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farms and packing sheds in oversea areas furn1sh1ng locally grown fresh fruits and
vegetables to the US Armed Forces.

1.1 Purpose. This handbook establishes guidelines for fresh fruit and vegetable

1.2 Aggl1cat1on This handbook is applicable to all types of fresh fruit and
vegetabie farms and packing sheds in oversea areas that furnish jocaily grown fresh
Frviirde anAd inmatabhlas Aacrsdsmnad fAarn Avumad :A\ﬂnnp nwAriivamand and fav whirh Aa+ailaAd
FHTUILY aiid VCHCLGUIC) UcoOLilicu 1vi ATHNITU 1T VIV Pl VLUl THICIIVLY Qi 1 VT wilivij]l ucvaijicu
quidelines relating to specifir types of farms and packing sheds are not available,
or applicable. Th1s handbook is intended as a guide to medical food inspection

personnel (IAW AR 40-657/NAVSUPINST 4355.4C/AFR 163-2/MCOP 10110.31D) who are responsi-
ble for establishing and maintaining a food inspection program in support of US Armed
Forces procurement of locally grown fresh fruits and vegetables in oversea areas. .=

1.3 Objectives. Thws handbook is intended to insure clean, wholesome food products

fh + avra F roaa fwram mnk1n1nn1n:1 rhgmir:1 and nhvciral ~rantami +e and +n nro-
il v MG . Ly - LI AR 11} "l wi VWIV lvs Ivaiy ASIRAS IR A" iy ) QUire VIUJJUUUI N WIT WAL ) IHeo AT v y' -
vent the tranqmqulnn of foodborne disease fo members of the Armed Forces. This

handbéok provides information concerning the disease-transmission potential of fresh
fruits and vegetables and some of those diseases most commonly transmitted through
soil and water to man.

1.4 Limitations. The most practical surveiilance program Tor the controi of
Nnamacs+i~r Ara An Fwrmach Furiidder and vamabahlae 10 +ha avaminat+dnn Af Furnach ealad_
}JGI Q21 LILC VYA VI 1T CI11 1TUILY Al 'CscbﬂUlCJ o LIIC TAGHIITIA VIV VI 11 SO Sai1au—™
type vegetables as described in Appendix E. However, in those instances where

commanders feel that a more comprehensive program may be justified, due to
increased incidence of disease, a complete 1nspect10n program may be initiated.

2. REFERENCED DOCUMENTS

Trn LaT1Vniilom Adnmiumanda A€ dha daniia Sn ALLand mm Aada Af Smisdbaddam Lam Lida
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LAWS AND REGULATIONS
US Department of Health and Human Services (HHS)
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Promulgated Thereunder

(Application for copies should be addressed to Superintendent of Public Documents,
US Government Printing Office, Washington, DC 20402.)

Governmental
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AR 40-657/NAVSUPINST 4355.4C/AFR 163-2/MCOP 10110.31D, Veterinary Food

Inspection
™ 5-700, Field Water Supply
NAVMED P-5010-1, Food Sanitation, Manual of Naval Preventive Medicine
FM 21-10, Field Hygiene and Sanitation
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Nongovernmenta

American Public Health Association, Control of Communicable Diseases in Man

(Requests for copies should be addressed to American Public Health Association,
1015 Eighteenth Street NW, Washington, DC 20036.)
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3.1 Approved farm. An approved farm is a clearly-defined growing area approved
by the commander ot the major oversea command for the production of fresh fruits

and vegetables for consumption by US Armed Forces personnel.

3.2 Approved packing shed. An approved packing shed and prem1ses is a building
that has been inspected and approved by the commander of the major oversea command
for the washing, culling, trimming, and packing of fresh fruits and vegetables be-
fore delivery to the US Armed Forces.

3.3 Chlorine-contact time. The chlorine-contact time is the period of time
Tapsing between the t1me the chiorine is added to the water and the time when
hat particular water is used.

3.4 Chlorine demand. The amount of the chlorine dosage which reacts with and is

2Q84c L =te

consumed by organic material, bacteria, and other materials in the water.

3.5 Chlorine dosage. The chlorine dosage is the amount of chlorine added to
water to satisfy the chlorine demand as well as to provide a residuai after a
specified time.

3.6 Chlorine residual. The amount of the chlorine dosage remaining after the
demand has been satisfied. Dosage minus demand equals residual.

3.8 Fresh salad-type fruits and vegetables. Fresh salad-type fruits and vegetable

those fresh fruits and vegetables that norma]]y are not pee]ed pared, or cooked
prior to eating.

3.9 Initial inspection. An initial inspection is a sanitary inspection of a
Foawvm A nanbtnma ocbad $dhad da0 AnmAdiiatad +A Aatavmina s +ha Farvm Av naabina chad
tari ur paCkKIrny 5Sgu Lrnat 15 Luiuut iy LU dcuernmne i Ui jarnm v pacRkifily Siicu
neets the minimum sanitary requirements of this handbook.

3.10 Plot. A plot or farm plot is an identifiable subdivision of a farm.

3.11 Routine inspection. A routine in spectlon is a sanitary 1nspect1on performed
it regular intervals following an initial inspection in which the farm or packing
shed has met the sanitation requirements

3.12 Special inspection. A special inspection (followup inspection) is an inspec-
tion conducted to determine if deficiencies noted on an earlier inspection have been
corrected.
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4, THE INSPECTION PROGRAM
4.1 Responsibilities.
A 1 1 P S PN Tlha ~nanmmamAdnin 136 warnAancihla fAav nwAaviAdinn nvadart+tinn FAar a1l
G.1.1 Luonitiariuer . 1NE Cutmiander 1> 1T TOPUNDIVICT 11Ul PIuyiuiny piruvLcLLiIivil 1vr arni
personnel under his jurisdiction from communicable disease and environmental
conditions which may become deleterious to health.

4.1.2 Surgeon or medical officer. The surgeon or medical officer is responsible
for recommending the initiation of the comprehensive command program of preventive
medicine to safeguard health.

3 AtAninandan Tha uatarinamian ae a nrnfaceinnal adudienr +n +ha curnann
. . VCLTI 1fial 1Qille. 1IIE VTCLTH 111Aal i1Qlly Uo Q PIVICIIIVIIRT QT jove VWL Jur Yowviiy
is responsible for identifying insanitary conditions associated with subsistence
and for making proper recommendations for their correction. One of his duties

is to advise the surgeon on the inspection and approval of indigenous foods and
their sources.

4.2 Preparing the directive. Normaiiy, a command directive, such as a circular,
..... 1-L-A_ mrr ArmAaadbtacs mamaraamAdsim “:11 nmnl:AA &kn anthAanits FAar Tnedsdatinn a
reyuiacvivi, ur uvpc dLlly BEHUN anuuin wili pPruviuc uic auliive i, UL i viILtuLiny a
prevent1ve med1c1ne program. The contents of the d1rect ive establishing and govern-

ing the conduct and procedures of the program will depend upon the desires of the
surgeon and the commander. It may contain procedures for all aspects of the program
or separate directives may be issued for each facet of the program; for example, the
inspection and approval of indigenous foods and beverages and their sources may be
covered by one directive; procedures for so1l samp11ng may be covered by a second

mrecmve, and sanitary requn‘r‘emel‘lts T
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______ ) p; ;iy A. This apnendiy ma wuld
supp]ements to AR 40-657 Local cond1t1ons and aspects wh1ch must
before an effective control program can be established are:

a. The status of the US Armed Forces in the country.
b. Whether the US Armed Forces is in control or a guest in a sovereign country.

c. The 1

o]

cal farm customs and practices.

d. Whether the farms are individually owned, operated by a cooperative, or con-
trolled by the government.

"V a mmmamamame Am cirhAdd
1e mafndgers Or Suoai

f. The marketing policy of the country (i.e., can the US Armed Forces deal
directly with the farmers).

g. The control measures that wili be necessary to provide good assurance that
proved farms do not become outlets for fresh fruits and vegetables from nonapproved



5. FRESH FRUITS AND VEGETABLES

5.1 Fresh fruits. Fresh fruits can be an important vehicle in the transmission of
disease to man. Therefore, increased emphasis must be placed upon proper surveillance
of the areas of procurement of fresh fruits which can be easily contaminated and
difficult to clean (e.g., strawberries by parasitic ova). Fresh fruits, such as
apples, peaches, and pears, normally eaten with the skin on, should Le thoro.ghly

vvvvvvv e LTy iy Siivw s U U dygiia gy

washed and scrubbed with a brush before they are eaten. This procedure will remove
pesticides that may be on the fruit. Fresh fruit, in which skin has been broken

or the stem pulled, should be washed thoroughly and the defective area cut out wiun
a knife prior to consumption.

E 11 Marmrmnhinlany AF Fuach Furisde Thwvwan mArnatime Af marmrmrmanmasnts eme 1thts Al ava
Je b ol FIILT UUIv 1V Ul TTCOIE TTUlILD>. Hirece SIUU}J) Ui IIILIUUIBG 11 SIH> WINICT arce
commonly found on fresh fruits are spoilage organisms, fermentation organisms, and

pathogen1c organisms. Since many organisms which cause intestinal diseases are

found in soil and water, they have an excellent opportunity to contaminate fresh
fruits. The disease-causing organisms most likely to be found on fresh fruits are
those that cause cholera, dysentery, and typhoid fever.  Since the meat of fresh fruits
is normaily steriie, the disease-transmission potential is derived primariiy from
external contamination. This contamination will usually result from contact with the

soi]l and water on the farm or from handling at the packing shed, including the use
of polluted water to "freshen" the product.

5.2 Fresh vegetables. Fresh vegetables are often implicated in the transmission
of disease to man. Since the edible portions are grown in or near the ground, they
have greater opportunity to become contaminated by soil and water m1croorgan1sms.

It is recommended that water chestnuts, watercress, iotus, water bamboo, and

n{-l\n\\n anmiat+s~r nTan +¢~ nat ha nraciimad Fuuam TAaral cnniveans wihama Tntacttsmnal and hanasd
v LHci ayuativiso )JIG Lo TIVUL VT pl vLurcu 1rum juLail DQUUTN LETDYD WHICTI T jlices Linatds ariu llcpdblb
flukes are prevalent.

5.2.1 Fresh salad-type vegetables. Fresh salad-type vegetables include: cabbage,
carrots, celery, chives, cucumbers, endive, green garlic, leeks, lettuce, green
onions, parsely, scallions, Swiss chard, peppers, radishes, and watercress. Any
other fresh vegetables that are eaten raw with the skin on or the rind intact may

P PN ATacarsFInd ae calad i rama

aids>v U!'_' Crassilieu dad> >aiau- Lypl'_' VCUBLGU!CD.

5.2.2 Fresh nonsalad-type vegetables. Fresh nonsalad-type vegetables include:

..... : _.... U0 A = =4

potatoes, sweet potatoes, string beans, okra, eggplant, and sp1nach reens. These
fresh vegetables include those that are usually consumed after they have been cooked.

Therefore, the disease-transmission potential of this type of fresh vegetable is not
as great as tnat of the rresn salad type. However, care_ must be taken to assure that

k1tchen, prepared foods, fresh salad-type vegetables, and/or utensils. Sp1nach greens,
if consumed as a fresh salad-type vegetable, should be disinfected prior to consump-

MVaiswieo= Q2 QG fol i3 e 8 V) AT VR Ve V) [ O AR AL

5.2.3 Microbiology of fresh vegetables. Two groups of microorganisms which are

commonly found on fresh vegetab]es are spo11age organ1sms and pathogen1c organisms.

As with fresh fruits, the tissues of fresh vegetables are normally sterile. Surface
rAantaminatinan 1ietitallug vmaciil re Fuvam ~nmdban~d wwrth FhAa cnsl Srrinaat s An wadanv AV T
LuhLailiita Livun usual |y resuiis i H o oLulltact L wiLll LIl SUG 1 Irriyacivri waliLer 5 UrT V=
sanitary handling and packing practices. The washing of fresh vegetables removes soil
contamination but does 1ittle to remove bacterial contamination. Fresh salad-type
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vegetables are most Tikely to be involved in disease transmission since they are
eaten raw The intestinal d1seases and hepat1t1s A may be transm1tted by fresh
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5.3 Pesticides. In many areas pesticides are used routinely on plants and crops.
Pesticides used on crops include insecticides, fungicides, and herbicides. If
pesticides are used on farms which supply fresh fruits and vegetables to the US Armed
Forces, the inspector should determine that they are used onTy as instructed by the

pesticide manufacturer. The use of indigenous pESlelueb on plants and Cirops should

be permitted only when the manufacturer can provide authoritative evidence that the
product and its instructions for use comply with the provisions of the US Food,

Fremae 1o Wi W viws wew v

Drug, and Cosmetic Act. When entomo]og1ca1 advice or clarification is requirad a
request will be initiated to the supporting command/staff entomologist.:--The ‘inspec-
tor will inspect the Tabel on the container of any pesticide to be used to insure

that the label states (1) that the pesticide is authorized for use on the plant or

1N

crop to be purchased for consumpt1on by US Armed Forces; (Z2) provides information on
timing of last appiication prior to harvest; and (3) whether or not any restriction on
thaniimhar nf annlircatinne arv vunlima Af F1n1ehnrl nact+irida nranarat+inn which ~an ha
l-llcllulllvcl v up ]JI IwUALIVIIO VI YU iIJIiHGC Vi PlnIonicu y\.ablbluw— M PRI R LIV TRV WM VG
applied is stated. Action will be initiated to insure that such use restriction as

stated on the label or as provided by a consu]ting entomologist are followed. The
cleaning and disinfecting of fresh fruits and vegetables required in AR 40-5 is
primarily concerned with the destruction of disease-producing organisms. However,
it is also a definite aid in removing pesticide residues that may be present.

~ YR ol
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6.1 General. For centuries, night soil has been used in many countries as a
fertilizer and compost for crops grown for human consumption. Rap1d advances in
agricultural technology in recent years have demonstrated that the maintenance of
soil involves the use of plant nutrients, or fertilizers, and the addition of
organic vegetabie matter or compost. Fertiiizers furnish the chemical elements
required for plant growth and must be added to the soil to replenish those elements
used by growing plants. Compost is organic vegetable matter, with or without the
addition of animal waste, that is added to the soil to increase the humus content--

S Vo QLSS LR L VR S ode s § o (VAL S ey

thus increasing the soil's aeration and water absorption capabilities. The bacterial
action in compost assists in the breakdown of fertilizers so that they may be better
used by the plants.

6.2 Jransmission of disease. An infectious disease is one caused by a 1iving
anant__uiwvriienc hRart+aria nrAatnrna fiinns and navacitac Nicaacae ~an ha +vrancmittad
uycnb YIi Uo9CTO VAL LT 11Uy PIULULUUQ lullsl’ Ul Pul U 1 LTI viocuoTo wvulnl ve LI RIS VLT
by one or more direct or indirect methods such as: airborne (nxpnginrafinu sneezing)=
vehicle (feces, unwashed hands), vector (mosqu1to, bird), etc. Numerous infectious

diseases are capable of being transmitted in feces, and thus, indirectly by fresh
fruits and vegetables which have become contaminated by soil on which feces has been
used as a fertilizer. Some of the most infectious diseases which may be transm1tted
{0 man o_y TY‘eSh fruits ano vegetanles contammateo Dy n1gnr, 5011 \TECdI-pOIIUIEG) are:

Bacterial infections
Bacterm

e v \,vv-v-

Shigellosis (Bacillary dysentery)
Typhoid fever
Cholera

(84 ]



MIL-HDBK-1548
9 July 1982

Helminthic infections
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Ascariasis (roun
Trichuriasis (wh1pworm)

Platyhelminthic or Flatworm infections
Fasciolopsiasis (intestinal flukes)
Fascioiiasis (Tiver fiukes)

Amebiasis (Amebic dysentery)

Virus infections

Infections hepatitis

6.3 Diseases. Descriptions of these diseases, together with such other infor-
mation as their occurrence, source of infection, and mode of transmission, are
included in Appendix B. The use of human waste as fertilizer provides an impor-

tant link in the transmission of these diseases from person to person. In some
areas, more than S0 percent of the popuilation is affected with intestinal para-
ci¥+ir Infart+inne Tha ratntcat+iva anante nf +ha inteac+inal Aicnacace ava AdAicrharnad
I 3 B " B Y 111 CTL LIV e e A S2ULiIvVe uyseii vo v wvite llll—\-Jbllul MioCUuoaea Ul o UIJ\:!IUIE’ A
in the feces. The pathogenic bacter1a1 organisms can be destroved by treating

.contaminated fresh fruits and vegetables in an effective concentration of chlorine

solution (or other approved disinfectants), provided an adequate contact-time period

is afforded. However, the ova of intestinal parasites and hepat1t1s virus are h1gh1y
i o atment e controi of infection by intestinal parasites de-
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6.4 Use of fertilizers. Farms producing fresh salad-type fruits and vegetables
must have strict control over fertilization and composting practices in order to
prevent contamination of the growing areas with pathogenic agents. Disposal of
human waste must be regulated so it is not used as a fertiiizer. Since eggs of para-
sites from humans may pass through swine and poultry and remain viable, manure from

thaco cnariac ale not be ncor‘l racradiivac chonld include the fol 'lr\\
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a. Human, swine, and poultry manure shall not be used.

b. Horse and cattie manure may be used provided it is composted properiy, and
reamnact camnlae +hadt haua hannm cithmiddad +a +ha AAdAIA~AAT TakhAamadnariz mumaura
LUINPUVO L 2Alip It Liid L J1ayvyT VLol Suuiiiiticu w LHC )UPPUILIHS Htulbul IGUU’OLUI] pruve
negative for parasitic ova. Composting is the process of aerobic decomposition of

organic mater1a]s. Dur1ng the process, organic materials are partially decomposed

by the activity of microorganisms. A considerable heating of the mass occurs which
hastens the decomposition and killing of the eggs of helminths. The time required
for proper compostlng depends on several Tactors 1nclud1ng proper aerat1on, mo1sture,
nutrients, temperature, and the frequency of turning the compost plle. Composted

material which proves negative for parasitic ova,upon laboratory examination,may be used
on the growing area provided that only horse and cattle manure has been qud

6
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c. Chemical fertilizers may be used.
d. Vegetable matter may be used.

e. The farm should be located in such a manner that it is not contaminated by
drainage from other farms that are using improper fertilization methods.

<
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6.5 Soil samples. Soil samples should be collected and submitted to the supporting
medical laboratory for examination for parasitic ova. During the initial farm in-

spect1on, samples should be collected from the growing area, compost piles, trenches,
and any other areas that may cause contamination on or near the farm.

6.5.17 Selection and collection of so1l samples. The number of sampies collected
from each farm will vary according to the size and topography of the farm. In
countries where farms are subdivided into plots, at least one sample should be col-
lected from each plot. Samples should also be collected from hothouses. Farms which

are not subd1v1ded should have samples collected from as many locations as necessary
to assure that a representative sampling of the farm has resulted. In either event,
accurate records should be maintained which identify each sample with its sample

area. Each samp]e shou]d be taken from the top 6 (15 cm) inches of soil, with a
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s0il shou]d be Dlaced 1n a moisture-proof, Dolyethylene bag for submission
to the 1aboratory Each bag must be marked with the farm name, sample number, and the
type of examination required. The sample bags should be packed in a shipping container
to prevent the bags from rupturing while in transit.

£ E 2 F L3 .
6.5.2 Frequency of sampling. After sampling in con
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inspection of the farm, samp]1ng should be conducted unned ate

at least once during the growing season for each crop supplied.
conducted more often, if the inspector deems it necessary.
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+
rior to planting and
ampling should be
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6.6 Laboratory findings and evaluation of soil samples. The supporting medical
laboratory has the responsibility for examining soil samples for parasitic ova. No
viable ova of Ascaris {roundworm) or Trichuris (whipworm) should be present. Rou-
tinely, the laboratory does not distinguish between human and animal parasitic ova
In some areas examination of soil samples for coliform organisms has been routinely
conducted in an effort t determine whether or not animal wastes have been used as
fertilizers. The examination of soil samp1es for coliform organisms is not recommended
since their presence does not differentiate if animal or human excreta has been used
as a fertilizer. It has been shown, however, that insanitary practices and condi-
tions in the harvesting and marketing of fresh produce consistently resulted in high

coliform counts, including Escherichia coli. In overseas areas where supporting
medical laboratories are not readily accessible or where submission of soil samples
is impractica1 the inspector may perform the examination as described in Appendix C.
Schematic drawings of parasitic ova, enlarged several hundred times, are also in-

cluded in Appendix C. These may assist the technician in identifying ova which may
be found during the examination of soils or produce.
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7.1 Water sources. In many areas the natural rainfall is insufficient for
growing crops and it must be supplemented by irrigation. A suitable water supply
must be available in sufficient quantity to meet all needs and this water supply
is usually availabie from ground water and/or surface water.

7 1 1 Rwvniind uat+an NRuwvntind watar 3¢ Aavivad Fram winlle anAd cnwvinne T+ 3~

VAN I Q5 vuliu_ wauver . a1 vunu waduocit 12 UuUgiiveou vl Wity alw D}J( Ill\dbo 1L IS
a more acceptable supply than surface water since it contains less suspended
matter and bacteria. Much of the objectionable material and bacteria has been
filtered out as it seeps through the ground. Ground water may become contaminated
during seasons of heavy rainfall.

7.1.2 Surface water. Surface water is obtained from rivers, streams, lakes,
ponds, and poois. It is not subjected to the natural fiitering process of
ground water and is therefore, readily exposed to gross contamination, especially
in nanulniie arsaac Ct+roame and rivere mav hoarnme +iirhid and nolluted with material
" HV’JU LA A R M WJ e ~ Ll LAl KUriva IVl 2 HIUJ M\ wiine. LUK VT CAIINa VVI uLcwu we it nmux Lol saa
washed from the ground surface during periods of heavy rainfall. Because of the rapid
movement of the water, the natura 1 purification processes are disrupted and sewage

7.2 Evaluation of the water source. The 1nspector must determine the accept-
ability of the water supply for use in irrigation of the growing area and in the
nunanacostsnm A€ hawmiiandad mumadii~aa Tha catitnmna ~nf wiandam dhad I8 +a Lo oomd Lavn mraa
pProLtessiny vi lldl vES LCU pruluLce. ine sgurce o1 Wdu:l tndt 1S ¢O oe usSeda Tor pro-=
rocceing ic nf arvoatar cianificanca than caurecae that will ha 11cad far iwvrinat+inn
LV SR B ) lllv L~ Vi SI w“u v Jlsllll IvurIiIve LIt ESAVAY | BR Y PN willa wira [ 4 -4 o wu LAV A ) LI I luublull.
However, every effort should be made to prevent the contamination of growing areas
with polluted water. The following determinations should be made:

[ Thew disrmnan amacmd dadammae AL mmrnashTa crncivvmamen AL mAaATVN..32 ain annAd dla sndliada

D. e Lype anu adistaliCe Ul podSIivie >ouiteds Ul puoriucion aru Lre meLnous
necad +n nratacrt +ha watar cimnlv anaincect nnllutinn
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c. Effect of seasonal changes on the source.

d. Whether the quantity of water is sufficient for needs.

e. Proximity of an unsafe supply that could possibly be substituted for a
safe supply.

f. Construction material, diameter, and protection of the top and sides of
the well.

g. Pump house construction.

h. Disinfection method, equipment, testing, and supervision.

4 Cffartivonace n
Lo YTIICOS UV

ct

J. Amount of supervision that will be required by the military inspection
activity.

~1 ] ~l



~~—”

N

N—

9 July 198

7.3 Disinfection of water supply. Water that is to be used for processing must be
safe to assure that contamination is not introduced nor dispersed throughout the

produce. In many areas filtration of the water supply will be necessary, as in areas

where amebiasis is prevalent. The water supply used for process1ng operat1ons shall
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be disinfected. The efficiency of the disinfection process is dependent upon numerous
Eamdnrne dhirh SmAliiAdAs $ha ~Abhamit~al aaand nicead Arnntard +9m +urma amd AAanmAAandtiand T An
rac Lur s> WHILH e iuueg L viiciiitatl aycirt uscu, Lvulitac o Lll s LYpE anu cunicgiicracion
of microorganisms, pH and temperature of the water, presence of interfering substances
and degree of protection afforded organisms from the disinfecting solution by mate-

e
rials in which they are embedded. Disinfection of the water supply that will be
used exclusively for irrigation is neither feasible nor economical in most instances.

7.3.1 Chlorine. Chemical disinfection using compounds of chlorine is a commen
and satisfactory means of d151nfect1ng water supp|1es. Chiorine can be used in a
soiid, 1iquid, or gaseous form and is an oxidizing agent which has high germicidal
NnALIAW T+ se wmalatsuanaly aacy +n ien nranAamiral whan nranarlu 1iead and vaadsily
PU"CI - 440 1D riavivet CG)] LU UOST s TLUIIVIIIILAQ WwWlITil Pl UPC! I_’ UJOT Uy Qi ICGUIIJ
available. The most common type of chlorine compound is household chlorine bleach
which has a strength of approximately 5 percent available chlorine by weight. Calcium

hypochlorite, available commercially as soluble powder or tablet, contains 65 to 75
percent available chlorine by weight. The available chlorine rapidly oxidizes the
organic and inorganic matter and kills the microorganisms 1n the water. In this

reaction the cnlorlne is couverted to chlor1de and is _no ger ava1lable as a d1s-
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7.3.2 Chlorine-contact time required. To properly disinfect water, sufficient
chlorine compound must be added to satisfy the chlorine demand of the water with an
adequate contact t1me The amount of a spec‘f1ed chlorine compound to be added depends
amour hiorir e chiorine aemana of the water
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the first 10 minutes of chlorinati on, d1s1nfection cont1nues, “but at a diminishing
rate. A standard period of 30 minutes contact time is used to assure that highly
resistant pathogenic organisms have been destroyed, provided a high enough dosage
has been applied. The minimum time required depends upon the following:
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;
a. The type o Free chlorin

b. The strength .of residual present at the end of contact time. A higher
residual indicates fast action.

c. The pH of the water. The higher the pH the longer the time required for
nfectant action.
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7.3. 3 M1n1mum chlorine residual. A minimum free available chlorine residual of
of 5 ppm shall be maintained in filtered water supplies used for processing fresh
fruits and vegetables in packing sheds. In unfiltered water a free available chlorine
residual of 10 ppm shall be maintained.

7.3.4 Water storage tank. Since a minimum chlorine contact time is essential
for effective disinfection, a storage tank should be used. Water car then be chlor-
inated as it enters the tank, or it can be chlorinated in the tank In either case
a contact time of 30 minutes must elapse between the time the storage tank is com-

pletely filled, or the chlorine is added to the water, and the time the water is Gsco
Suitable storage facilities for relatively small systems may be constructed of con-
crete, steel, brick, and sometimes of wood if above the land surface, or of con-

crete or brick if partiaily or wholly below the ground surface. Such storage inst.i-
T almn Ablk_11 L. L PO ST Sl i T SO 1Y PRI SR PR S R i K U RV [ S [V oy T, R
IAdTIONS Sitdili be Ul WdL(—.‘Y‘ngHL CONSTruction witn SmMOOtTn 1nterior surtvaces. mannoiIe
or other covers shall be present and tight-fitting to prevent the entrance of light,
dust, surface water, insects, and animals. Asphalt or tar for waterproofing the
interior of storage units is not recommended because of the objectionable taste

imparted to the water and the possibility of undesirable chemical reaction with the
materials used to treat the water.

7.3.5 Chlorination control. Since several factors in the water supply system
have a direct bearing on the effectiveness of chiorine as a water disinfectant,
it is impossible to set definite standards of chlorine disinfection applicable to
all water supply systems. As stated previously, a minimum free available chlorine
residual of 5 ppm (10 ppm in unfiltered water) shall be maintained in water supplies

used for proceSSIng fresh fruits and vegetab]es. TM 5-700, states that under certain
conditions, such as the presence of highly-resistant disease-producing microorganisms
or adverse environmental conditions, the surgeon of a major command (field army or

higher) will designate such higher residuals as may be necessary. To determine the
chlorine residual of the water supply, the inspector should be supplied with a color
AAmMmramadan ectienh ae o Camnawadan Calawv Uudvranan Tan and Dacidnal Chlavinae - ac
LUIIIPQIGLUI > QUL as bUIII}JGIObUI s LU IUI » H]Ul Uscu AVIl Qliu N\NTo juuail CIHIUl 11H1cC ad>
listed in the Federal Stock Catalog. With such an instrument the chlorine residual
can be readily determined. Directions for its use are included with the kit.

7.3.6 Public health controls. Examinations and/or tests necessary to establish
that the water has not been adulterated or contaminated shall be performed. Evidence
that all necessary examinations and/or tests have been perrormed and records of such

- a2 J__-J- av ﬁ... T 4+~ 2L 2TV 23ciany fnmrmmmdnra

examinations and/or tests shall be on fi ilable to the mlllLdry IHbPBLLUI.
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ESH FRUIT AND VEGETABLE FARMS

1394 Iath) 4 -

8.1 Fresh fruits and vegetables for military consumption. Where appropriate,
fresh salad-type fruits and vegetables for consumption by US Armed Forces personne1
shall be procured ly from farms or grow1ng areas that have been inspected by
qualified inspectors and approved by the commander of the major oversea command.

andards. The following standards of sanitation are suggested as minimum
ia to be met by a farm for approval as a growing area for fresh salad-type
es. A farm shall not be approved unless all areas of the farm
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meet the minimum requirements. A checklist such as the one in Appendix D is beneficial
to the inspector. It provides added assurance that vital points of sanitation are

not overlooked.

efore the actual inspection of the farm is conducted, the farm

.1 Map. B

1 be requir ed to furnish the 1nspector w1tn a map snow1nq the
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8.2.2 Estimate of crop production. The farm management shall be required . pro-
vide the inspector with an estimate of crop production for one growing season. If
properly used, this information _may be an aid in preventing an approved farm from

becoming an outlet for produce from nonapproved farms.

8.2.3 Fertilizer. Only approved fertilization methods (see paragraph 6.4) and
composting procedures shall be permitted. The use of human excreta is prohibited,
as is the storage of human excreta on the cultivated area. Animal feces must be
properly composted before being used. Compost must consist of vegetable matter and

animal excreta. Swine and poultry manure shall not be used.

8.2.4 Drainage. The farm must be situated so that drainage, runoff, or human
winedn Funm mamanldduundad A mAamARn A AAd AamvAacas Aannmadt mmamdamItaada Shha £avam

as> i 1Tuln nuficuitivaieu our HUHGPIJI oveu arcads Lannuu corritamirnialre Lie irarit.

8.2.5 latrine facilities. lafr1np facilities may or may not be located on the

farm. If a latrine is situated on the farm, it must be constructed so that it
does not contaminate the growing area or ground water. It shall be kept clean,
in good repair, and a supply of toilet paper shall be available at all times.

The presence of latrine facilities may aid in discouraging indiscriminate defeca-
tion on the growing area.

Q 2 A/ ITrvrigation ditrhaec and flimac Trviaatinn Aitrhaec and Flimae mict nnt ha
O.L.0 iwragactiOn GiwCnes anG v iumes. irrigacvion Giwlnes anG 7TiumesS Musit Ny o
connected to compost storage pit

8.2.7 Tools and equipment. Tools and equipment used in nonapproved areas and on

nonapproved farms shall not be used on approved farms.
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1 be collected and examined for paras

B8.2.9 MWashing. Washing of fresh fruits and v with the
exception of root and tuberous plants, i.e., turnlps carrots, Dotafoe etc., which
shall be washed only to remove excess dirt. Washing shall be perm1tfed on]y in
approved packing sheds.

8.2.10 Containers. Products shall be placed only in clean containers. Reusable
AAantadmane ehall ba amn;medtinindnad AF ciiabh madamasal qamwd Aactmem an 2o marvimesd ~Aacir AT Aaem
LUNTLa tncrs Silail i DE LounstructiLed Or sucn bnialer 1ail and ues i1yt ad L0 pPeriitt cddy cigall—
ing The rontainare chall ha flean. in annd vrenair. and ucad anly far trancnortinag
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of food items
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from contamination and damage. They shall have covered tops and shall be main-
tained in a clean condition.

8.2.12 Chemical contamination. In areas where heavy metals, pesticides, "nsecti-
cides, or the 1ike might be absorbed during the growing season, fresh fruits and

vegetable products shall be initially and periodically tested for chemical contamina-
45 A

L1uir.

9. INSPECT

l-—-‘

ON OF PACKING SHEDS

9.1 Standards. Where washing, culling, trimming, and packing of fresh fruits
and vegetables is to be done by the vendor before delivery to the US Armed Forces,
it is essential that the pack1ng shed where the process1ng operat1ons are per-

formed meets minimum sanitation standards. The folilowing standards of sanitation
atvAa Mamaimiim Awmidamsa +aA ha mat hiy narcrbima chade +#had 1311 woach ~n11 +wvam and
are lllllllllull criueria Lu e IIICL U PALRINY OSHicUus> Luilat Wil waosiiy Luti sy LI HIIy 4aliu
pack fresh fruits and vegetables for US Armed Forces procurement. In some areas
it may be advisable to periodically submit samples of fresh fruit and vegetables
to the medical laboratory for examination for the presence of parasitic ova. This

sampling shall be done at the packing shed or upon delivery of products at desti-
nation. A satisfactory laboratory method is described in Appendix E. A checklist
such as the one in Appendix F is beneficial to the inspector. It provides added
assurance that vital points of sanitation are not overlooked.

9.1.1 Building. The building shall be constructed to prevent the entrance of
insects, birds, and animals. The exterior openings, including doors, windows,
conveyor openings, pipe openings, and vents, shall be clean and in good repair.
Where practicable, exterior openings shall be equipped with screens or other
effective means to prevent the entrance of insects, birds, and animals.

9.1.2 Walls, fioors, and cejlings. Walls, floors, and ceilings shaii be con-
structed to facilitate easy cleaning.

9.1.3 Lighting. Sufficient 1ight (NLT 50 footcandles) shall be provided to

permit sanitary processing and stor1ng operation, and to provide adequate visi-
bility for the inspector to determine that sanitary conditions are being maintained.
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9.1.6 Washing. The wash water shall be directed onto the product by a spray
or multiple spray system. Clean brushes with medium bristles shall be used for
scrubbing. As far as practicable, culling of undesirable produce shall be performed
before washing.

9.1.7 Packaging and packing. The product shall be well drained directly after
being washed and then immediately packed.

9.1.8 Cleanliness and health of personnel. All personnel shall wash their hands
before beginning work and upon returning to work after using toilet facilities, eating,
smoking, or otherwise soiling their hands. They shall keep their hands clean and
follow acceptable hygienic practices while on duty. Eating, expectorating, o rse of
tobacco in any form shall be prohibited in each room and compartment where any fuod
products or supplies are prepared, stored, or otherwise handled. A1l persons en-
gaged in receiving, testing, processing, manufacturing, packaging, or handling food
products shall wear clean, white, or light-colored washable or disposable outer gar-
ments. Hair nets, caps, beard nets, or other effective hair restraints to effectively
cover hair shall be worn so as to prevent contamination of food and food contact
surfaces. Employee's personal effects shall not be stored in production areas. No
person afflicted with, or a carrier of, a communicable disease shall be permitted in
any room or compartment where products are prepared, manufactured, or otherwise
handled. No person who has a discharging or infected wound, sore, or lesion on hands,
arms, or other exposed portion of the body shall work in any processing rooms or in
any capacity resulting in contact with the processing or handling of products, con-
tainers, or equipment. Where health authorities require health certificates, they
shall be kept on file at the plant office. Plant personnel shall receive appropriate
training in proper food handling techniques, disease control, and food protection
principles and will be cognizant of the danger of poor personal hygiene and insanitary
practices.

9.1.9 Latrine facilities. Latrine and handwashing facilities shall be provided
on the premises for the employees. Toilet facilities required are as follows:

Persons of same sex Toilet bowls required
1-15 inclusive 1

16-35 inclusive 2

36-55 inclusive 3*

56-80 inclusive 4*

For each additional 30

persons in excess of 80 1*

*Urinals may be substituted for toilet bowls but only to the extent of one-third
of the total number of bowls stated.

Toilet rooms shall be conveniently located, constructed of materials which can

be easily and satisfactorily cleaned, adequately lighted, and separately vented

to the outside. They shall be constructed so that they do not open directly into
rooms or areas where components or products are processed or stored. The doors
shall be tight-fitting and self-closing. A sign directing employees to wash their
hands before returning to work shall be conspicuously posted in all toilet rooms.

13
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Ha ndwash1ng signs shall be muitiiingual, as appropriate. Handwashing faciiities,

= _;-q ad A e dabT A tamrnarmatiinian FAvr hanmdivachina cmnarm Y2 .23
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located in the toilet rooms and throughout the processing areas. Toilets, drrssing

rooms, and handwashing facilities will be maintained in a clean, orderly manner.
There shall be a sanitary waste receptacle in each toilet room. Restvooms st .11
not be used for storage of cleaning equipment. Privies shall be separate from the
processing building, and of a sanitary type, location, and construction.
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and/or other animals shall be maintained at all times. Operations or procedures v'iich

produce rodent harborages or insect breeding areas are prohibited.

9.1.11 Storing and storage facilities. Storage facilities shall be provided for
storing raw mater1a]s, pack1ng and packag1ng mater1als, and f1n1shed products. They

:’
Y

9.1.12 Wastes. Liquid waste shall be disposed of through an approved sewage
system. Drains must be trapped and floor drains shall be provided with covers. Dry
and product waste shail be placed in suitable coverea receptacies conven1ent|y Tocated

Al o iimblad tlha M Tad amd mnAamel aa- A1 sm mdemn aliaT o mm TV b d mndd B 4 £ _a
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Franiiant intarvale 9n a canitarvy mannar +n nravant incact and radant a+d+wvarcrtinn and
ITcyucui v 111LC1 va 1 O i a sarnrvar y mannci LU prT VUL HIIOTLL GV T UUTIHIL avuviravuvivili anwu
development of objectionable odors.

10.1 Cleaning and d1s1nfect1ng. The surgeon or medical officer will assure that
procurement officers and, when appiicabie, patrons of comm1ssary stores are informed
whenever germicidal treatment of fresh fruits and vegetables is necessary. NAVMED
D=cn1n=1 Farnd Canitatinn M:n||:1 nf Naval Dwauvantiun Mﬂllﬂ.l";nﬂ rantaine +ha nvaradiva
3 OV RV} i1y T UUU Qi Lta viviiy manuQa i A\ 3} vavai TICVTIILIVT VITUuILIiIC Y LUIsLa tiio uiic VIUbCUUIC
recommended for the disinfection of fresh fruits and vegetables for use by the Navy
and Marine Corps. The procedure as specified in AR 40-5 and FM 21-10 for cleaning
and disinfecting fresh hard-skinned fruits and vegetables with intact surfaces is as
follows:
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(1) Immerse in water at 160°F (71°

C) for.1 minute.
(2) Chemical disinfection: Wash thoroughly with potable water and soap

or detergent, and then disinfect by soaking for 30 minutes in a 250 ppm chlorine
soiution.
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10.2 Fresh peeled or cooked fruits and vegatables. Fresh fruits and vegetables
that are either peeled or cooked do not require chlorination; however, they shall
be thoroughly washed with potable water. Such items would include: bananas, beans,
beets, corn, eggplant, mangoes, cantaloupes, oranges, papayas, pineapples, potatoes,
spinach, turnips, and watermelons. ;

Custodians: Preparing activity:
ﬁrmy - gk Army - GL
avy - 4 )
Air Force - 50 Project No. 8915-0669

Review activities:

Army - MD, Ts
Navy - MS, MC

Copies of this handbook for military use may be requisitioned on DD Form 1425
(Specification and Standard Requisition) and submitted to Commanding Officer,
Naval Publications and Form Center, 5801 Tabor Avenue, Philadelphia, Pennsylvania
19120. The title and identifying symbol should be stipulated when requesting
copies of military handbook.
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APPENDIX A
EXAMPLE OF DIRECTIVE INSTITUTING AN INSPECTION PROGRAM

20. General. Following is an example of a directive presenting one methud of
instituting a command program for the inspection and procurement of locall
grown fresh fruits and vegetables.

HEADQUARTERS
UNITED STATES ARMY
MILITARY ASSISTANCE ADVISORY GROUP
APO 00000

AMAGG 2 January 1982
DIRECTIVE 40-0

MEDICAL SERVICE

Inspection and Procurement of Local
Food Products

20.1 Purpose. This directive prescribes procedures and outlines responsibilities
relative to the sanitary inspection of locally procured food products and their
sources.

20.2 Scope. This directive is applicable to the inspection of fresh fruit and
vegetable farms and packing sheds, commercial food and beverage establishments,
and commercial storage facilities which are current or potential suppliers of
local food products to the US Armed Forces.

20.3 Responsibilities.

a. The surgeon is responsible for:

(1) The inspection of locally procured foods and beverages and their
sources.

(2) Maintaining the Directory of Sanitarily Approved Food Establishments
for Armed Forces Procurement published by each major oversea command.

b. Organizational commanders and supervisors of civilian personnel engaged
in procurement of indigenous foods and beverages for appropriated and
nonappropriated fund activities shall take appropriate action to insure
that such procurement is confined to approved items from approved sources.

16
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20.4 Definitions. For the purpose of this directive the definitions in MIL-HDBK-154B
Inspection of Fresh Fruit and Vegetable Farms and Packing Sheds in Oversea Areas,
paragraph 3, will apply. In addition, the following definitions shall apply:

a.

Directory of Sanitarily Approved Food Establishments for Armed Forces
Procurement. This directory is a listing of local sources for
procurement of food items designated therein by the US Armed Forces. It
is published by each major oversea command.

Local food products. Local food products refer to foods of animal
and vegetable origin, beverages, bakery products and confections, and
any foods grown, processed, or manufactured locally and procured
consumption by the US Armed Forces personnel.

20.5 Approved suppliers.

a.

The Directory of Sanitarily Approved Food Establishments for Armed Forces
Procurement will be maintained by the commander.

The directory will 1ist the name and address of each supplier and the
products for which each supplier has been approved.

Vendors desirous of supplying food products to the US Armed Forces will
submit a written request for a sanitary inspection of their farm, packing
shed, or other establishment to the procurement agency. In addition,
requests for inspection of farms will include the following:

(1) A sketch map outlining the farm to be inspected.
(2) The location of the farm and the mailing address.
(3) The name and address of the farmer.

(4) Means of identifying the farm boundaries, such as natural or arti-
ficial terrain features or permanent boundary markers.

(5) An estimate of production of each crop grown for each growing
season. Where possible the estimate should be the average pro-
duction of past growing seasons.

If the procurement agency desires to have the vendor's establishment
evaluated, the vendor's request will be forwarded to the Commanding
General, ATTN: The Surgeon. The surgeon will, upon receipt of the
request, designate the veterinarian to conduct an initial sanitary
inspection.

20.6 Approved farims.

a.

The foilowing fresh fruit and vegetables must be procured from approved
farms. (Here the directive should 1ist all fresh salad-type fruit and
vegetables which are grown locally and may be available for procurement.)

17
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the sanitary requirements.

.7 Approved packing sheds.

20

n

d

ie
The checklist in the Handbook, Appendix F,

°

An approved packing shed must meet the requirements speci
MIL-HDBK-154B, paragraph 9.

b.

will be used by the inspector to determine compliance of the packing
shed with the sanitary requirements.

The record shall include the

products received, date of receipt, and the quantity of each product

The record will also state the farmer's estimate of production

received.

of each crop for the current growing season.

Maintain a record for each approved farm.
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APPENDIX B

SYNOPSIS OF DISEASES TRANSMITTED FROM SOIL AND WATER

30 General. This appendix provides a synopsis of each of several intestinal
diseases that are commonly transmitted to man from soil and water that have been
contaminated by the causative agents. Additional information concerning these
diseases may be obtained from American Public Health Association's publication,
Control of Communicable Diseases in Man.

30.1 Bacterijal infections.

30.1.1 Shigellosis (bacillary dysentery). Shigellosis is an acute bacterial
infection of the large intestine characterized by frequent stools containing
blood, mucus, and pus. Mild infections may show no diarrheal symptoms. The
disease is rarely fatal except in infants and elderly, debilitated persons.

30.1.1.1 Causative agent. Various species of genus Shigella.

30.1.1.2 Geographical distribution. The disease is found in all parts of the
world but is most common and serious in the tropical and subtropical populations
of lesser developed countries where malnutrition and poor sanitation coexist.

30.1.1.3 Reservoir and source of infection. Man is the reservoir. The source
of infection is feces from infected persons.

30.1.1.4 Mode of transmission. The disease is transmitted by eating contaminated
food, or drinking contaminated water or milk. It is also transmitted by hand-to-
moyth transfer of contaminated material, by flies, and by objects soiled with feces
of an infected person. Individuals p:imarily responsible for transmission are
those who fail to cleanse contaminated hands.

30.1.1.5 Incubation period. The incubation period is from 1 to 7 days, but
usually less than 4 days.

30.1.2 Typhoid fever. Typhoid fever is a systemic infection characterized by
inflammation and ulceration of Peyer's patches of the small intestine, enlargement
of the spleen and mesenteric glands, and catarrhal inflammation of the intestinal
mucous membrane. Constipation is more common than diarrhea.

30.1.2.1 Causative agent. Salmonella typhi.

30.1.2.2 Geographical distribution. This disease is widespread throughout the
world.

30.1.2.3 Reservoir and source of infection. Man is the reservoir. The source
of infection is the feces and urine of infected persons.

30.1.2.4 Mode of transmission. The disease is transmitted by direct or indirect
contact with a patient or carrier. The principal vehicles are contaminated food
and water. Raw fresh fruits and vegetables are important factors in some parts of
the world. Flies may act as vectors under some conditions.
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30.1.2.5 Incubation period. The incubation period is variable with a range of
1 to 3 weeks.

30.1.3 Cholera. Cholera is an acute intestinal infection characterized by sudden

onset of vomiting, profuse watery diarrhea, rapid dehydration, and circulatory
collapse.

s Ya T | Lo T TR o B, __.n.. \I_‘L-_- Py DR,
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30.1.3.2 Geouraphical distribution. This disease is endemic in ts of Ind
and East Pakistan. Cases have been reported in Africa and Asia.

30.1.3.3 Reservoir and source of infection. An infected person is the reservoir
and his feces and vomitus are the source of infection.
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JU.1.5.4 Moae 01 Lrdansmission. Iransmission 1n une initial wave 01 dil epiaenic
is by contaminated water. Subsequent cases ordinarily occur by direct contact,
by foods contaminated by soiled hands or utensils, and by flies.

30.1.3.5 Incubation period. The incubation period varies from a few hours to

5 days, usually 2-3 days.

30.2 Helminthic_infections.

30.2.1 Ancylostomiasis (hookworm). Ancylostomiasis is a chronic debilitating
infection caused by hookworms. Symptoms vary greatly and depend largely on the
extent of the infection and nutrition of the patient.

30.2.1.1 Causative agent. Necator americanus and Ancylostoma duodenale.

30.2.1.2 Geographical distribution. This disease is widely endemic in those
tropical and subtropical countries where disposal of feces is inadequate, and
where soil, moisture, and temperature favor development of infective larvae.
30.2.1.3 Reservoir and source of infection. The reservoir is an infected person
discharq1nq eqgs in feces. The source of infection is soil-contaminated with
infective larvae.

30.2.1.4 Mode of transmission. The eggs in feces are deposited on the ground.
The eggs hatch and the larvae develop to the third state (infective form) and
penetrate the skin

30.2.1.5 Incubation period. The onset of symptoms may appear within a few weeks
after 1nfect1on, or several months or years later depending upon the severity of
infection and nutrition of the host.

30.2.2 Ascariasis (roundworm). Ascariasis is a common chronic intestinal infec-
tion by a nematode. Symptoms are variable and often vague or absent. Heavy
infection may cause digestive disturbances, abdominal pain, vomiting, restlessness,
and disturbed sleep. Live worms passed in stools or vomited are frequently the
first recognized sign of infection.

p——



. e

Ne—

MIL-HDBK-1548

Q T.ele:e 10Q9

J CQUly 170<Z
30.2.2.1 Causative agent. Ascaris lumbricoides, the large intestinal roundworm

30.2.2.2 Geographical distribution. This disease occurs worldwide but is most
frequent in moist tropical countries. The prevalence in such areas may exceed
50 percent of the population.

0.2.2 2 acoarvnir and cource aof infection The ragervoir 15 an infected percaon
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discharging eggs in the feces. The immediate source of infection is soil containing
embryonated eggs

30.2.2.4 Mode of transmissjon. Transmission is by direct or indirect passing of
embryonated eggs from soil or other contaminated matter to the mouth. Salads and
other foods eaten raw are vehicles.
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30.2.3 Trichuriasis (whipworm). Trichuriasis is a nematode infection of the
large intestine. Light infections may be asymptomatic and detected only by fecal

examination. With heavy infections, intermitten abdominal discomfort, loss of
weight, bloody stools, and diarrhea are observed.
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30.2.3.2 Geographical distribution. This d
common in warm, moist regions.

— e

sease occurs worldwide and is especially

30.2.3.3 Reservoir _and source of infection. The reservoir is an infected person
discharging eggs in the feces. The so ‘ce of infection is soil contaminated with
human feces and embryonated eggs of the parasite.

30.2.3.4 Mode of transmission. Eggs passed in the feces reguire at least 3 weeks

oy pYeooTL I LT TRRTS TC2Lv -

for embryonation in the soil. Inqested embryonated egqgs hatch and the developing
worm attaches to the mucosa of the cecum and proximal colon. Egg passage in the
feces begins about 90 days after ingestion.

riod. The incubation period, until symptoms appear, is

30.2.4 Fasciolopsiasis (intestinal fluke). Fasciolopsiasis is a trematode
disease of the small intestine. Diarrhea usua11y alternates with constipation;

vomiting and anorexia are frequent. Acute intestinal obstruction may be produced
if large numbers of flukes are present. Within 20 days after infection, patients

may show edema of the face, abdominal walils, and Tegs. Death is rare.

30.2.4
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30.2.4.2 Geographical distribution. This disease is widely distributed in the
Orient, expecially central and south China. Prevalence is often extremely
high.

21



a

veservoir

The source of infection for man is aguatic

The

0
3

our ,
and the doj.

i
pig.

plants eaten raw.

The miracidia hatch and penetrate snails

Eggs passed in the feces develop within 3 to

weeks under favorable conditions.

Y

.2.4.4 Mode of transmission.

~

3
o

the

Incubation period.

30.2.4.5

The incubation period is about 3 months from

ingestion of encysted metacercariae until the passage of eggs.

-

-

-

.

Facioliasis is a disease of the sheep, ox,

omestic herbivorous animais.

.

d

N

Fascioliasis (liver fluke).

’ =

It occasionalily

This disease has a worldwide distribution.

_Fasciola hepatica, or common liver fluke.

30.2.5.1

Causative agent.
Geographical distribution.

0.2.5.2

3

Eggs eliminated in the feces of the host develop

4 Mode of transmission.

.

d

30.2.5

The miracidia

Timatic conditions.

-

.

miraci

?

10 days or more depending on c

ia in

The cercariae escape period-

where cercariae develope.

-

-

']

Man and animails are

iable.

ncu

The

Incubation period.

30.2.5.5

bation period in humans is var

 agent. Entamoeba histolytica.

Causative agent.

30.3 Protozoan infections.

30.3.1.1

1d Often

This disease occurs worldwide.

30.3.1.2 Geographical distribution.

50 percent or more of the peopie in unsanitary areas may be affected.
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30.3.1.4 Mode of transmission. The cysts are transmitted by fecal contamination such
as contaminated vegetables served raw, contaminated water, flies, and soiled hands
of infected food handlers.

30.3.1.5 Incubation period. The incubation period is variable from a few days to
several months, commonly 2 to 4 weeks.

30.4 Virus infections.

30.4.1 Hepatitis A. Hepatitis A is an acute infectious disease of man causing fever,
nausea, malaise, anorexia, and abdominal discomfort. Varies from a mild illness
Tasting 1 to 2 weeks, to a severely disabling disease lasting several months.

30.4.1.1 Causative agent. A filterable virus.

30.4.1.2 Geographical distribution. The disease is found worldwide and thus a
disease of prime importance from the military-medical point of view.

30.4.1.3 Reservoir and source of infection. Man is the reservoir of infection.
The feces, blood, and urine from infected persons have been demonstrated as being
the source of infection.

30.4.1.4 Mode of transmission. Common vehicle outbreaks have been related to
contaminated water and food, including salads.

30.4.1.5 Incubation period. The incubation period from virus entry to clinical
onset is dose related; from 15 to 50 days, average 28 to 30 days.
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40. Examination of the soils for parasitic ova. The examination of soils
for the detection of parasitic ova is ordinarily conducted in medical
laboratories. In some instances it may be necessary for the inspector to
perform these exam1nat1ons |oca||y if the program is to succeed. Foiiowing
is a 1ist of equipment that should enable the inspector to conduct examina-

3

a. Microscope, optical, vertical fixed body tube.

b. Balance, trip, NSN 6670-00-401-7195.
c. Centrifuge, Tlaboratory, tabie model, smaii, NSN 6640-00-145-1180.
Tace INNN M

as0d [ VAV g )

NuwadAdis
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e. Jar, 1 quart with cap (several required).

f. Tube, centrifuge, glass 15 ml, NSN 6640-00-414-3000 (several required).

g. Rack, test tube, laboratory, 14 tubes, NSN 6640-00-442-5100 (several

required).

h. Slide, microscope, glass, plain, NSN 6640-00-494-3893 (several
required).

i. Saturated zinc sulfate (ZnSO,) solution.

40.1 Procedure. The following procedure for preparing soils has been found

to be satisfactory:
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b. Place samples in 1 quart jars and add 5 f1 ozs (150 m1.) "Clorox"
solution (Clorox = 5.25 percent sodium hypochlorite).

Vol A .

c. Allow to stand for 30 minutes with occasional agitation.
d. Add rapidly running tap water to jars so that the contents are
stirred well.

e. Let stand for 30 seconds, and transfer supernatants to a 1-liter
graduate.
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f. Allow to settle for at least
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40.2

of several species of parasites which may be found during the microscopic ex-
amination of soil samples and fresh salad-type vegetable samples.
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g. Decant supernatants and pour sediment into centrifuge tubes.
h. Centrifuge the sample for 30 minutes at 2500 rpm.
i. Decant supernatant and add saturated zinc sulfate (ZnSO,) solution
almost to the top and stir. N
j. Centrifuge again for 90 seconds at 1500 rpm.
k. Place tubes in test tube rack and place glass slides across the tops
of tubes, leaving a crack so that additional ZnSO4 may be added
1. Add ZnSO4 solution carefully through the crack until the solution
touches the slide.
m. Let stand 5 to 10 minutes, then examine under a microscope. A mag-
me €I andannm £ 1NN 4~ ANN 3~ . 1EE€I AT Aant FAanm +hn Aatnartinn Anf navaci+tin
prrieadcvivil vl TUU LU 2$UU 1D Uit jueiciiv 1ui LT ucLTuLivil vl parasiviv
ova,
Drawings. The following schematic drawings depict enlargements of the ova
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MNecator americanus Ancyiostoma duodenaie (hookwormsi

/-qqs. The eggs of all species of hookworm
or man and lower animals are identical and

/ \ ' cannot be differentiated. Iience they are re-
N7 N\ ferred to as hookworm ova without reference

\\ to .spv( les (lemgmmon. The eggs are
in slmpe, glass clear, uncolored, an
$Mooih I_) r(mn((eu ends.

-—

\‘q_-—/,
g o

ovoia, ind the outer coveri g OF COTe consists l”/ “ \‘
of a thick lamellated protective covering be-
neath which is a smooth surfaced hyaline mod- ., g E‘ \'

W1 sa a 1 $
erately thick shell. The eggs a msegmented l‘ E;. ,ﬂ I.
when passed, filled with ]nghly gmnulnr yolk ‘\ %,& M /’

materinl, and dark golden-brown in color due W
to marked absorption of bile pigments. ‘\\\\Y/IZI

Noarmol Certicated Fertilized Ova

[
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Fasciolopsis buski

N

/4 \\
// \\ Fqgs. Eggs are very large, possess a clear

/HAL
thick shell, are goose egg-shaped, and bear a
small convex operculum the contour of which
is continuous with the sheil. They are un-
deveioped when passed from the host and
packed with yoik cells in which the blunnu‘nw
are evenly distributed throughout. There is
a hroad clear zone between the shell and the

e Useta vavl

mass of yolk cells.

Fasciola hepatica

” “ ~ £ggx. Eggs closely resemble those of F,
buski, They can be differentinted from the
latter species by the distribution of yolk cell
oTaAn . PS i P H N .

( rraniiles which in the resent s 1e8 are

\\ °°c° // :Inefomr] n'\nnﬁ the }G“-{pcell "uc};eic The-i

\ M /] also tend to be deep golden-brown in color

due to absorption of bile pigment.
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Trichuris trichivra (whipworm)

£Lggs, The eggs are very characteristically AN
baml-shaped, widest at the middle and taper-
ing smoothly toward the rounded polar promi-

nences, which are sometimes referred to as m
knobs. The eggs are unembryonated when // / {
oviposiied and filled with a homogeneous mass s

of yolk granules which is slightly withdrawn “ ( 1)’ )

£wnenr tha innaw ahall Tomoars hhna oo Sosen smancann fon oo

from the inner shell. Eggs bear two prominent ; L
shells the outermost of which is thick and bile- \\\w
stained and the inner of which is hyaline, The W

mucoid plugs which give rise to the polar
prominences penetrate through the outer shell

to the margin of the inner shell.

g ¢
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APPENDIX D
INSPECTION CHECKLIST FOR FARMS
50. Checklist for sanitagx inspec t'Ons of fruit and vegetabie farms. I
recommended that the following checklist be reproduced and used as a gui
in conducting sanitary inspections of farms. A deficiency, as indicated

is

f\

by a

Clﬁr

"No" answer, shall be sufficient cause to prevent approval of the farm on an
initial sanitary inspection. A deficiency noted during a routine inspec
be sufficient justification to notify the farm management that unless corrective
action is taken within a reasonable period of time, action for disapproval of the
farm will be instituted.

cn 1 c
JU. | |

50.2 Containers, tools and equipment, and vehicles.

tion shall

Map is furnished by vendor indicating boundaries
of the-farm-----------v---mcocome e oo

Boundaries are clearly marked and easily
recognizabie--------======--mmmeommmmmmm oo e oo m e

a ditrhoc are ac indircatad o
« AL BN P VY | W “ur w9 3 MV VL v

The farm is situated so that it does not receive

drainage nor runoff from nonapproved areas--------------------
Irrigation ditches and fiumes are located so that
they do not convey contaminated water to the farm-------------

Only approved fertilizatic methods and composting
procedures are permitted---- ----=----c-ceemmmomooomomeooeonn

The farm complies with soil test requirements
and no parasitic ova are present----------------c----ooomooon

Yt af

Harvesting containers are constructed of

material that can be easily cleaned--------------cccoemeoooo-
Coadadumnine ama ~Alananm and Swm Aand warmasw_ oo ______|
LUINILallicr > arc vicail anv  1in yuvuu Jopanr T T T T T T e T T T T
Tools and equipment only used on approved farms-------------- -

Products are transported in clean, covered

vehicles-------=-------ccccmmm oo -

~N)
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 a - aVe BT Ve 4 c*"m = 1 I T8 ™ P r | £9 ™ 7" TIPS YT T ot o I YT ™Y\ T ralal N a)

had oY | AN S~ R~ aP" N al B -



MIL-HDBK-154B
9 July 1982

No

.

Yes

S
-
3
Q.
<]
1 3
J
. Q
— (o]
) o
oy
P =
w o=
L .
. Mm
Yee
o s
~A a3

-~

Toilet paper i5 provided----=-====-c=o-cmmmm e p o
a

contaminate the growing areas either directly
or indirectly--+--=---mmmm e

P
Toilet facilities situated so as not to
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Examination of fresh salad-type vegetabies for parasitic ova.

-

APPENDIX E

EXAMINATION OF FRESH SALAD-TYPE VEGETABLES
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Separate fresh leaf-type vegetables from the root-type.

The following procedure for preparing the fresh vegetables has

Scrub root samples in a pan with Triton solution.

Centrifuge the samples for 3 minutes at 2500 rpm.

Pour wash water into 1 liter graduates.

Procedure.

c.
d.
g!

been found to be satisfactory
a.

60.1

v

Decant supernatant and add saturated zinc sulphate (ZnSO,) solution

almost to the top and stir.

h.

—

solution carefully through the crack until the solution

"the slide.

Add ZnS0,
touches

k.
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APPENDIX F
INSPECTICN CHECKLIST FOR PACKING SHEDS

70. Checklist for sanitary inspection of fresh fruit and vegetable packing

sheds. It is recommended that the ro:lowing checklist be reproduced and
used as a guide for conducting sanitary inspections of fresh fruit and vege-
+ahla narbina chade A Aafirionry aec Iindirat+tad hv a "NA" ancuuaw chall kha
Ltavic Pﬂbl\llls DIITUD » A UTH ILICHILYy s GO Hiiuivatlvocu vy Q v AIOoOWCH 9 2I1IQ T | uc
sufficient cause to prevent approval of the packing shed on an initial sanitary
inspection. A deficiency noted during a routine inspection shall be sufficient
Jjustification to notify the packing shed management that immediate corrective
action must be taken to preclude disapproval as a source of fresh fruits and
-vegetables.
\Iés llo
70.1 Construction of building.
a. Building is tightly constructed to prevent entrance
of birds and animals----=---=mmmommmcc oo - =
b. Doors are tight-fitting------------------c""o e -~ -~
~ LIk avas mumasds ~Aal andariAam Anantnne nwrauandt +tha andran~a
Ce Wrigr € pracivicais HILTT 1V vptiiinyos picy IL LN cnuralivc
of insects, birds, and animals------------v--oomcmmc e pe e
d. Construction of walls, floors, and ceilings permit
easy Cleaning--=-=-===-==—omm e oo e
70.2 Lighting.
CiiFEIntantd nmnatiinmal anmd anedtfFisnial Tsahdsma 3 avvaslahla
QU ICTIENIIL fiaLural aniu arcvitvivial 1iyiivinyg 1> avaliauvic
+n accuro that canitarv nracticee aro 1160dce e c e cd e d e
vV UVoouil O CIIk JUIIIV‘JIJ ’ll Mo wvivoews M\ LY B A=
.70.3 Equipment and utensils.
a. Equipment and utensils, designed and constructed
to be smooth easily cleanable and durable----------ccc-ccmmmmmcecduu—-
[ l-- T okl are cealf_Aunmasminn
D. Wasning ctabies dre séir-araining---------=---===-c-c--ccc-cccconno—po—-
c. Washing tables are equipped with a raised metal
screen to prevent soaking of product in wash water----------ccee-- b~~~
d. Utensils are used only in packing shed---=-=---ccomommmmmcmecm b
e. Facilities for proper maintenance and storage of
utensils are provided----=-=-=-=------om oo ¢ -

~
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Yes

Water suppily.
a atoer i3S from an annrnved COUYr O e o e e e e e
U e U vol 12 v Qall UP}JI vyCcu LDVl Lo
b. Water is available in a quantity sufficient for

the needs of the operation------------c-commmmm e
c. Water has a minimum free available chlorine residual

of 5 ppm=-=-m— e e e e s
d. Free available chlorine residual is routinely checked

by the management---------c—-cc-mmmm o
Methods.
a. Wash water is directed onto the product by a

spray system----------=----m-emm e e e
b. Clean brushes with medium bristles are used

for scrubbing--=--=---—- - e e
c. The product is drained immediately after washing

and packed immediately----------ccccmmcmcao R L LT L
A A noanaval A01T13na Far imAdactwahla nuadic~aa S«
U A yoncray Lyl v uliuco iravic prouucce 1>

performed before washing---------—--ccmcccmmm e

Cleanliness and health of personnel.
h

a. Personnel are washing hands after contamination---------=«ce----
[N Davennnal auma huntamI~Aallee ATAamm »
v. rersonner are nygiénicCaiiy ciédn-------- i it bbbt
c. Personnel are prohibited from eating, smoking or chewing

tobacco, or expectorat1ng in product handling areas------------
d. Personnel wearing garments/hair restraints suitable for

work being performed------===-—c-- oo o
e. Personal effects are stored outside production rooms-----------
f. Personnel affected with or a carrier of a communicable

or infectious disease are excluded from product areas----------
g. Personnel having an infectious wound, sore, or

lesion on hands, arms, or other éXDCSéd parts of

t+ho hndv are axrclindad from crantacrtinag nrnducte

LIIL MUYy U1 T TALIUNTU T Vil Lunivac Ly piruuuL Loy

containers, or equipment------=---comcco o
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No

Yes

-~

LY

are being made and/or records of such are available------------f-=-=-

Medical examinations of personnel, when required,

h.
70.7 Toilet and handwashing facilities.

cient number of toilets or privies are

~

ffi
ovi

Su
b

R T

Toilet rooms are separately vented to the outside------------=c-j-=---

ivies are separate from packing shed----=-==-===-cc-eocemomeopoooo

Pri

re present~-----------eccococoocoooobono-

material easily cleaned---=-----=---cmcmmmmm e

aggént__-----_-_-__;--:- -—_-_;.--;._;'__—-'.;__;_-__-—-—-_____...__.____L...-__

Cleaning equipment stored in room other than restrooms----------}----
packing shed-==---==--m--mmcmmm e e e -

Birds and animals are prohibited from the

Doors are self-closing and tight-fitting---------------ccccco-f---
Handwashing signs are present---------=-ec-emcccccmaomcoo oo

Toilet rooms are adequately lighted--------=-c=m-ccemmmmmm oo

Rodent har

c.
d.
f.
g.
J.
k
a.
c.
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Storina and storaae facilities
toring storage facilit
a. Storage facilities are clean, sanitary, and
in good repair---------=---e-eee e
b. Storing methods minimize deterioration or con-
tamination---=-===--~emmm— oo eme oo
c. Shelves, cabinets, or dunnage are used where
necessary to prevent contamination or deteriora-

LT e et e b DL DO D L
d. Storage rooms are provided when fresh fruits and vege-
tables are stored overnight or longer-----------——---——-
Llac+a AicnAacal .
nascLe Uid>puUdSal.
a. Liquid wa sfp is disposed of through an
approved sewage system ---------------------------------
b. Drains are trapped and floor drains covered------------
c. MWaste collected in suitabie, properiy covered
At a e anmA Alcrmacad AL ad Lummrmiimmd Sedaaiza o
Lounealners, aiiu uis>poseu ur datiu llEqUEIL tnLervails
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) STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
p INSTRUCTIONS: This form is provided to solicit beneficial comments which may improve this document and
enhance its use. DoD contractors, government activities, manufacturers, vendors, or other prncnorvhvp users of
¢ the document are invited to submit comments to the government. Fold on lines on reverse side, staple in corner,
and send to preparing activity. Attach any pertinent data which may be of use in improving this document. If
there are additional papers, attach to form and place both in an envelope addressed to preparing activity. A
) response will be provided to the submitter, when name and address is provided, within 30 days indicating that
the 1426 was received and when any appropriate action on it will be completed.
: NOTE: This form shall not be used to submit requests for waivers, deviations or clarification of specification
Y requirements on current contracts. Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s) or to amend contractual requirements.
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. USE? [ 1s ANY PART OF IT TOO RIGID, RESTRICTIVE, LOOSE OR AMBIGUOUS? PLEASE EXPLAIN BELOW
)
; A. GIVE PARAGRAPH NUMBER AND WORDING
/
B. RECOMMENDED WORDING CHANGE
C. REASON FOR RECOMMENDED CHANGE(S}
‘ 2. REMARKS o
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