrial amounts of pesticides, The
basic, unmodified unit is commercially available, :

Several very large, special purpose Incinerators that accommodate pesticides are privately owned and
operated. These much more expensive units have shown that this method works, However, most formulators,
industrial users 4nd pesticide manufacturers would not find units of this size economically feasible. {Investigations by
the Bureau of Solid Waste Management are now underway to’ determine the feasibility and location of regional
disposal sites.)

Incineration of reagent grade pesticides in a small pitot modet showed thiat complete incineration could be
achieved from about 250° C, (482° F.) to 850 C. (,562° B.). Pive pesticides required up to 900° C. {1 652° F),
Commercial formulations reflected a sirnilar range. Of interest is the observation that at 1,000° C. (1,832° £ four
common pesticides still contained an incombustible residus of about 10%; two other pesticides yielded 19 and 23%
ash at this high tempeérature. Pesticides which are recalcitfant to biodegradation break down to readily biodegradabie
products when fired at 200° C. (392° F.} to 400° C. (752° F.) for 30 minutes (“thermal shocking™).

Although incineration is presently superior (o chemical methods for the destruction of waste pesticides,
further research may lead to combinations of the methods that could enhance the cfficacy of complete degradation.

Important opesating information such as optimum liquid pesticide feed rate snd fuel and sir feed rates is
under study. These will vary somewhat depending on the formulation and type of pesticide. Certain agents added to
the pesticides to be burned are themselves combustible and could therefore lower the temperatures necessary for
complete combustion, Mineral oif and Tightweight polyethylene have been found to serve this purpose; the latter
provides the additional advaniage of providing a packaging agent as well,

Technically trained personnel will be required to operate incinerators for combustion of pesticides, Through -
the-cost and size of the unit'as perfected may allow use by commercial interests, the responsibility of safe use and the
woaintenance of clean air for all is 2 responsibility that must be accepted, ' o

¢. Chemical degradation (notation only): Research that is being completed shows seme promise for effective
chemical degradation.

The chemical reactions that are Involved may make this approach feasible only-for industrial-size users
capable of providing special facilities. : ‘ :
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Chapter 3

DISPOSAL SITE MONITGRING

I, General
Safe disposal is the responsibility of the disposer or of the authority operating a disposal facility,

A vital component of the safe operation of any type of disposa} facifity is the establishment of an adequate
monitoring system. Since the pesticides managed in a dispesal System are presenl in a substantially higher
concentration than in normal use, the risk of eavironmental contamination is extremely high. Samples of the various
parts of the system and of the surrounding afr, water, soil, wildiife and plant environment must be analyzed in a
regular program to nake certain that no risk is present.

2. Sonitary Landfifls

Sanitary landfills and industrial sanitary landfill-type of disposal slies should be monitared periodically to
determine the continuing integrity of the site, Some state or local authorities have regulations that apply 1o this need.
For those that do not, there are several suggested monitoring activities, as follows:

& Runoff water together with sediments should be collected in draws below the disposal site. V-shaped
aluminum pans with glass bottles attached have been used successlully for this purpose.

b, Surface warer samples from nearby streams and ponds should be collected. These should be both above and
below the disposal site, where applicable, and should include stream bed or pond edge bottom silt,

¢. Ground water samples from existing wells or wefls dug for monitoring should be collected at varying depihs.
These should be at various distances from the margins of {parameters around) the disposal site.

d. Core semples of sofl should be taken from time to time. These should be taken along several margins of the
disposal site as well as from a few stratigraphic horizons beneath the disposal pit itsell (without actually penetrating
the contents of the pit). :

3. Deep Wells

Monitoring of deep-well disposal sites is 10 be by conilnuous recording instruments to provide information on
volume of waste injection, injection pressure and annular pressure between the well casing and the injection tubing.
Nearby water supply wels should be tected regularly for chemical qualiiy.

4. Incinerators

Limited experience with incineration of pesticide wastes and the Jack of published information leave what
monitoring should be required somewhatl in the reaim of speculation. We know, of course, that even at higher
recoramended lemperatures there will be some incombusted ash from a fow pesticides. Supervision by incomplately
trained personnel, incineration of masses of other combustibles that emay inhibit pesticide degradation, and other
practical problems of operation could be responsible for temairing toxic itcinerator residues (ash). These residues
should be treated as other undsgraded pesticides for which ultimate disposal warrants surveillance through
recommended monitoring techniques.
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One ircidental account of pesticide incineration refers to the production of fog arising from & smal]l amount of
sodium salt from organic acid in the feed material. It was observed to settle 1o ground level as a lingering haze under
certain weather conditions, The equipment was ouifitted with a scrubbing tower. This only serves to suggesi that
monitoring procedures in the vicinlty of incinerators in which pesticides are to be degraded would be appropriate. -

"5. Monitoring Sample Analysis

The meaningful collection of monitoring sathples so-as 6 aveid contamination will require technical assistance
from experienced persannel, at least {nitizlly. Subsequent handling and shipment to & laboratory for anatysis are also
important in obtaining an asocurate evaluation of possible exposure of the environment to disposed-of pesticides,
Samples must be anatyzed, through exceedingly procise technigues, in qualified Jaboratories specializing in this type of
service. Assistance in the location of such service and in sampling proceduzes in peneral may be obtained through
inguiry to the stale or county geologisi, County Extension, Health (fficer or Department of Natural Resources

offices.
6. Beéords

Part of the proper disposal of pesticides and peslicide containers includes the maintenance of records. These may
include the type and quantity of 1hat to be disposed of, method of disposal and continuing data from site monitoring
activily. Site study data (noted under Melhods of Disposal and Disposal Site Requirenients) are fundamental to the
record, particularly in ferms of disposer liability considerations. State end county laws and ordinances vary and should
be carefully reviewed. o
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Chapter 4

COLLECTION SYSTEMS FOR PESTICIDES AND .PES'[‘ICIDE CONTAINERS

1. General

Spontaseous or unsupervised collection of surplus or unwanted pesticides can be exiraordinarily hazardous. Often
the contairers in which these muterials have been stored, in the home or garage, on the farm, and in storages of
commercial pest contral finms and governmental agencies, have been opened for partial use, broken in handling ov just
deteriorated with age and weather exposure, Therefore, their condition prompts much more careful handting to avoid
spillage and contaminalion.

Collection of pesticide containers likewise poses problems in pesticide contamination in that small quantities of
pesticides adhering to these vnwanted containers may be dislodged in the collection process, ‘Therefore, collection of
these items, which have the innocuous appearance of ordinary trash, must be as careful as the collection of pesticides
themselves. An added hazard is that a pesticide container in good condition may be mistakenly salvaged and used for
other purposes.

2. Collection Program

Pesticide and pesticide container collection is an essential part of the whole waste pesticids storage and disposal
problem. A systematic and reliable collection method must be developed for each community, county or other
political entity that envisions ov legally has the responsibility for pesticide disposal, Initially, with Proper newspaper,
radio and TV publicity, 2 properly planned coHection program can be fairly successful; however, continued
motivation is required to keep the used pesticide containers moving from points of use to the collection site or
disposal arca. Although many pesticide users are becoming more concerned about minimizing the hazards associated
with pesticide application, changes in disposal practices which involve the expenditure of additional time and effort
arc difficult to induce. The motivation for proper disposal of surphus pesticides and pesticide containers can be
enewed by several methods:

a. CoMNection drives: Well-publicized periodic collection drives such as have been carried out in Florida, Kansas,
Maryland, Massachusctts, Wisconsin and other states are effective in obtaining pesticides and pesticlde containers,
" especially from homeowners; howaver, furmers, commescial applicators and governmental. agencies (municipal, stule
and federal) will respond and contribute used materials and containers. Thess drives arc best announced via
newspaper, radio and TV media,

b.  Use of specipl labels: Special labels or stickers printed and distributed to pesticide suppliers inn the area, to be
placed on all pesticide containers as they are sold, are of value in rerainding pesticide users of the nced for proper
disposal, the location of collection or disposal sites, and who to call for further information. A copy of the sticker
used in Klamath County, Oregon, is provided on page 17.

¢ Local advisory committees: Where special motivation may be required to produce results, the formation of
focal Pesticide Disposal Advisory Commitiees can provide a broad base of interest, Wellknown and informed petsons
in diverse occupations and residential areas in the community should be seleeted to form such an advisory committee,
to hear progress reports and to advise the agency responsible for coliection and storage on how better to solicit public
.cooperation, Publicity on selection, on their meetings and on thelr recommendations should provide continuing public
interest.
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3. Collection Agency

The governmental agency responsidble for collection should be the same agency which by law or regulation s o
provide for pesticide and pesticide container sforage and disposal, This may vary from the State Department of
Agriculture (through its County Extension Offices or Noxious Weed Controt Offices) to the Stale Department of
Natural Resources (through its Fish and Game Offices, Forestry Offices or State Park Offices). This nuay also be a
cooperstive effort between staio departments including the Health Department, These state agencies and
combinations have been used in Florida, Kansas, Maryland, Massechusetts, Michigan, Moatana, Wisconsin and other
states. In the final analysis, the state will determine which of its agencies will be responsible for the collection
PIOgTaIR,

It should be kept jn mind that any agency planning a collection program and providing collection sites will have
assumed the responsibility for the safe operation of the programn. This responsibility is assumed in spite of the fact
that any system used will have less environmentat impact than those collection and disposal methods formerly in use,
Also, by implication, the agency is insuring that no deleterious environmental, personnel or popuiation effects will
develop. Initiating collection is a tacit comumiiment by the agency for ‘longderm support of all aspects of the
collection and disposal program.

4. Collection Methods

Careful consideration must be given to the method of collection selected considering the hazardous natire of the
materizls and used containers being collested. The preponderance of Informed opinion indicates that it should be the
respensibility of the pesticide user, whether this be 2 homeowner, a grower or a commercial applicator, to safely carry
surplus or waste pesticides and used pesticide containers to the point designated as the collection or sccuniufation site
for these mnaterials. It Is considered 100 costly to provide a publicly or privalely operated coliection service for a
specific coliection. It is not appropriate that coliections be made by public spirited roups such as the Boy Scouts or
service clubs (in the manner of a scrap paper drive}, since it would not be possible to insure absence of hazard from
spillage of pesticides or leakage from containers to the various untrained persons who might be involved in such a

drive,
5. Collection Sites

The proper seiection of a collection site is 2 eritical factor in the collection program. There are a number of
{actors which witl affect site selection,

0. Tt will be nacessary to consider the area which will be served, the location of the areas from which the surplus
pesticides and containers would be generated, and the amount of pesticides and number and sues of containers likely
to be gencrated in each ares to minfmize transportation requirements.

b, The amount of pesticide and the number of various-sized containers likely 1o be held within this collection
site, including seasonal varjations, must be anticipated so that the site will be of adequate size. This volume will
~depend both on the tate at which pesticides and emply conlainers are being generated within the arcas served and the
rate at which they are moved out uf this collection site. .

e, It must be assumed that there will be some spitlage of pesticide materials at the collection site, Therefore, the
land must be in a location suitable to long-term dedication for this purpose. In addition, the possibitity of lcakage or
spillage during storage means that the site must be selected and managed so that there will be no environmental
contamination resulting from surface water runoff or percolation into ground water, Capability should exist for
drainage to be directed into a seep-proof sump or storage basin for accumulation and evaporation if possible {if not
for all the site area, at least for a portion where critical persistent pesticides and theirconitainers may be temporarily
stored awaiting removal). The balance of the runoff would be less critical but should be controlted to the extent that

it is not introduced directly into natural bodies of water or waterways or exposed to critical agricubfural areas such as

forage or pasture acreage or cropland. The site should also be such that it can be protecied apainst the airborne
transpoyt of contaminated materials from the area, such as dusis.
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4. There should be & degree of isolation and protection conferred by site selection so that human pepulations
are not adjacent nor likely to be exposed 1o collection and temporary storage opérations. This will not only protect
humans from poisons but aso reduce fire hazard from some of the solvents, such as xylene, which are used in
pesticide formulations.

6. Coliection Site Procedures and Management

Instructions glven to homeowners, farmexs, commercial firms and government agencies should state that surpius
pesticides are to be delivered to the coflection site in their original container, if possible, o in strong plastic bags or
containers or in other used pesticide containers. However, it must be assumed that pesticides and their containers will
be brought {o the site in every conceivable manner, Therefore, properly prepared, used, 35-gallon containess in good
condition should be kep! in supply at the collection site to receive poorly packaged and spilling surplus pesticides and
used containers.

Surplus pesticides should be stored in contalners able to withsland lurther handling and transport to the disposal
site storage. I the original container is adequate it should be used because the labsl in many instances will be
sufficient for identification. Containers without labels or pesticides placed in other containers should be labeled at the
collection site. Empty posticide bags may be folded and packed in large pmpty carton-type containers. i these are not
avaitable, metal drums may be used for safety and for economy of storape and transport to the dispesal storage site,
All pesticide containers, whether containing surplus pesticides or just residues, should be carefully checked for
leakage, and Tids or bungs tightened or sealed if necessary. Adsorptive clay, hydrated Eme and clorox should be kept
on hand for detoxification and treatment of spills or leaks as appropriate. Detoxification of some pesticides may have
to be accomplished by the nse of other chemicals. If in doubt, contact the chemieal manufactuzer for specific
guidelines.

Surplus pesticides and wvsed containers awaiting ransport to the disposal storage site should e kept in a dry,
wellventilated atea, under cover if possible. The entire collection area should have a climb-proof fence and be focked
to prevent unauthorized eniry. All containers should be stored in an upright position ard in 8r orderly way 50 as to
permit ready access and inspection. Labels should be visible and similar pesticide containers should be stored togetler.
Critical persistent pesticides should be protected from rain, and xrunoff from their storage location should be collected
in a seep-proof sump or accumulation basin where the runoff will be aliowed to evaporate, Thirty [o §5-gatlon drums
should not be stacked; however, smaller containers may be stacked but only to the extent that they are secure from
displacement by wind. If 2 building or buildings scparated from other buildings and storage are available for use,
exhaust (ans should be installed to reduce possible concentrations of toxic pesticide fismes, Al the precautions taken
for normal pesticide storage must be followed at all times on the collection site. Adequate signs, indicaling the nature
of materlals held at the collection site, and warnings should be placed on buildings and lencing; arnd entry of
unauthorized persons prohibited. ’ :

All pessonnel recelving, handling and temporarily stoxing surplus pesticldes and used. containers must wear
protective clothing sufficient to insure protection from contact with the toxicants. Where appropriate, respiratory
equipment should be employed to prevent exposure to volatile or aerasol fractions. The degree of protection should
be for the most toxic peslicide used in the community or area, and therefore presumed to be passing through the
collection site, Soap and adequate showers must be available for decontamination of persennet, both routinely and for
accidentut splitage. As unr added salely precaution, routine chollnesterase and other medical tests should be run on all
personne! employed in operating the collection site,

The supervisor or responsible individual at the collection site must have a knowledge of pesticides and be able to
identify and sort containers on the basis of their principle toxic content. He should atso be thoroughly familiar with
safety procedures and the appropriate reactions to spills and incidents involving human or animal exposure.’

A moniloring system on a smal scale, supplemented by periodic thorough Inspection and review of the collection
site practices should be established 10 prevent the collection site itself from bocoming an excessive and intolerable

hazard.
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Site design and management plans should be made in cooperation with the local fire and police departments and
other emergency services.

7. ‘Transport to Disposal Storage Site

Periodically the surplus pesticides and the accumulated used pesticide containers rmust be moved from the
collection sites to the disposal slorage site or disposal site for ultimate disposal, This is most easily done with trucks
and should be done as carefuily as possible to avoid spillage in loading, during transport and unloading, especially to
avoid contamination of the truck, {Trucks with wooden platforms should not be used, as spills in these trucks will
probably require complete replacement of the platform planking and other contaminated members 1o be completely
decontaminated.) After transport, the truck should be decontaminated as required at the disposal storage site. I
spillage, container leakage or other accident occurs during teansport, all the precautions and clean-up proceduzes
required for a pesticide spil involving Class B POISON pesticides {See below for definition) should be taken unless it
can be positively established that a less hazardous pesticide was involved in the accident,

Open trucks used for such transport should have tarpaulin covers tied down over full or partial loads. Dump
trucks may be used with tarpauling but should never be “dumped” while transporting pesticides or posticide
containers, Decontamination of tarpauling should be undertaken along with the tmck at the disposal storage site.
Signs indicating the hazardous nature of the materials being transported should be dispiayed, and the truck shoutd be
dispatched from the collection site early enaugh in the working day so s to srrive al and enter the disposal storage
site before the end of the working day. Trucks used to transport pesticides mus! not be vsed to transpor( any items of
food, clothing, housshold goods, animal feeds or other commodities, the contamination of which may endanger man,

his animals or his enviconment.

Movement of surplus pesticides and accurnulated used containers from coilection sites (o disposal storage sftes or
the uitimate disposal site must be coordinated with local transportation agencies to insure compliance with the
applicable federal, state and local regulations,

The definition of a Class B POISON

Substances, liquids or solids (including pastes and semi-solids), other than classes A, C, or D, poisons, which are
known to be so toxic (0 man as 1o afford a hazard to heafth during iransportation, or which, in the absence of
adeguate data on human toxicity, are presumed fo be toxic to man because they falf within any one of the following
categories when tested on laboratory animals:

QY oval de!‘ciry. Those which produce death within 48 hotirs in half of more lha'n half of a group of 10 or
more white laboratory rats weighing 200 to 300 grams at a single dose of 50 milligrams or less per kilogram of
body welght, when administered orafly.

(2} Toxicity on inhalation. Those which produce death within 48 houss in half ox more than half of 2 group
of 10 or more white laboratory rats weighing 200 to 300 grams, when inhaled continuously for a period of
one hour or less at a concentration of 2 milligrams.or Tess per liter of vapor, mist, or dust, provided such
concentration is likely to he enconntered by man when the chemical product Is used in any reasonable
foreseeable manner, ‘

(3) Toxicity by skin absorption. Those which produce death within 48 hours in half or more than half of a
group of 10, or more rabbits fested at a dosage of 200 milligrams or less per kilogram body weight, when
administered by continuous contact with the bare skin for 24 hours or loss.
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Specimen label as referved to on page 13,

Prevent Environmental Pollution

Disposs of waste pesticides and empty
confainers safely,

Klamath County has established a
disposal procedure and site,
For information call your Klamath County
Weed Supervisor or

Bxtension Agent at 882-7761, Extension 391.
Q811820
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Chapter 5

STORAGE FOR SURPLUS PESTICIDES AND PESTICIDE .
CONTAINERS PRIOR TO DISPOSAL

1. General -

* Storage of surplus pesticides and used pesticide containers prior to disposal or recycling presents a considerably
hazardous condition, mainly because of the large concéntrations of pesticides and <containers that may accumulate.
Strict operational procedures imust be placed in effect to prevent confamination of the surrounding environment as
well as operating personnel and other persons in the vicinity. Site selection, design and management plans should be
mada in eoperation with the locat fire department, police and other emergency and security setvices, -

2. Storage Site
Similar to collection sites, storage siles will have 1o be selected with due regard to the area to be served, the

amount and nature-of pesticides and number. and sizes of containers 10 be generated and the rates ai which these will
flow iato the storage and: out for disposal or recysling, In this respect, it should be recognized that the disposal

* problem is not Jikely to become ary more critical in the foture than i is today. Current projections indicate increased

pesticide usage, but il can be expectéd that these will be the pesticides that are less persistent and -more readily
depraded. Eventual changes In packaging and merchandizing are also probable, -

Also, ‘a5’ in coflection sites, unavaidable spillage will require Jongtime retention of the storage site; the
surrounding areas must be protected from surface water runoff and percolation into ground water, and windiown
pesticide dusts or'particles; and the threat of exposure to human populations requires a certain degree of isolalion in
site selection. The prime considerations in location of the storage site should be that of security. Secondary
considerations should be-convenience to the user, availabilify of land and existing facitities. R

Cantrol of surface drainage can be a major problens, Drajvage for the site preferably will be directed into 2

“scep-proof sump or storage basin for accumulation and evaporation where rainfall-evaporation ratios permit a

prattical-sized facility, Whete tlis is-not phystcally possible; a smaller area within ihe site should be isolated, so-that

‘runoff can be imponnded. This arca should be used for accumulation of critical persistenit pesticide -containers,

Storage of these under a roofed structure would also be satisfactory as long as it is secure. Runoff from the balance-of
the area will be less critical but should be contrelled to the extent that it is not introduced directly into natural bodies
of water of waterways, or exposed to critical agricultural areas such as forage or pasture acreage or cropland. Wells
showld not be subject to contamination by this rudefl. o S A

3. Storage Facilities - : R Lo

" Surplus pesticidcs should be stored in a dry, well-ventilated area, preferably in a. separate, fireproof buitding;: If
this is not possible, a satisfactory storage would be one under cover. Both of these should: have; locks and-should: be
kept locked except when actuatly being used by authorized personriel. Pesticide containers are probably too numerous
1o be kept in 2 building; however, where possibie an effort should be made to provide cover, The entire sforage area
shoufd have a climb-proof- fénce surcounding it and must e locked to prevent unawthorized entry. Lighted signs
thould be placed on buildings and fences to advise of the contents ind wirn against inauthotized shitsy. " = - -

Buildings used for storage should be equipped with an exhaust fan to help reduce possible coneentrations of toxic
fumes. Care should be taken in locating the fan or fans so that the exhaust is not directed toward populated areas.
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Adjustable vents at floor levels and on the roof are desirable. Heat, thermostatically controlled, shoutd be ample to
keep at least one section of storage above freezing so that sensitive liquid formulations will not setile out. It is
desirable that the building be equipped with a sprinkling system.

A forkife or other material-handling equipmant shouid be on hand to facilitate unloading of trucks and moving
of the larger drums and pails. Pallets should also be avaflable to facilitate unioading and handling of suzplus pesticides
and used containers brought to the storage site. All items of movable equipment at the storage site should be labelled
“contaminated with pesticides™ and should not be removed from the site until thoroughly decontaminated.

Provision must be made for decontamination of personne! and equipment such as trucks, tarpaulin covers, etc.,
which bring in pesticides and contajners. Ample water and soap must be available for routine, end-of-the-day washup
for personnel and for emexgency wse i an accidental spill on 1 persan should occur. A wash basin and shower with a
delayed-closing, puil chaln valve must be provided, A decontamination area for equipment with ample water
availability should be set aside, This area should be constructed of conerete or hard-top asphalt paving and should
include gutters so runoff can be collected and managed easily. Drainage from personnel and equipment
decontamination facilities must be collected in the seep-proof sump or storage basin described under storage site,

Other facilities, such as a small tool bench, desk and File for record keeping, personnel lockers for clean clothing,
ete., should be provided as required. ’

4., Storage Management

Pesticides received in the original tabeled containets should be stored with the Tabel plainly visible, If containers
are not in good condition when received, the contents should be transferred to a good cantainer and labeled properly
as 10 content, If dry pesticides are received in paper bags that are damaged, the pesticide and the bag shouid be placed
in a plastic or metal container that can be sealed. When pesticides are received in metal or rigid plastic containers, their
condition should be checked carefully to insure that the lids and bungs are tight.,

Each pesticide formulation showld be segregated and stored under a sign containing the name of the formulation.
All containers containing surplus pesticides should-be stored in an upright position off the ground; The containers
should be checked periodically for corrosion and leaks. If such cowosion or leakage is found, the contents should be
transferred to a good container and properly labeled. If a leaking eontainer containing a Class B POISON pesticide
(See page 16 fordefinition) is discovered, no attempt should be made to handle it except where it is possible to
position a container so leakage will be minimized. Close off the area of leakage and commence decontamination and
cleanup procedures, If specific decontamination procedures are not-avatlable to.0r known by operating personnel, the
local health or agriculture officials are to be notified lmmediately. They will advise on decontamination procedures
for these more toxic pesticides. Adsorptive clay, hydrated lime ang clorox should be kept on hand for detoxification
and treatment of spills or leaks as appropriate, Other detoxicants may also be required. Consult the manufasturer for
specifics on chemicals in question. L - - : ‘ .

Storage of used containers on the site should be undertaken in an orderly way,.so as to permit ready access and
inspection. Al containers should be stored in an upright position, preferably on pailets, but in- any case, off the
ground. They should be accumulated in orderly rows or units so that all Jabels are visible and with lanes to provide
effective vehicle access. Thirty- to 55-gailon Qrums should not be stacked unless space is unavailable. Smaller
cartadners may be stacked only 10 the extent that they are secure from displacenent by wind. A complete inventory
should be maintained indicating the number and identity of containers in each storage unlt. Containers should be
segregated on receipt into slorage units as follows: : - S

a.  Persistent pesticides, including the chlorinated hydrocarbon insecticides, certain deslgnated herbicides and
any pesticides containing mercury or arsenic compounds,

b, Organophosphate insecticides
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¢, Carbamate pesticides

d.  Herbicides

¢, . Fungicides _

£, Pumigants

g.  Other identifiable pesticide containers

" Other classifications within these may be desirable. For instance, if ultimale disposition is known to be
incineration, compeunds comtaining mercury and arsenic would be stored separately as these would not be
incinerated,

Any unidentifiable confainer or any containers whose contents are suspected of not being those indicated by
the label, must be segregated and stored with the persistent pesticides,

The storage area should be inspected at weekly intervals and maintaied in good order. Any leakage should be
promptly investigated and appropriate corrective action, as outlined above, should be takes. It is preferable that
deteriorating abels be replaced with a duplicate, but as & minimum requirement, the principal toxicant and its
concentration should be painted on the container,

A responsible individual should be designated sitc manager, His training and background must be such that he
can teceive approval of the appropriate state departments, This individual should be able to use Information available
to identify and sort containers on the basis of thelr principle toxic content. He should slso be thoroughly Familjae
with safety procedures and the appropriate reactions to spills and incidents involving human or animal CXpOSUEE.

5. Safet§ Precautions

_ Nearly all pest control compounds sre polsonous and potentially harmful to human health. Since most of the
pesticides received and stored will probably be in concentrated form, protective clothing should be worn. If clothing
becomes contaminatéd by pesticides, particularly thoss in concentrated form, the clothing should be remaoved
immediately and the individual washed thoroughly with soap and water. The clothing must be laundered before worn
agein. (Contaminated clothing should bé laundered separately and with great care, using a very strong detergent and

__ liquid chlorine bleach.) If pesticide gets in the eyes, flush with ample water for 5 mimites and get medical attention.
Lavatory, shower and locker facilities should be outside but adjacent to the storage buildings or sheds to provide
quick access to these facilites, Exira sets of cldan clothing must be maintained in the lockess, R

Particular care should be taken when handling Class B POISON pesticides (See page 16 for defini tion) since many
of these ¢an be readily absorbed through the skin. Also, if containers are open or leaking, inhalaijon of fumes could be
dangerous. Respirators dnd gas masks with proper canfsters should be available for use in emergencles, .

Persons working regutarly with pesticides should have periodic physical examinations including cholinestrase tests.

Five rules for personal safety and five rules for working safely, or similar information such as listed below, should
_be posted in favatory and locker facilities, office areas and other areas where persannel congregate: . .

A, ', Five rules Jor personal safety
(1} DO NOT store food, héverages or tobacco, eating Ltensils'or smoking equipment in the work area,

'-(2) DO NOT drink, eat, smoke or use {obacco in the work area,
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