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The National Institute for Occupational Safety and Health (NICSH)
offers the following comments in response to the issues raised by the
Envirommental Protection Agency (EFA) concerning regulation of
micrabial pesticides under the Federal Insecticide and Rodenticide Act
(FIFRA) [S54 FR 7026].

OVERVIEW OF NIOSH POSITION

Under the Ocaupational Safety and Health Act of 1970, NIOSH has been
given a mmber of responsibilities, including the identification of
occupaticonal safety and health hazards, evaluation of these hazards,
-and recammendation of standards to regulatory age:r:i-toc:mt:rolthe
hazards. One of the methods by which NIOSH meets these mandates is to
evaluate existing or new technologies to determine if there are any
ccoupational safety or health hazards associated with the
technologies. FParticular attention is directed to new or existing

technologies that have high qrowth potential, such as biotechnology.

To date, NIOCSH has conducted a mumber of stixdies ard developed several
reports in the field of bictechnology that EPA may find relevant for
develcprgregulatiasformcmorgammmﬁerm These reports

1. NICSH Perspective on Commercial Recambinant DNA/Biotechnology
- “Development [Pauker 1981)

‘2. Medical Surveillance of Biatedrnlcgyﬂorkers Repcrt of the

© CDC/NIOSH Ad Hoc Warking Group on Medical Surveillance For

' Industrial Applications of Recombinanmt DNA [Iandrigan et al. 1982}
'3, The Bictechnalogy Industry (Landrigan et al. 1983)

4. Ir:h:s:rial Rygiene (haracterization of Commercial Applications of
T Genetic Engineering and Bictechnology [Elliott et al. 1983)

5. Perspectives an q;x:rumities Toward a Hazard Free Bic-processing
. Enviroment [Elliott et al. 1987]

6. Gypey Moth Comtrol Project (Health Hazard Evaluation Report
‘No. 85-309-1739)

7 oga.tpaticnal Bichazards: A Review [Dutkiewicz et al. 1988)

8. . mmmwofmmdmm
[}hrtu'ezetal. 1988]
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9. Quantification of Airborne Endotoxin levels in Various
Ocoupational Envirorments. (Olenchock 1988)

10. An Exposure Characterization of a Large Scale Application of a

Biological Insecticide, Bacillus Thardndgiensig [Ellioctt et al.
1988)

This overview primarily concerns workers who may be exposed during
release of micvoorganisms in the envirament, however, J.tshauldalso
bemtaitlntmﬁcersmyalsobeacpcsaipriartothismase For -
example, mi 'cmcorganisnsprqaazedforreleasainthae:wimmtwmm
grown utilizing fermemtation technicues and the potential for worker: -
expoaure during this phase also exists. In addition, workers may be
acpcsedd.mimtheraeardiarﬂdevelm:ﬁasameremmgamsns
are isplated from nature or develcped using genetic engineering - ..
technicues. Although the types of hazards (i.e., pathogenicity, -
todeity, amd allergic reactions) prabably are the same as those
discussed below for deliberate release, the risk and potential for
exposure may vary from phase to phase.

related to ewiromental releass of microorganisms can be divided into
three categories based on the following criteria: (1) the pathogenicity
oftlnmicn:ou:ga:nim, (2) the potential semsitizing effect of the

or their cellular ccompanents and by-products, and, .
(3)tmtmdce£fa:tsofarr;a:'stiun1tsﬂutmybecxntaj:ﬂdinthe
final formulated product that is dispsrsed such as emiotaxins,

stabilizing agents, or dispersing agents [Lisella and Herring 1988;
Mamufactiring Chemist 1986; Ellictt et al. 1986; Dutkiewicz et al.

diseaseshnltﬂin;axiuhypersensitivity;namutjsa:ﬂastlma
which result from individual immmologic semsitization to
microorganisms, their cellular campanents, or metabolic products. In



addition, the toxic properties that may be associated with components
of the final formulated product, such as endotoxins, should be
examined.

Mwimﬂntmmﬂbmybaexposedtomimnism
during envirammental release receive preemployment and periodic
follow-up medical examinations. The basis for this recommendation is
dz.sc.:ssa:lindetail mtheen:losedp.zblicztimbyiardnganetal an

at heightened risk of work-related illness. Fitness for employment
must be established on an individual basis for each underlying medical
cordition.

The poterttial exposure of workers to microorganisms or formulations
developed for envirommental release will depend upon a mmber of
factors. These factors include (1) the mechanisms used for delivery of
the microorganisms, such as the use of hand sprayers or airplanes,

(2) the camposition of the final product (e.g., liquid, gramile, aor
powder) and whether or not it must be mixed prior to application,

(3) the siza of the area to be treated as wall as the intended use of
the microorganisms, (4) the capability of the microorganisms to survive
amd miltiply in the envirament, and (5) the quantity of microarganisms
released.

mmmrmmmlmnmusofw
appears to be during the application of the product. Exposure will
vary with the method of application, camposition of the farmilated
product, and use of the product. Microarganismg that are used as

: will be released into the soil or anto plant surfaces while
ﬂmsamdforpallutimamtmluﬂﬂbamlmseﬂmtosaagaarﬂuater
(Johmson and Robineon 1984) or contaminated soil (Ghosal 1986).
Micrcorganisms used for oil or metal recovery will be released into cre
or oil fields (Moses and Springham 1982; Qurtis 1983). Onoe the
nicroarganisms have been released, workers may still be exposed. For
emample, in agriculture, farmers and transparters of treated prodicts
m2y be exposed. The amountt of exposure in this case will depend
primerily an the ability of the microorganisms to survive and multiply
follcw:i.rgm

B~



RESFONSE TO SPECIFIC QUESTIONS IN NOTICE

1. Scope of genetically modified microhial pesticides subject to
motification, and

2. mdmﬂmmwnmﬂm

prrcperlyassessthensksposedtomﬁmbya’mmtalralease
of microorganisms, it is important to address the concept that O
naumuyccan'rmgmcmazgamsmormeirpmmctsaresafeardthat
genetically manipulated crganisme or their products are inheremtly i
hazardous or unsafe. For example, aflatoxin is a product that is %7
mﬂmallypro&mdbymldsarﬂ;smeofthemstpctmtcarcmcger%
known. Just as naturally occurring microorganisms are not all
necessarily safe, genetically modified organisms are not necessarily *~

hazardous. :

hazards of microcrganisms released into the enviroament is that the

deg:eeofdaangemﬂ\egamofthemmgamsndoamt
necessarily correlate with physiological properties that this change’ in
gencme confers [Sharples 1984]. SJ.ightdwqasmthege:mcancause
large differences in the microorganism’s properties. Also, different”
straimofanc:ganimvaryintm;rpaﬂnganicitytomms For- g
example, several strains of Eschrichia coli are known to produce = -
discaces, such as septicemia, while other strains are not known to'" '
produce disease [Selander et al. 1986].

NIOSH dces not differentiate between the risks associated with

differamsinthephsntypeofdifferaltsuainsofamcmazgamsm,-«
each strain should undergo risk evaluation. Therefoare, framan ~ -
occypational health stardpoint, NIOSH recommends that all

microcrganiams g
prior to the potential exposure of workers. Also, additional risk -
analysis should be conducted if there is a change in the campesitién of
thefmalfqulataiprochmoriftrmaisanaltmtimmdemﬂze '

gantypeotthamiczou:ganimtrmﬂnatprevimslyevaluated

In brief, mﬂndelibmtemleaseofeiﬂ\ernaunlct
gmeticallymnipalatadmimanimintotheerwimmis
contemplated, pntmtialriskstomsstmldbebmedmthe
specific crganism, its propexrties, ardﬂnotbaroast:.tnzrtsofthe
final famulated product. Aczse—qr-caseam:mdxisparuaﬂarly
relevant for genetically modified microorganisms because
:elatimshipsbeﬁaemgamst:mm:earﬂfmx:tlmalprcperugsam
unkncwn. ,




3. Establisiment of independent eapert review groups (Enviramental
Biosafety Ommittess) patterned after the Natiomal Institutes of
Bealth’s Institutional Biosafety Comittees.

M@imﬂsminitsattmpttoprwidaplblici:pxtintothe
review process. However, the concept, as presented by EFA in the
December 2, 1988, d:aftprcpcsaltoregulatepromctsofbmtedrnlogy
todevelcpE:wmnaxtalBiosafetyOmﬂtees(E&s)gwsthe
appearance that EPA is delegating its regulatory respansibilities to
the EBCs. Therefare, NIOGSH recamnerds that EPA alter its proposal to
ensure that accountability and oversight are maintained by EPA amd that
institutional, geographic, and public interests are properly addressed.



e

Curtis ME ([1983]. Microblal mining and metal recovery: corporations
take the lang ard cauticus path. Bictechnology 1:229-230.

Dutkiewicz J, Jablonski L, Olenchock SA [1988]. Occupaticnal
bichazards: A review. American Jommal of Industrial Medicine
14:605-623.

Ellictt L, Huemamn M, Sckolow R, Elefant § (1986]. Hazard evaluation
ard technical assistance report: Gypsy moth control project, Eugene
OR. Cincimmati, CGH: U.S. Department of Health and Human Services,
Public Health Service, Cemters for Disease Controul, National Institute
for Cocupaticnal Safety and Health, NIOSH report No. 85-309-1739.

Ghosal D, You IS, Chatterjee DK, Chakrabarty AM [1985]. Microbial
degradation of halocgenated compounds. Science 228:135-142.

Jahnson JB, Robinson SG [1984]. Genetic engineering and the
development of new pollution control technologies. Cincimnati, CH:
U.S. Enviramental Protection Agency, EFA report No. 600/2-84-037.

Lisella FS, Herring IN [1988]. Promising bioctechnology industry raises
unique safety, health issues. Ocoupational Health and Safety 57:62. '

Marufacturing Chemist (1986). Microbial Pesticides - A cammerc
reality. Manufachuring Chemist 57:49-52. v :

Moses V, Springham DG BEd. [1982]}. Bacteria and the enhancement of oil
recovery. New York, NY: Elsevier Science Publishers.

Selander RK, Forhonen TK, Vaisaren-Fhen V, Williams B, Pattisiaon FE,
Caugnat DA [1986]. Genetic Relationships and clanal structure of
strains of Eschrichia ooli causing necratal septicemia amd
memningitis. Infection and Immmity 52:213-221.

Sharples FE [1983]. Spread of arcanisms with novel genctypes: Thoughts
from an ecological perspective. Recambinant DNA Tectnical Bull
6:43-56,



bawvel} boiw’.

st [EEY TSR

s ~o o
o .
[ H
- " -
o 37 e
H
FRYLe]
p .
3o ‘
)
H
‘ RIPN I
h s
IS z2
1y i -
] - '
i Y
.




