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FOREWORD

This manual has been prepared to meet the professional needs of
persons selected to plan and manage the food program in a large public
fallout shelter. It is a part of a rescarch project on food service procedures
in fallout shelters prepared by the Research Department of the School of
Hotel Ad.inistration of Cornell University for the Office of Civil Defense,

Department of Defense,

The manual outlines the purposes, responsibilities and functions of the
.

food manager working under the over-all supervision of a general manager.

The policies, principles and purposes presanted, as well as specific

operational details, should prove of value to the newly appointed food manager.

Working under the general assumption that intelligent planning and
management of shelters can save the lives of a high percentage ={ the
population of the community, pertinent information and experiences relating
to food management in disaster situations have been reviewed and presented
in this manual. This includes what is known of some of *he disasters of
history, food research, experiments in simulated shelters, contributions
of t"j e literature of psychology and of personnel administration to human
dcpi‘ivation conditions, and Civil Defense reports.

|

he fact that a nuclear attack can create conditions go devastating and
bewildering that the population may be incapable of its usual adaptive
behavior, puts a heavy hurden on those selected to prepare for and assist

the people under emergency conditions,
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The management of water and food in past disasters and during sters and
periods of isolated confinement has bzen shown to be tho crucial problemse ths cx
where survival was the goal. Hence, the conclusion has been reached n has be:
that well infc mned leaders are required to manage and control these and cont

basic proces. s.
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THE MANAGEMENT OF FOODS IN LICENSED SHELTERS

Introducty
In case of nuclear war, the government of the U. S. has planned a

program for the protectioa of non-combatants against radiation from

f2llout. This project involves the building and designation of both public

and private shelters. The public shelters will be the responsibility of the

Federzl Civil Defense Organization working through the local nait.

It will be their obligation to designate usable buildings as shelters indicating

their degree of safety, and making them habitable for at least a twn week

period. They will also stock each with a minimum ration cf water and food

for the confinement period. . ¢4 {

Shelter Classifications

Shelters are classified in this report according to the following
definitions:

I. The private family shelter is one that has been built and financed by a

family. It may be within an existing building, or a separate entity

outside the home, either connecting with the basement or standing alcne,
above or below ground. It is assumed that the protection factor is
adequate to provide shielding from residual radiation and that provision
has been made for adeguate ventilation. The type of ration provided for
should be of minimum requirements and probably would contain off-the-
shelf items of a household nature.

I1I. A dual-purpose or integrated shelter is a shelter that has specific

peace-time uses, but may be simply converted into a fallout shelter
in time of emergency.

III. A designed shelter is a structure that has been expressly built to be

used as a fallout shelter
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IV. A designated shelter is a structure, or portion of a structure, which

has been pre-assigned as a shelter by Civil Defense authorities.

V. A public shelter is a shelter that has been properly approved and

licensed under th¢ National Fallout Shelter Program and stocked with
austere rations of 14 quarts of water and 10, 000 cclories per shelter
space per shelter stay. Medical, sanitation, and Radzf kits are also
stocked.

VI. A semi-public shelter is a properly licensed public shalter Lut space
preference has been granted, by license agreement, to ?occupantﬂ of
the buiiding. Any remaining space is then open to the public. It is

t

envisioned that the ratinons and equip‘ment stocked by I \‘\ﬂ‘wou.ld be
supplemented by the licensec to provide additional water and a diet
consisting of supplementary spreads plus iiems of a ''near-normal”
nature. These stocks would be providzd out of private funds. It is
envisiored that other equipment might bekprovided, such as cots,
blinkets, and recreational items. Communicatioﬁ equipment and
almost any added facilities for the comfert and security of the occupants

might be furnished by the licensee, limited only by space and finances.

VIii. A corﬁmu.nity shelter is a shelter provided by local aufhorities and

having no federal requirements to meet. In the barest sense, it would
provide only shelter from radiation and not even necessarily be

stocked with water or food. Local authorities would de%ermine what

|
|

to stock and how far to go in ejuipment,

All shelters except some community shelters and the private shelters
will be operated under the local Civil Defense, a branch of the Federal
Program. The Civil Defense organization will select managers, stock
the basic water and food and through their systern of communication, and

provide critical information to the shelter during occupancy.
2
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Tfm public shelters with one hundred or mure accupants will involve
considerable planning, crganization, aid management. It is l;lannod that
each local Civil Defense organization, after designating the shelters in the
cormmunity, will appoint a local manager for each unit. The manager in
turn, will select assistants to assume responsibility for the basic operatiuns
under his general supervision. One of these important functions will be
the procurement, storage .nd distribution of food and water for the
desigrated number of occupants. The person appointed to assume this
responsibility will be the food manager, who will select his own staff

and train them for their ditferent services.

In the light of the pressures, confusion and limitations undexr which

he will probably find it necessary to operate, the food manager's work
must be planned and organized before the shelter is occupied. Some of his
assistants responsible for technical operations will need considerable'
tra‘ning before undertaking their tasks. These should be selected early,
and given whatevex'- help is needed. Those who will perform the services
such as the distribution o: food, can be selected from the occupants after
the shelter operations begin. The management of the feeding in the
shelters will be unlike any ordinary food management post in our society

in many ways. It is not to be expected that anyone could be found in most
communities who had experience managing food and drink for s'.«ch a .

situation as a ‘allout shelter might present. To collect useful information

for the guidance of officials, it has been necessary to examine all pertinent
data and knowledge relating to food management taken from disaster
accounts, research or. shelter occupancy under simulated conditions and

from ruass relief measures of the past. This material, together with

3.
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experiences gained from normal food and personncl management, has
been assembled here and is designed to be ot assistance to men ov women

selected to serve as food managers in large public or semi-public shelters.

Since each food manager will be confronted with a special p.roblem
because of variation in the size and structure of the shelter, the nature of
the food stored, the equioment available, the kinds of people invelved and
the seriousness of the disaster, it will be well to confine this discussion
to general principles ana practices that may be used 1s a guide in organizing

and managing a specific organization.

Scope

Thie guide will consider the problems of the food manager frora his
appointment by the local Civil Defense organization to the time of his
release after the period of confinement in the shelter. It will assume a

minimum of two weeks of shelter occupancy.

Fuactions for which he will be held responsible will include ail

problems dealing with food:

1. The analysis of shelter facilities for storing and preparing food.

2. Outlining a program.

3. Developing an organization chart.

4. Determining policies.

5. Selecting assistants and service people,

6. Setting up a training program. |

7. Planning for storage »f water and food.

8. Arranging for inventories and records.
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9. Deciding on a daily schedule.
10.  Assigning space for food preparation and distribntion,
11l. Determiring and posting conduct rules and regulations for
food handlers.
1 2. Arranging for sanitary inspection.
1 Preparing occupants for dealing with contaminated food and

with the processes of decontamination in the post-shelter period.

Purpose

The dominating objective prefacing all selections and decisions will
be (1) the survival of the occupants and (2) their perpetuation as an effective
community organization in the post-shelter period. This will require
sufficient water and food for at least an austere diet for the duration of
confinemert and instruction on how to subsist in a devastated area where
unicontaminated food and shelter may be difficult to obtain in the post-shelter

period.

In planning the food and water supply and service for the shelter,
special thought must be given to the probability of overcrowding; to the
novelty of many restrictions and frustrations; to the use of a simple,
monotonous diet; to the lack of privacy; to working with an untrained voluntary
staff; to trying to satisfy all ages and kinds of people with the same uenu and
routine; and to relying on one's own power ot leadership for management
and control, since there can be neither jailsnorexpulsions for those who

refuse to conform.

To be effective and avoid as much grumbling as possible, the food

manager should inform the public in advance, of the probable limitations on

ol i o e
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To be effective and avoid as much grumbling as possible, the food

manager should inform the public in advance, of the probable limitations on
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food, space, comforts, ard services, and of their privilege to arrange for

supplementary foods under certain limitations.

Selection of Staff

The food manager will be selected by the shelter manager and he in turn
wiil select his key assistants and people to carry out the various services

of the organizaticn.

Because of the concentration of inter:zst and problems in connection
with water and food during disasters, experience has shown that special
attention must be given to the selection and trairing of the food manager.

A strong person with prestige in the community as well as food experience
should be selected. His qualifications should include ability to:

1. Select, assign, train ard manage a team of voluntary assistants
in such a way as to promote efficiency and good morale.

2. Plan and direct food procurement, storage, preparation and
distribution in limited quarters to a confined and disturbed
population.

- 3. Pian and manage essential equipment and facilities for all
food operations.

4. Inventory supplies and determine the best method of distributing
thern and when necessary, balancing them: for nutrient and
caloric values.

5. Undertake strict rationing if necessary, with absolute impartiality
and a minimum of disorder.

6. Supervise the proper cleaning and storing of all utersils and

dishes used in the operation.

6.
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7. Get alongz with a confused, frightened and upset populatiun
trying to s(xbsist under conditions of deprivations and confincnient.

8. Resolve behavior problems arising in connection with food
distribution and sanitary practices.

9. Determine policies and rules of conduct for the staff of the
organization.

10. Enccurage the staff and occupants to work cooperatively in the

pursuit of the shelter pﬁrposes.

Philosophy

In determining his general policy, the food manager should base his
action on an understanding of hurnan nature and make his decisions tactfully
and deciaively in terms of an approved policy. His influence must rest on
‘earned respect and an urge to coopecrate in the intex;est of the group. Any
suspicion of partiality or u.nfai.rness could terminate his usefulness as a

leader.

Intelligent self-directing and self-sustaining people must be kept
iniormed of the forces and circumstances they must deal with if they are
to give maximum cooperation. Some advanced planning and effective
communication with the staff, as well as occupants, could remove fears

and build morale.

Organization and Authority

The organization of the fuocd services will be determined by the food
manager and his staif. In setting up his plan, he will teke into consideration

the capacity of the shelter, the nature of the occupants, the layout of the
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space, facilities, sleeping plans, and (Leding arrangements,
For effective service, both the occupants and the staff
. i
nced tu be well organized cspecially w‘.icrc crowded conditions

exist. The occupants in a shelter of 1UD or more people might

well pe organized into groups of 8 - 10 pcople with a chairman of

each group. Such a grouping will be found to be very helpiul

In the‘ larger shelters these

i
primary groups could be coinbined into!divisions and, ‘here

in passing out packaged rations.

advisable, divisions could be organized into larger sections.
The object would be to set up manageablle units of cont.ol.

f | ' The staff should be set up on the basis of such functional
operations as storage, preparation, coéking and distribution with
people in charge of each division in theElarger shelters. Once the
doors are closed, final authority in the jshelter rests with the
occupants, with the general manager asj their representative and
executive officer. |

A suggested table of organization for the shelter indicating

basic functions and relationship is shown in the appendix.

[

POLICY

A pre-determined policy made with the help of assistants
arld approved by the general manager will provide ground rrles
for bperating. Some sugges.cd general policies could include the
following: ‘

. The food manager should sclect the best available staff
from the community to insure efficiency and reasonable
morale. :

2. Once selected, the staff shou;ld be given the best training

and experience time and facilities allow.

8. |
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10.

11.

Divisional assistants shoula be delegated as much
authority as good discipline allows.

Democratic principles of control should be followed as
far as possible in the determination of policy and the
control of behavior.

Plans of operation should be macde consistent with the
amount and nature of the foud supply and the structure
of tre sk -lter.

In assigning duties to shelter occupants, consideration
should be given to involving as many people as possible
in order to reduce boredom and spread responsibility.

Such critical functions as the admission of shelter
occupants, water and food rationing and the enforcement
of sanitary regulations may require strong control.
Confinement, lack vl privacy, worry about triends and
relatives, deprivation of food, water, fresh air,
sleep and quiet make food management in shelters
a new and trying experience. An analysis of the
disasters and ordeals of history indicates that survival
has often depended upon leadership and training.

Food staff and occupants shouid be prepared by the food
manager for post shelter adjustment tc devastation and
contamination of foods where the situation warrants it.
The water and food inventories should be closely .
controlled and reported to the general manager. Rations
should be adjusted to the inventory and the outlook for
confinement.

Health, sanitation, and safety rules should be established

for food handlers,
9.
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SPACE

Public shelters, when sur“/eyed, licensed ard marked according
to federal standards, are expectt;d to provide shelter space for a high
percentage of Americans. Most, if not all, of this space will be in
existing buildings which were not specifically designed as fallout shelters
It is ccnceivable that a postion of these structures may have a high
protection factor, while adjacent areas offer a lesser degree of praotection.

The potential probiern. of -.ercrowding within the main shelter arzz ¢f a

building may be remedied by moving some of the shalter occupants afterx
the first hours or days to these adjacent #reas if the level of radiation
permits. If conditions are favorable, such an outlet would relieve the
food manager of the effects of crowding, but would create distribution
problems.

In shelter experiments, the demard for particular areas in the
shelter have been critical. . Some areas have a higher protective value
than others and may be more private. The food manager should be able,
early in the planning, to set aside appropriate space fur storage, f[ood
processing, serving, and refuse disposal areas. These areas should be
adjacent, centrally located, and as far from the lavatory areas as possible.
To keep children from getting in the way of food operations and accidents,
a shield of some sort should be placed around the food area where possible.
A service counter would be very desirable for such a purpose where space

permits.

It should be emphasized by the manager that crowded conditions

necessitate special cooperation for group welfare. By emphasizing the

need for sanitary practices and the careful use of water and food by the

10.
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occupants under limited space, the food manager will improve his
chances for maintaining discipline.

For pufposes of effective distribution of water and food, shelters
should be thought of as either horizontal or vertical in nature. In the
horizontal shelter the space is all on onc level. In the vertical shelter,
the space is located on two or more levels making it very inconvenient
to manipulate lzrge contriners of either water or food up or downstairs.
In the horizontal shelter only one food center would be requix;ed to serve
the one hundred occupants under consideration in this report. In the
verticél shelter, one center may need to be planned for each floor,
especially where containers for 150 pounds of water, as indicated ir.
Federal Stocking Programs, are to be uscd.

Whether or not mechani.al fans and auxiliary power is available
in the shelter will have a marked influence both on space ind operations.
Where such equipment is not provided, 50 square feet of space per person
will be required for purposes of ventilation. Under such conditions,
movement and food equipment will not be limited. Where artificial
ventilation makes it possible to get along wi‘th 10 square feet per
occupant, the resultant crowding will restrict movement .of service staff
and demand highly organized food distribution procedures.

The food manager must place his operations in terms of

either of these situations.

1L




FACILITIES AND EQUIPMENT

Proper faciiities and equipmeﬁt, together with watcr and focd
supplies, are vital fcr shelter habitability. In fact, survival may weli
depend upon the kinds and amounts of supplies stored and the dependability
of equipment such as mechanical fans to maintain an air flow,

The food manager will be especially concerned with supplementary
food supplies brought to the shelter. He will want to register and store
it as well as be sure that equipment is available fo.:: prccessing and
serving it. Extensive canned focds with no can openers wowd ve a |
problem. Unless the population has been carefully informed of the
restrictions placed on shelter foods, restrictive measures must be
taken at the entrance to the shelter, Where there is space and money,
it is desirable to stock the shelter with additional foods and beverages
over and above the 1, C. D. provisioned shelter. These items should .be
listed with the supply inventory for distribution to the group by the
food manager as needed. }

Generally, food, medical supplies and instruments should be
stored in protected places and kept under lock and key. All garbage and
cther waste should be kept in tight containers, either in a separate room
or in an isolated section of the shelter. Where feasible, caustics and
disinfectants should be used to minimize the danger of infection in
food handling. '

Where the shelter situ_tio: seems to warrant the heating of food
for one or more meals per day, the amount of heat involved and its effect

on the temperature of the shelter is a problem of deep concern to

" occupants of the shelter.

12,
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Under summer conditions, heating food might have such an

adverse effect on a closed shelter that it could influence the possibility

of suerival or at least contribute to discomfort. On the other hand, under

winterli conditions, additional heat may be most welcome and surely

|

warm food would improve morale. The food manager rr‘must, therefore,
control the use of heat and must know how much the temperature will

be changed in his shelter with a given heat load. He should be aware

of the ;fact that where hot foods or liquids are consumed, their

B. T Lll * content is subordinated to the body control and dces not appear

\

’ .
as a contribution to sensible shelter heat load above what the individual

|
consuming it contributes. For example, if one pound of water at 170°

\

is allowed to cool to 70°, it will contribute 100 BTU's to the shelter
heat lo:ad, whe'reas, if this poand of water were drunk by an occ:zant
who previously was contributing 400 BTU's per hour, there would be no
change in the rate of his heat contribution.

It is necessary then, for the manager to deal only with the
heat transferred through the sides of the heating device during the
period of both heating and cooling of the actual contents. Computations
of this character, if accurate results are to be obtained, are somewhat
difficult. However, estimates may be readily formed which produce
heat transfer rates somewhat higher than actual, thus providing a
safety factor. The formula for ¢utaining the rate at which heat will be

contrib“uted to the shelter tHrough cooking or heating food or liquid

is presanted in the appendix for those who need to use it.

* British Thermal Unit or Units

13.
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TEMPERATURE AND HUMIDITY

‘The problem of predicting and controlling the atmosphere in
the shelter is a complex one and a very serious cne indeed, to which a
number cf competent individuals have applied their taients. Considerable
literature exists in this field. It is nect the intent of this report to even
review this literature, but certain aspects of thve atmosphere problem
should be known to the food manager.

). Effective temperature. There is substantial eviderce to

indicate that when high temperatures (dry bulb) coincide with high
relative humidity, a condition may be reached under which the temperature
of thé human body must rise because the heat produced by metabolism
exceeds in rate that which can Le lost to the environment. This situation
occurs at an et;fective temperature around 85 degrees {or sedentary
peopls. See "Acceptable and Tolerable Thermal Limits for Healthy
People at Rest, Properly Clothed", page 16. The consequences depend
upon the degree of heat stress or rate of body temperature rise and the
time of exposure,

The effective temperature is a somewhat complex measurement
involﬁng both relative humidity and dry bullb temperatures, and is intended
to describe what the human body feels about the combined situations. WNo

measuring devices read in ''effective temperatures', hence its values are

. ‘ f
available only through other measurements and ‘tl‘ae application of either 2

I
chart or a computation. Because of this somewL;t complex relationship,
it is possible for the dry bulb temperature to beill)igher than 85° if the
relative humidity is sufficiently low, and still p:%clﬁduce an effective tempera-
ture oi iess than 85°. Boundaries can be establiched. For example, an
effective temperature.of 85° exists if the dry bulb temperature is 95° and

the relative humidity is 100%. Thus, lower values for either measurerent

indicate an effective temperature of less than 85°.
15.
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ACCEPTABLE AND TOLERABLE THERMAL LIMITS FOR HE..LTHY

PEOPLE AT REST - PROPERLY CLOTHED
Limits expressed in terms of Effective Temperature (E. T.; which is
the temperature of saturated air with minirnum air riovement.
Lowest temperature ex lurable in cold weather 35 degrees ¥. T.
for at least two weeks in emergencies

Fussible Chilblain, or shelterfoot 35-50 degrees E. T.

Lowest acceptable for continuous exposure 50 degrees E. T.

Manual dexterity may be affected
"Optimum" for comfort, with 60% relative humidity 68-72 degrees E. T.

Perspiration threshold. Acceptable for 78 degrees E. I.

continuous exposure

Endurable in emergencies for at least 85 degrees E. T.
two weeks. Possible heat rash in
prolonged exposures. Some susceptible

individuals may become casualties.

Possible heat exhaustion in unacclimatized people 88 degrees E. T,

Possible heat exhaustion in acclimatized persons 92 degrees E. T.

16.
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2. Shelter Temperatures. Without air cooling, the shelter

temperature and relative humidity may be higher than the corresponding
outdoor conditions. (Exhibit C-2 - Duration of Occupancy)

The temperature and humidity existing within the shelter is a
complex function of the number of inhabitants, what they are doing,
the structure of the shelter, ground temperature, outside temperature
air rates used in ventilation, and others.

3. Summer Months, It is likely that without significant

.quantities of ventilation air'per'minute and in some instances the uwr
of air cooling devices, snelters will be overcrowded in the summer months
to the extent that dangerous conditions may exist.

The situation is important to the food manager. On the one
hand, he cannot add heat and steam to the atmosphere to worsen an already
precarious situation. On the other hand, he must take prompt measures
to provision people to move somewhere else, (See Preparation and
Service). To limit the caloric intake necessitates the people remaining
highly inactive.

4. Overcrowding. Assume that under the existing conditions
in the shelter, a maximum of 50 occupants could survive. There are
75 occupants, however, whose total presence renders the atmosphere
lethal, due to "overcrowding'.

’ Overcrowding exists when the number of cccupants presenlt
exceeds the number of occupanis which the shelter will maintain under
the existing conditions, which in turn, varv with the time of year.

If the 75 occupants remain, some will die, others will live.

It is very probable that less than 50 will live. If the food manager and

17.
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the shelter manager were able to make provision for 25 of the
occupants to maintain themselves somewhere else under a lower
protection factor, an excellent possibility exists for significantly more
than 50 to survive.

For a short time during the year when temperature and humidity
conditions are adverse, such "overcrowding' might well exist, The
number ol vccnpant assigned to a shelter is not evaluated in terms of
this adverse situation, so that if 75 occupan:s are present i a shelter
which is designed to house 75 occupants, "overcrowding' wiil exist.

5. Detection of Danger. The detection of dangerous conditions

can be effected with instrumentation and knowledge. However, it is a

complex measure and the correlation between the final effective tempera-
ture determination and the reacticn of the individual is not pre;:isely
known. It is suggested that bedy temperatures of approximately 10% of
the population be taken at half hour intervals when high effective
temperatures are suspected to exist, and that a bbdy temperature rise
of 1° F. be accepted as positive evidence that action be taken to move
more people to less crowded areas if such areas are available. The
assumptionl is made, of course, that all available facilities for
increasing the rate of ventilation have been employed.

‘ 6. Winter Mq_ﬁ_ﬁl_x_g. In winter months, the situation is quite the

reverse. If heating systems cannot be maintained operative, the

shelter temperature will drop to extremely low and uncomfortable

levels. People should be alerted to bring warm clothes. In a sense,

overcrowding will be welcome. The food manager should provide the
maximum of warm food if he has heating facilities and should increase

the calorie content,

18.
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7. Humidity. Under some éonditions which might prevail for
a short period of time during the year, it is very probable that the
humidity in the shelter will be high enough to result in cowicnsation
on many surtaces. Besides causing unhappiness on the part of the
occupants, this dampness may be of such magnitude as to prohibit
keeping any records. Under these conditions, the food manager must
proceed as best he can. At this point, he will find that training and
familiarity with his tasks will be of great benefit. If the inability to
use paper does exist, it is all the more important that personnel has
undergone previous training.

8. Protection from Exccssive Humidity. The {..-1 manager is

in a peculiar situation at tais point. First, he must carefully protect
those supplies which are adversely affected by humidity. For example,
a tin of biscuits which has been opened must be protected. If some
plastic material and fape has becn provided, opened tins can be covered.
As a last resort, they might be cover/ed by an extra garment. If
candies are available, they probably should not be opened under the
circumstances unless food supplies are indeed low,

Secondly, if heating facilities ar¢ available, morale factors
would suggest that hot food be prepared, while on the other hand, a
contribution to the atmosphere of steam and water vapor resulting from
heating water would worsen an already bad condition. It is probable
that the advartage of hot beverages or food outweigh the increase of

water in the shelter. In this decision area, it would be quite convenient

to enlist the advice of the Advisory Commitiee. and inform the occupant-.,

Excessive humidity will create an additional problem for the

food manager. If floors or horizontal surfaces are damp, occupants

19.
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will be on their feet and extremely restless. [ossibly the nurnber of
meals should be increased to provide additional activaiy, or the
recreation committee may create a ''party', providing that no physical
activity is involved.

Su:ﬁmary - Humidity is best lowered by air handiing ejquipment, so if
such devices are available, both humidity and effective tcmperatures
can be controlled. It is doubtful, however, that many shelicrs except
those created especially for the pur;;ose will possess air conditioning
facilities, so that high humidities ancl in some cases, high effective
temperatures must be considered as a calculated risk.

Humidity can be lowered by use of dehumidifying agents such
as silica gel or calcium chloride for examples. The use of such agents
must be employed with caution, since one of the effects of their use
is an increése in effective temperatuze. Thus, humidity may be
decreased only during the situation where an increase in effective
temperature does not result in discomfort. As a general safe rule,
they should not be considered, though they can be used under the

direction of an informed individual,

In connection with the discussion of the problem of generating
heat through cooking, the food manager should be aware of acceptable
and tolerable thermal limits for healthy people at rest and fully attired.
These limits are expressed in terms ol effective temperature, (E. T.)
which is the temperature of saturated air with minimum air movement.
The lowest temperature endurable in cold weather for at least two weeks
in emergencies would be about 35 degrees E. T. Between 35° and 50° E. T.,
occupants would suffer frem chilblain or shelterfoot, especially with

decreased pitysical activity.
20.
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Between 50° and 68° E. T. manual déxtcrity might be affected but
otherwise it cculd be lived with. From 68° to 72° with 60% relative
humidity, optimum conditions for comfort would be obtained. Between
72° and 78° E. T. the ternperature would be endurable and quite
acceptable for most people. Between 78° and 85° E. T. for two weeks
might cause heat rash, but above that point, while there are differences
of opinion as to the dai.zer of heat exhaustion, there is general sgreement
ti\at it should be avoided. 'Ix‘ such a temperature cannot be avoided, the
management should be prepared to handle exhaustion cases.

In addition to problems of high temperature resulting from
cooking, the food manager must also be on the alert for condensation
and humidity conditions develoring inside the air tight shelters. In
some tests on simulated occupants in shelters studied for condensation
effect, it was reported that 65% of the water fed to the simulated occupants
collected on the wails and floor of the shelter. Ventilation would greatly
decrease this percentage of condensation.

The fact that most shelter space may be used for other
purposes during peace time suggests the need for careful consideration
also of the portability of equipment and storage vessels. In vertical

shelters this will be particularly important.

Heating Equipment and Costs

Equipment for» heating in the shelter deserves special attention.
If it is to be used in heating food or beverages, corsideration must be
given to devices as well as fuel to be employed. Where choices exist,
an evaluation of the relative costs and merits of the common fuels is
important. The accompanying tables showing the relative cost of four
common fuels together with installation cost shovia "e useful.

21.
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Cost of Equipmient and Installation

A choice may exist in the use of electrical energy. Commercial
or standby power may be used, or unit generators may be employed.
A further choice exists as to whether water for beverages is to be
heated or whether both water and food is to be heated.
1. In presenting the cost of equipment, all of these cases
will be considered for four fuels.
a. Electricity
(1) For heating water only
a. Commercial or standby power *
b. Unit Generator
b. Cja.s
(1) For heating water only
(2) For heating water and food
c. Kerosene
(1} For heating water only
(2) For heating water ard food
d. Charcoal
(1) For heating water cnly

(2) For heating water and food

2. Recapitulation

22,
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a. Electricity
(1) For heating water only

a Commercial or standby power

5 gallon
lectric Institutional
Heater

1500 watts - 120 voltr

6 gallon
Electric Domestic
Heater Adapted

1250 watts -~ 120 volts

$38. 50
25,00
_60.00
$123.50

$_795.00 _

$ 918.50

h, T L Y e LT

.5

Device $120. 00
Wiring 25,00
Adaption Faucet and fill
TOTAL COST $ 145,00
b Unit Generator
Add to above:
Generator - 2500 W-6.3 HP 400. 00
Exhaust Connection 100. 00
Storage tank - 550 gallon 90. 00
Gravity Feed installation 30.00
Excavation costs 75.00
Wiring 100. 00
$ 795.00
TOTAL WITH UNIT $ 940.00
GENERATOR
23.




{2) For hezting water and food

a Commercial or standby power

5 gallon 6 gallon
Electric Institutional Electric Domestic
Heater Heater Adapted

1500 watts - J20 volts 1250 watts-120 volts

The total cost for
heating water only ‘
from a-l was $ 145, 00 $ 123, 50

Add:

Device - 5 gallon
Institutional Heater $120.00

Wiring 15, 00 135. 00 135. 00
TOTAL COST OF $ 280.00 $ 258.50

WATER AND FOOD

b. Unit Generator

Add to Above:

Generator - 3500 W, 484. 50
Exhaust connection © 100. 00
Storage tank - 550 gallon 90. 00
Gravity feed installation 30. 00
Exca.vati;m costs 75. 00
Wiring 100. 00
$ 879.50. $ 879.50
TOTAL COST - $ 1157. 50 $ 1138, 00
WATER AND FOOD
24.
bt A S i et LT TN RN "




b. Gas

(!) For heating water only

30 gallon Domestic 5 gallon urn
Hot Water Heater ‘xith unit 10, 000 BTU/hr.
Modified burner under
Heater ~ $ 84.95
Modification - Hand f{ill 60. 00
and faucet
Exhaust Ducting ] 100. 00 $ 200. 00
3 Tanks of Gas 30. 00 30. 00
Piping . 50.00 50. 00
Urn ) 60. 00
Stove _— 150 .
TOTAL COST ) $ 324.95 $ 347.50

(2) For heating water and food

Add to above:
1 Urn 60. 00 60. 00
1 Stove 7. 50 7.50
2 tanks . - 20.00 20. Vo
Exhaust Ducting . _50.00 50. 00

TOTAL COST - WATER $462. 45 $ 485.00

AND FOOD
25.




c. Kerosene

(1} For heating water only

Stove $ 8.50
Urn or Pot - 5 gallon 60. 00
Storage Tank - Gravit;r 60. 00
20 gallon ‘
Installation 30.00
Exhaust 200, 00
TOTAL COST $ 358.50
(2) For heating water 2nd food
Add to above:
Stove 8. 50
Urn or Pot - 5 gallon 60. 00
30 gallon Tank - Difference 20, 00
Exhaust _50.00
TOTAL COST $ 477.00
WATER AND FOOD

26.
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d. Charcoal
(1) For heating water only
Charcoal Pan Burner - constructed $ 40.00
Urn - 5 gallon ~ 60..00
Exhaust 200. 00
TOTAL COST $300. 00
(2) For heating water and food !
Add to above:
Charcoal Pan Burper , l“ $ 40, 00
Pt
Urn - 5 gallon ‘ 60. 00
Exhaust ' 50. 00
TOTAL COST - WATER AND FOOD $450. 00
, H
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2. Recapitulation

Heating Water

Heating Water

and Food"
a. Electricity
a Commercial or standby
(1) Institutional Heater $ 145. 00 $ 280. 00
(2) Duinestic Heater 123. 50 258, 50
b Unit Generator
(1) Institutional Heater ~ 942. 00 1,159. 50
{2) Domestic [Heater 918. 50 1,138. 00
b. Gas
(1) 30 gallon Domestic 324.95 462. 45
{2) 5 gallon Urn, 347. 50 485. 00
¢. Kerosene 358.50 497, 00
d. Charcoal 300. 00 450. 00

NOTE: Cost of exhaust ducts and hoods vary.




Heat Supplied to Shelter

“A. By Vessels

The heat transferred to the shelter by a system applying energy
to a vessel to heat water which may be made into coffee or used to
néat focd in cans is dependent upon the following factor‘s:

1. Geometry of vessel

2. Temperatures of water and surrounding air

3. Thermgl characteristics of vessel; i. e,, surface, iusulation,

and material
4. Air movement across surface of vessel

5. Efficiency of systemn

A numbeér of systems can be devised, as well as a number of
vessels selected, so5 that for each combination there will be a
unique value of heat transferred. To arrive at a reasonable value, one
example of a vessel may be explored and several methods of energy

application may be conazidered.

System
These various systems are applicable:
1. Electric heater immersed in vessel
2. Bottled gas flame with vessel over it
3. Kerosene burner

4, Charcoal flame with vessel over it

Other systems can be employed, for example:
1. An electric hot plate with vessel over it. This will deliver more
heat to the shelter than an immersion heater, and the assembly

will be alraost as high in cost.

29.
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2. A gasoline stove with vessel over it. Gasoline produces a '
significant hazard in the shelter, and rugged equipment is somewhat

unavailable,

Rate of Heat Input

This is assumed to be at a rate of 1500 watts or 5100 B, T. U. 's/hour.

Other rates may woll ro.ult,

Geometry of Vessel

For purposes of illustration, a vessel of the following dimensions

is selected:

Inside diameter = 10"

Outside diaraster = 12"

Qutside height = 30

Inside effective water height = 22"

Volume of water content =1 cu. ft.

Surface computed = 9, 42 sq. ft.

Such a device is selected for an example because its capacity for
food is of a high order {See Containcr Sizes), and is availubie with an
{Also see Application Schemes for details of the

immersion heater.

device).

Temperatures

It is desirable to reach a temperature of the water within the vessel
of 170° F. It is further assumed that before heating, both water and food

will be at a temperature of 70° F. and that food will be heated to 160”7 F,

30.
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Case |
Thermal Characteristics of Vessel - Insulated

The vessel is of stainless steel and insulated with 1" of Fiberglass
with a k value of 0. 27.

It is desired to kno'/ the sensible heat load imposed upon the shelter
in the use of such a device. Where hot food or liquids are consumed by
the occupants, the transfer of heat to the surrounding air is subordinate
to the body's control and docs not contribute to shelter heat load. For
cxampic. if one pound of water at 170° F. is allowed to cool tc 70° F.
it will contribute 100 B, T. U. 's to the shelter load, while an individual
standing becide it will contribute perhaps 400 B, T, U. 's per hour.

If, however, the water is drunk by the individual, the contribution of
the water becomes zero and the individual's contribution remains
unchanged.

It is necessary then, to deal on., with the heat transfer through the
surfaces of the device during the period of both heating and cocling of the
actual contents.

Computations of this character, if accurate results are to be
obtained, are difficult. However, estimates may readily be made,
resulting in values higher than actual, which if acceptable, guarantee
the results of actual practice.

The maximum rate of heat transfer for steady conditions through
the surfaces of the vessel is determined as follows:

BTU/hr. =U A (’I‘l - To)

where
=1 +x
U T k
f=15 x=1", k=0.27, U =0.228
T,-T =170-70 = 100
1 o

BTU/hr. = 0.228 x 9. 42 sq. ft. x100 = 214 BTU's/Lr.
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CASE 11
Thermal Characteristics of Vessel - Uninsulated

It is convenient at this time to determine the maximum rate of heat
transfer for steady state conditions for an uninsulated vessel.

In this case, U =15 and
BTU's/hr. =1.5x9.42 x 100 = 1413 BTU's/hr.

In both cases, radiatior transfer is neglected.

CASE 1 - Returning to Case I, it is required to know the time .or
bringing water and food up to 160° F.
Heating and ‘Cooking Time
The cooking time will dépend upon:
1. The temperature of the water bath
2. The size of the can
3. The material in the can, divided for ready rough reference into:
a. Quite liquid, such as green beans
b. Semi-liquid, such as tomatoes
c. Heavy non-liquid, such as baked beans
A test on simulated equipment was made. See Data, Exhibit I and
Exhibit II. These results werc corrected for the presumed tempelrature

rise and results are shown in Sumnmary of Results for Cans.

Data for Heating and Tooking Time

Cans Used: Liameter and Height: Size:

Pork & Beans 1} lb. 2-7/8" x 4-1/4" 214 x 404

Green Beans 15-1/2 oz. 3-1/16" x 4-1/8" 301 x 402

Tomatces 11b, 3-1/16" x 4-1/8" 301 x 402
32.
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Pork & Beans 71 72 80.5 92.5 121 137 '140 153.5 .159 162 164

i
Ls Tomatoes 71 73 82.5 102.5 123 138' 148 154.5 ‘161 164 168 !
7' Green Beans 71 102 142.5 162.5 169 169 168 168.0 ;168" 168. 168 |
.+ Water 71 132 162.0 172.0 170 170 170 170.0 170 170 170
_ Minutes 0 10 20 30 40 50 60 70 0 90 100 110

Summary of Results

Quite Semi Non
Water Liquid Liquid Liquid
Temperature Rate Rise 79°/hr.
Total Heating Time-Min.l 90,0 88. 00 130. 00 130. 00
Total Heating Time-Hrs. L5 1. 47 2.17 2.17%

% The time for the non-liquid contents results from the test of a
smaller can thin was the case for the other two products. The effect
of an increase in can size will produce a longer time, which might be

estimated at 2. 5 hours.

The Temperature Rate Rise (TR)

The temperature rise rate is
64.2 1b. /cu. ft. water x 1 cu.ft. x TR + 0, 228 x:). 42 {See Equation 1)

x TR = 5100 BTU's/hr.

TR = 35100 BTU's/hr.

0
3+ 2. 14 79" hr.

At the end of the first hour, the maximum heat rate wil) be:
0.228 x 9. 42 79° = 169 BTU's/hr.
In the second hour, the maximum heat rate will be:

{From Equation 1) 214 BTU's/hr.

33.
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{
?
BTU's per hour during co;oling time

This situation uccurs after cans are removed {rom the vessel, and
the water. is allowed to co?ol down to room temperature. The watcr level
in the container will be lowered and the hot surface of the vessel
exposed to the room will be decreased, thus transferring heat at a
lower rate. The vessel is presumed to have contained 35 cans, each of .
34. 6 cu. in. real volume .(bee Exfxibit B-10) making a total of 121C cu. in.
The total volumne of cans %nd water was 1l cu. ft. equal to 1728 :u. in.

Hence, the x'crm-.iningi water after removal of the cans equals
1728 - 1210 = 518 cu. in. ",F[his results in a new water height of 6. 62 inches

\
with a resulting surface efxposure of 2. 514 .sq, s

The maximum heat rate for steady state conditions is:

|
BTU/hr. =UA(T - T
0.228 x 2. 514 x 100 = 57.3 BTU's/hr.

Recapitulation - Case 1

Maximum rate - first hour 169 BTU's/hr.
Maximum rate - during cooking 214
Maximum rate - during cooling 57




Case II - Uninsulztcd Vessel

Although the geometry of the vessel will be diffcrent, duc to lack
of ir.sulation, this will be neglected, ard the transfer for steady state
conditions will be computed only by changing the value of U.

From equation (l-a) .

Maximum rate of heat transfer during cooking = 1413 BTU's/hr.
Temperature Rise Rate - (TR)

62.4x TR +1.5x 9.42 TR = 5100 BTU's/hr,

TR = 5100 = 67.7 say 68%°/kr.
AR

Maximum Rate - first hour
=1.5x9.42 %68 = 957

Maximum Rate - cooling
Same 57
Cooking Time - Poughly this is extended by 79/68 = 116. 5%

Recapitulation - Insulated and Uninsulated Vessels
Insulated Uninsulated

Maximum Rate - first hour BTU's/hr. 169 957
Maximum Rate - during cooking 214 1413
Maximum Rate - during cooling 57 57
Cooking Times - Hours Insulated Uninsulated
Water 1.5 1.75 %
Quite Liquid 1. 47 1.72 *
Semi-Liquid ‘ 2.17 2.52

Non-Liquid 2.30 2.68 %

# Obtained by multiplying the values for an insulated vessel by 116. 5%
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B. By Fuels

The data shown in "Assumed Data foi Various Fuels' were
determined, computations made, and results shown.

The quantities of rate of heat delivered to the shelter are independent
of the rate of heat delivered by heating the vessel, and should be added to
them, Tt must be recognized, too, that with an unvented device, CO2
is a..lsc delivered to the shelter, which may cause considerable
difficulties if ventilationis not adequate, More elaborate devices
might well be used and ventilating hoods provided which, when operable,
would remove most of the wild heat and gases. In a designed shelter,
such refinement should be employed. In the designated shelter
which normaliy has other functions, it is felt that such refinement
and provisions for ventilation might not be employed. However, in
many instances, existing ventilating ducts might well be available
which would function by gravity, and under these conditions, hords

should be provided.
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LIGHTING REQUIRENMENTS, SCURCES AND SCHEMES

One of the most basic needs in a shelter is light, frem a morale
standpoint if nothing else; but equally important to the handling of
water and food. It is important that the food manager assures himself
of adequate facilities to provide light as needed. This will involve a
check on commercial facilities in the building, their reliability in a
disaster, and pcisikl. substitutes should regular sources fail. The
following schemes or devices seem applicable:

l. Commercial and Standby Sources - There is high probability
that usual utilities will be available, and lights customarily used will be
employed. After the selection of 2 food service area, the shelter
moragement should provide light sources to light these areas to at least
5 foot candles, and preferably 20. I Other areas should be lighted also,
of course, and the total lighting load should be determined in computing
standby generator sizes.

2. Unit Generator - In the examples taken for pricing unit genera-
tors, a small allowance was made for lighting the food service area,
but no provision was made for any other application. When the lighting
load for a specific shelter is determined, the genelrator size should be
increased by that amount.

3. Batteries - A battery standby unit c;n be provided. 'I.‘his is
costly, particularly if enough energy is to be provided to list 14 days
or 226 hours. A battery bank for this purpose should be deaigned by
yualified engineers. Batteries should be inspected at least four times
a yaar.

4. Gas Lights - can be suppliad from bottled gas. They produce

high levels of illumination, and can be incorporated with the food




service area if bottled gas is used for cooking.

5. Hand-Generating Flashlights - can be used as auxiliary
lighting, but are extremely awkward for any permanent duty.

6. Battery-Powered Flashlighis - have the same disadvantages as
battery power. However, they can be used if envugh batteries are
available. The shelf life of batterics is in the order of one year.

7. Candles - piovide a cheap long shelf life source, previding a
reliable last resort type ~f lighting. Plumbere candles should be used.
These are about 1-1/4" in diameter by 4-3/4' long, and will burn in
still air for 6 hours. Becausec of their broad base, they require no
candlesticks. They should be stocked in a cool location.

8. Gasoline Lanterns - produce s#tisiactory light but intreduce
an element of danger in the fuel, I

9. Kerosene Lamps - if obtainable, may well be used, particularly

if the cooking fuel is kerosene.

SUMMARY: Some provision for lighting must be made; it might be wise
to pair the light source with the cooking fuel, equating candles to
charcoal. In any event, an adequate supply of candles is suggested,

as a safeguard against having to operate without light,




Schedule of Operations

In the case of the food opcrations, routine activities must be
inaugusated as soon as possible after the shelter closes its doors,
For that reason, a schedule of operations should be worked out in
advance and be posted in case the food manager is not able to be there.
Such a listing of activities might i.n.;:lude the following actions:

1. O.ganize = temporary staff to supervise essential activities

and organize the pr' -lation into manageable units.

2. Instruct the newly recruited staff in their essential duties

for the day.

3. Assigﬁ space to the various divisions.

4. Announce the eating schedule for the day.

5. Acquaint the new staff with control centers for emergency

resources.

6. Test the availability and operability of water, air and

other emergency equipment,

7. Check the foed supply and sanitary facilities.

8. Prepare service areas for food servicing and delivery.

9. Determine the number of admissions to be provided for

at the first meal.

10. ldentify individuals requiring special foods.

11. Ascertain sleeping schedules as a basis for adjnsting

feeding plans.

The food manager should also establish a daily schedule for

nerforming routine functions. The schedule will vary from shelter

to shelter, depending up.n the sleeping and feeding methods, the

37.
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organization, and the nature of the food supply. Variations are
endless, but some kind of schedule tailored to the needs and individual
characteristics and desires of the shelter occupants should be drawn up.
It is vital to operate the shelter with some semblance of order in the

beginning. A simple sample might be:

Time Activity

7:00 A, M. Arise

7:30 Prepare food and beverage for breakfast
8:00 Serve breakfast

9:00 Clean up

10:00 Evaluate inventory as a basis for ratioan
10:30 Free time

11:30 Prepare food for lunch '
12:00 Serve lunch

1:00 Clean up

2:00 Rest or recreation

3:00 Training classes

4:30 Prepare food for dinner

5:00 Begin serving dinner

6:00 Clean up

7:00 Recreation




The Nature of the Basic Kation

To fulfill the purposes of the shelter program, a minimum amount
of food and water for each public shelter must be assured. The federal
government has undertaken to supply this need by stocking each shelter
with a basic ration designed to meet the requirements of the occupants.
for the two week anticipated occulxpancy. This ration will consist of at
least 14 quarts of water and about 10, 000 calories of survival biscuits
per shelter st#y. Carbohydrates, in the form of hard candy, may
supplement ‘he ciner food. This food will not exceed 1/3 of the total
ration by weight.

The food will be packaged in cans of two sizes. One will supply
.seven persons with 10, 000G calories of food each, and the other will
supply five persons with 10, 000 calories each. There are approximately
2,000 calories per pound. The candy will be packaged in moisture proof
cellophane bags which in turn are packaged in a drum. If desired, they
may be obtained in five gallon square tins with the cellophane containers.
In the latter case, a scoop with cellophane envelopes for each portion
can be provided.

The local Civil Defense organization will be responsible for the
proper storage and safety of these supplies until the shelter is occupied.
(See Chapter II, section B, "Men‘g Planning and Stocking")

|

The Storage of Food \

The problem of selecting and |storing the basic ration for a designated
shelter will rest with the Civil Dgl’ense organization. Once this food has
been delivered to the commurity, it will be assigned and stored in the
shelters. It should be maintained under proper temperatures and in
accordance with state sanitary regulations. This will require regular

inspection, 39.
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Once the food manager has been appointed and the shelter readied
for use, he will asswune responsibility. His first job would be to make
an inventory of both quantity and quality of the supplies.

Parents and guardians should have been informed of the nature of
the basic ration and invited to bring special diets or infants food needed
for health purposes with them. These additional foods must be carefully
examined and catalogucd as they are admitted as a part of the food supply.
They should be turned over to the {ood manager for redisiribution as
needed. Where possible, the same standards suggested for the selection
of the basic ration should be used for the admission of supplementary
supplies. |

Obviously, a large supply of improper supplemeniarsy food will
aggravate the sanitary storage and waste problems.

In planning storage facilities in the shelter, consideration must be
given to the maintenance and periodic replacement of the Civil Defense
basic supplies during the pre-occupancy period, and to the security and
convenience of the supplies once the shelter has been occupied. In
general, all supplies and tools should be stored in protected places under
lock and key or with break glass access in the event the key is not avail-
able when needed. Storaée should be in a dry and freeze proof area,
and as near to the food area as possitle.

"Where feasible, shelving should be installed that could supgoxt the
heavy containers of 70 pounds or more on the {loor level and then
arranged above the floor according to weight. The shelves should be
designed to conserve space and sturdy enough to support packages up

to 50 pounds.
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Both water and food stocks should be inspected every six months
and canned food used and replaced every two years. Supplementary
foods supplied by the community should undergo the same inspection
after having met the same standards of selec.tion for storage and
consumption. Personal stocks of special diets should be turned over '

to the food manager for storage and later issued to the appropriate

person. {See Chapter V, section B, 'lssuing and Inventories')

Stockpiling Food for Overflow or Emergency Use.

It is planned that all designated public shelters will be stocked with
a specified number of water and food rations according to the capacity
of each shelter. Itis assumed, however, that in many cases, over-
crowding will be a problem.’

Where such ‘conditions exist, management may be forced to move
some of the occupants to an adjacent area having a lower protection
factor.

This being the case, it would be convenient if part of the food
supplies were packed in individual parcels so that those who must leave
the miain shelter will have their own two-week supply of food.

With this in raind, the following survival menu has been designed
to provide a nourishing and balanced daily menu. In addition to the
basic ratior; of survival biscuits, three spreads and coffee, miln and
sugar have been added. This makes a total of more than 1400 calories
per person per day.

The food cculd be packed in a handy package which, with a supply
of plastic spoons, a can opener and a cup, would weigh about 10 pounds.
Such a packet could be easily picked up and transported Ly one @oving to

another area and would assure adequate fcod for the shelter period.
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A grcater degree of comfort niight be achieved by adding
additional equipment in the form of a sterno stove, fuel, and a small
container for heating hot water. A person with such a food kit and
equipment would then be independent of any other food supply.

The following list of foods with the given amounts of each indicated
would constitute the contents of the Pac. The suggested daily menu
may be \;-aried according to the preference of the individual.

Such a focd pac as specified would be welcomed by many house-
holders throughout the country as a foundation for th..i» own family
stockpile of foods for emergency vse, as recommended by Civil Defense
authorities, The entire pac is light enough to be carried by travelers
and kept in the trunk of the car. The total costis about $12., and the
total weight is 12 pounds. '

Additional fluids to the extent of one quart per person per day

are needed. This might be in the form of bottled or canned beverages

or juices.

"SURVIVAL FOOD - PAC"

Sugpested Daily Menu

Breakfast : Lunch Dinner

8 survival biscuits - 8 survival biscuits 10 survival biscuits
1 oz. jam ! oz. peanut butter 1 oz. chcese spread
8 oz. instant coffee 8 oz. instant coffee 1 o0z. jam

1/2 oz. evaporated milk 1/2 oz. evap. milk 8 o:. .nstant coffee
1ts. sugar 1 ts. sugar 1/2 oz. evap. milk

1ts, sugar

Total daily calories: 1403
Tnotal 14-day calories: 19, 642
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The aforementioned itzms may be conveniently stored in an

""8-Pac Food Kit'" in the following containers:

i 5 3/4 1b. tin of survival biscuits (390 biscuits)
3 12 oz. glass jars, assorted jellics and jams
1 #1 2 oz.glass jar peanut butter
1 14 oz. glass jar cheese spread
1 13 oz. can evaporated milk
1 2 o7 jar instant coffee
1 improvised jar of sugar, 1/2 lb. contents
Other minimum supplies necessary to complete the food kit would includé:
1 can opener 1 Sterno stove #25 {(cost 99¢)
1 cup for coffee 5 canned heat {cost 19¢ & 39¢ ea.)

12 plastic spoons

_ Cost o.f food: 60¢ per day, or $8. 40

Other supplies: $4.00 including stove & fuel
Total cost: $12. 40

Weight: 12 lbs.
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The Selection of Food

In addition to the basic ration, other food may be available if the
capacity of the shelter permits. The shelter occupants for a given
area will have been advised that they :aay, under the above restrictions,
supplement the basic rations with additional water or food.

Guantities and kinds of such food must be adapted to the shelter
accordinyg to the facilities for storihg and serving it, the equipment for
preparing it, and the nature of the population. In general, the same
criteria used in making up the basic ration should be kept in mind

in receiving supplementary foods.

They are as follows. Food should be selected having:

[

A relatively long shelter life - to reduce replacement cost.

Palatability - food of the kind usually consumed in the area,
and food that can be easily varied. '

May be eaten hot or cold - circumstances may preclude cooking

or warming up food.

Relatively economical - original outlay and replacement

costs low,

Easily prepared and served - mass feeding with unskilled help

makes this important.
Suitability - suitable to the clientele of the shelter.
Little waste - garbage disposal will be a limiting problem.

Variety in texture and consistency - a reasonable amount

of roughage.

All containers should be vermin proof - especially for longer

storage periods.
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10. High calorie/bulk ratio - where space is limited

food should have a high caloric content.

11. Hygroscopic qualities - low moislure absorption.

12, Miniraum food spoilage - contents of cans should pour

as clean as possible.

13, Foods requiring a short cooking time should be selected,

14. High liquid content would be helpful.

15. Freeze-proof - where frost is a factor.
16. Resistance to high humidity - c¢rdinary paper containers

would soon break down.

These suggestions are for the guidance of the food manager
in recommending supplementary food for acceptance at the shelter.

In addition to the quality of the food, the manager should
check the quantity in each container in terms of portions for
distribution. The following table, Exhibit M-1, showing the actual
capacity and 4 oz. portions in all different sizes of cans will be found
to be very convenient in preparing ;'elatively equal portions for

distribution.
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CAN SIZES AND PORTIONS

Fluid Oz. Capacity Nominal 4 oz. Portions Actual Portions
Z.

Nominal . Per Can Fluid Oz.

1/4 oblong ; ' 2

1/2 oblong i

3/4 oblong i

1 oval ! 3

211 Cylinder i

12 vz, oblong f ’

6 oz. 6 I '

1/2 fiat l 7-3/4 - 8-1/2 oz. |

72 ! ) )

8z E 7-3/4 2 3.88

1 picnic ! 9-1/2

1 Tall i 15 3 5

300 : 13-1/2 . 3.38

303 ! 15 4 | 3. 75

2 ’ 18 5 3.8

2-1/2 E 26 6-17 4.34-3.72

3 | g

3 Cylinder | 46 1 -12 4.18 - 3. 83
| ’ 5 ;

? I 13.55-3.42

‘ !
? "Purchase and Use of Canned Foods" - :

: j
‘ 10 . 96 24-25-26-27-28 | 41-3. 84-3. 69
i
American Can Company, 100 Park Avenue, New York City

Exhibit M -1 46.
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The Conservation of I'ood and Water

When all the food has arrived and is stored in the shelter, the
food manager has a serious responsibility for iis conservation. Once
the doors are closed, it must be assur -ed that there will be no additional
supplies. The welfare of the group demands strict control and careful
distribution of all resources on hand.

Until the aepletion rate of the supplies indicates otherwice, an
allowance of not more than 1, 000 calories per person per day should be
made. When the population has been determined and the probable
duration of the confinement estimated, it is likely the ration can be
increased. If it is evident that the supplies will support a more liberzal
ration, the amounts per mezl should be increased.

Food should not be released to the occupants except at meal time
and then only the amount they will consume. Trading in surpluses saved

from a meal should be discouraged.

Sanitary Regulations for Fobod Handlers

With a voluntary food staff, training in sanitary regulations for
food handlers would be very urgent. A list of regulations posted where
all could read them, such as the items listed below, would counstitute
minimum conformity to health regulations.

1. Food exchange should take place in sanitary surround.ngs

to avoid exposing food to contamination.

2. Anyone engaged in the handling of food must keep all parts

of his body clean. He must keep clothing as clean as

possible, cover any abrasions, cuts, or other sores with

47.

oy

et o L AR B w1




a suitable dressing, and refrain from spitting or smoking
near food.

3. Articles of equipment used in a food operation must be clean.
They must be made of such material and in such a way as
to prevent.any risk of contamination.

4. Carriers of food should not have infectious diseascs.

5. Fcod should not be wrapped in printed papers for st-age
or transportation.

6. When toilets must bo rear food operations, they must be
clean and well ventilated if ‘possible. No food should be
stored in a toilet room.

7. All food handlers should be warned by signs to clean their

hands before handling food.

If water is not ava;iiable, disinfectants should be provided. A
small pan in which a germicidal solution can be placed for hand warhing
after toilet use, together with disposable towels for drying hands,
is advisable. '

Occupants who cannot or do not care to abide by these regulations
should not be employed in the foods division. The serious consequences
of sickness and disease under shelter conditions justifies extreme
precautionary safeguards in the preparation and serving of foods.

‘‘hese measures should include daily health inspection of fcod Landlers
and alertness in identifying sources of infection which may create a
health hazard. Waste food and empty food containers after use, should
be piaced in a tight receptacle until they can be dispbsed of.

In the larger shelters, health and sanitation problems will be

under the direct contro! of a special officer, but the preventive aspec*
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of health and the total supervisory problem in most shelters would be
the responsibility of the food manager. With very limited water supplies

for cleaning and restricted sanitary equipment, spccial training and

. extreme care should be undertaken by “ood supervisovs.

In the lirnited space of the shelter, good sanitation is not merely

a matter of comfort, it could be a matter of life or death, Human waste

can spread such diseases as typhoid, dysentery and diarilica

Waste Disposal

The limited amount of fresh air and the serious consequences
of disease under sheltér conditions, justify extreme precaution in
the disposal of waste from process'mg' food. The use of packaged
rations will minimize the sanitary problem but it will still bear
inspection ana planning; Empty cans should be crushed and placed in
a closed container for final disposal at the first opportunity, When it‘
is safe to open a door, they could be removed.

Shelter floors should be kept clean of litter or waste material
without creating dust. Some of the extra help might well be used to
police given corrid‘o:s and see that all waste is properly disposed of.
Each unit should police the area assigned to it. The shortage of water
suggests the use of paper towels for cleaning, but they should be used

several times before disposal to cons2rve the supply.

The Preparation of Food

As a result of the limited space and equipment, as well as the
untrained help, the preparation of food in shelters should be kepr as

simple as possible. The basic ration will require someone to break open
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food packages and hand the allotted number of biscuits to each shelter
occupant, and perhaps opening some cans containing a spread of some
sort tc make the biscuits more attractive will be necessary, If heat
is available, preparing water for cofee or tea will be essential.

Since little else can be doﬂe to enrich the taste of the food or
relieve the monotony of the diet, attention will focus on equality of
portions anda sa.itar, operations,

Where significant amounts of supplementary foods have been
gtored and the use of heat can be tolerated, the situation becomes more
complex. More palatable mixtures could be prepared and variation in
the diet could be offered. It is strongly recommended that gll
supplementary food be in appropriate cans requiring a ininimum of
preparation. Where candies are provided, they should be prepared

in individual plastic bags for distribution.

The Distribution of Water

Because of its importance to survival, the preservation and
diatribution of water requires thoughtful consideration. The water
supply will help determine the number of people who can be admitted
to the shelter a'nd its equitable distribution will have much to do with
the morale of the occupants. With a possibility of as little as one quart
per person per day stored, as indicated by the basic ratirn, the first
effort of the food manager should be to supplement this ration by at
least doubling the supply.

A second problem is the size of the containers used for

storing water. Some of the vessels proposed are too large for easy
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manipulation and if they are found in a shelter, provision should be
made for pouring from them into smaller colntainers for easier
distribution. A five gallon water can is about as heavy as most
people would be able to pour from safely without undue spilling

or injury.

Whers the 150 'bs, vessels contain the water, the f~1l- wing

procedures are suggested for handling it.

A metal drum {17-1/2 gallon metal drum) with a removable
lid, (diameter is 16", height is 21", capacity 17-1/2 gallons,
weight 50 pounds) contain g\i/o formed polyethylene bags of 4 mil.
thickness. The outer bag yying next to the drum has a cylindrici[al

neck; the inner bag, of the same thickness, has a formed neck large

enough to accept a garden hose for filling.and may be adapted toi a
formed nozzle for pouring. After filling, thc neck of the inner t;ag is
twisted, doubled back on itself, and secured with plastic "wire";
The entire inner bag is then covered with the folds of the outer bag,
and the cover placed over the drum. (Stacking - 2 tiers - metal cover).
The service of watex in this form of container involvas
removal from stores. Because of the weight involved, this will
require the efforts of two or three able men, preferably experiénced
in lifting and handling heavy objects. They should be cautionei
against shifting of load anc& the posgibility of springing the top of the
container while handling. |

When the container is moved, it should be placed in an

ugright position on the floo., the top removed, the outer bag unfolded,

the neck released, and the pouring nozzle inserted and secured.
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Examine the edge of the can for sharp protuberances which should

be removed or avoidzad. Two men should stand on each sidz of the
container while a third manipulates the nozzle. The container should
be carefully tilted until water gently !lows over the edge of the
container (although in the plastic bag). Gentle delivery of water can
be accomplished by raising or lowering the neck and nozzle. Ii this
procedure water will be contained in the plastic bag outside ~! the
container. The quantity of this water should be kept to a minimum of
perhaps 2 i;uarts being replenished from time to time by again tilting
the container. Under no circumstances should the container ever be
placed in a horizontal position until the totai remaining contents of
the bag are in the order of 2 quarts. Pr2mature horizontal positioning
will result in the bag and water rolling out of the can completely,
providing possibilities for rupturing the bag with consequent loss

of water. ‘

As the contents of the container decrease, and the container
must consequently be tipped more to the horizontal, thereby
decreasing the height from the floor of the pouring nozzle, it is
suggested, when the contents are about 2/3 gone, that the container
be raised and set on cither another full or previously emptied
container to gain additional height.

Whén empty, the porring nozzle is removed and used in the
same manner for the n;zxt coﬁtainer. )

This procedure, at its best, is awkward; and in inexperienced
hands may well result in personal injury to the handlers, such as

the development of a hernia, and the actual loss of water,
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It may be improved by the acquisition of a Decanting Truck which

permits securing the container to the truck and tii:ping the assembly on
rockers under one individual's very stable control. Where the number
of vccupants exceeds 100, the prov'iion of such a truck is highly
recommended. It is also an~cded in shelters devoted to women and
children, such as may occur in schools. The extreme awkwezrdness
as well as the slowness of this process, particularly is ¢..vded areas,
nust be recognized, and suit:ble barriers or guards estabiished to
© protect it.

A second method of intcrest is to provide a flexible plastic
tube with a shut-off on the end extending from the nozzle, and a disc
of fiber board, whose major diameter is equal to 15-1/2 inches with
a central hole of 4 inches. The nozzle and tube are passed through
the central hole and the disc laid horizontally on the plastic bag.
A downward force on the disc will cxert pressure on the bag and
~ause the water to flow up through the tube. Releasc of the downward
force will cause water flow to cease. Employing this principle, the
container can be elevated on a like container, the tube carefully filled
witn water, including any air, and the system will operate as a
siphon, when the end of the flexible tube is lowered below the water
level of the bag.

To elevate the water to the top of the water heat:r w'll require
more force than can probably be properly applied.

A more convenient type of water conta‘ner would be desirable.
ihe five gallon vessel described below has much to comrﬁend it, ’

especially in vertical shelters.
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These containers are standard 5 gallon metal cans with a
locked down top, and a plastic "bottle' for water. The pouring spout
is depressed and covered with a metal cap seal. Bottles are filled
with distilled water and are sealed a. the bottling plant. The assembly
weight is approximately 2Z prunds, and presents no problem in
transportation, pouring or emptying into a water heater. The container
will stack, and may be stacked four or five high.

In storing these containers, a'light covering sheet of nlastic
shuuld be placed vver the top of each which can be removed Lefore use,
serving as a dust cover to prevent contamination while pouring.

To use, the light metal cover is removed, the neck of the
bottle is pulled out, and the seal on the cap destroyed.

After emptying, the metal cover can be removed with a class
five can opener, the top of the flank can be cut off, and the resulting

container used for refuse or sanitary needs.

Water Container - Globe Equipment Corporation, Brooklyn 1, New York.

Approximétely 10-1/2 ounces (207 x 411). United States Coast Guard
Approval No, 160.026/27/2.

These containers are easily handled and issued in units.
Three cans constitute a daily ration, falling 1/2 ounce short of a quart.
Their size is highly conveni-nt for three times a day issue. They are
opened with the class five can opener. Empties can be readily
replaced in original containers.

Where the water situation is critical, each cup used should be

identified and a control system worked out to avoid allowing any one
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perscn to obtain more than his portion. Provision would also need
to be made for cleaning hands, especially of food handlers, with
something ocher than water.

The antiseptic recommended for shelter use is '"benzalkanium
chloride' also known as '""Zepbiran'. Benzalkanium chloride is a
mixture of alkyl dimethylbenzyl-ammonium chlorides and is ¢ itionic.
This preparation is widely used as an antiseptic and germic.dal agent
with water, it is effective as a hax;dv

in hospitals. Diluted 1:1¢

disinfectant and in sterile storuge of instruments. Itis also used

as a preservative in sterile eye solutions.

The Distribution of Food

The density of the shelter population, the space arrangement,
and the food supply will influence the way the pcople are fed. A
special service center near the food storage and preparation area,
set apart with son.e tables or counters would provide a good arrange-
ment for serving. The serving table shown in Exhibit M-2 would be
very convenient for serving at least 100 occupants, (See next page)}.

Where the basic ration in the form of biscuits served cold is
the chief diet, the need for tables or additional counters would be
reduced. Under such conditions, the appropriate number of cans of
biscuits could be turned over to the chairman of a small unit for
serving to his group. If, on the other hand, there was a large supply

cf supplementary foods and conditions permitted couking, more

space and service as well .5 utensils would be required.
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The distribution of cooked foods through crowded corridors
could create hazards as well as become a potential source of waste
through spilling.

If sleeping arrangements do not require day and night feeding
shifts, the customary community routine of three meals per day
should be the sc’.edule. The eating rhythms of the group should not
be disturbed more than necessary. 7The ration for iie day should be
set by the food manager after carefus evalvarion of the remaining
supplies and the probable duration of confinement.

The entire day's ration should not be passed out at one time
¢ven though crowded conditions would suggest such a procedure.
Food that is not consumed at a given meal is always in danger of.
being wasted or bartered, thus creating either a sanitary or morale
hazard. .

The training and disciplining of the service personnel in

dealing with rationed food deserves special attention. Most of the

staff will have had no experience with the distribution of rationed food.

They will be under severe pressure to be partial in their handouts,
especially as hunger and thirst develop. To surrender to such efforts
on the part of some occupants would immediately arcuse cumplaints
and strife leading to turmoil, If persisted in, it would causc a
breakdown of service. Lvery precaution must be taken by the food
manager to insure imgpartiality, Porticrs must be carefully
measured with no variations due either to carelessnecs or intent.
People who have brought supplementary foods to the shelter to avoid

strict rationing may create special problems of distribution.
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hazard. .
The training and disciplining of the service personnel in

dealing with rationed fooa deserves special attention. Most of the

staff will have had no experience with the distribution of rationed food.

They will be under severe pressure to be partial in their handouts,
especially as hunger and thirst develop. To surrender to such efforts
on the part of some occupants would immediately arouse complaints
and strife leading to turmo’l, If persisted in, it wculd cacsz a
breakdown of service. wvery precaution rnust be taken by the food
manager to insure inﬁiaa.rtia.lity. Portions must be carefully
measured with no variations AU': either to carelessness or intent,
People who have brought supplementary foods to the shelter to avoid

strict rationing may create special problems of distribution.
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Hungry children will tind it difficult enough to have to endure
privations and would not understand differences in portions. Food
supervisors will find it to their advantagc to keep the occupants
well informed of reserves and policies of distribution.

Becau.se nf the limitations on food and facilities, and the
complexity of the population, no ethnic or religious laws will be
recognized in the preparation or serving of fcod as far at ithe
food manager is concerned,

The storing of supplies of food other than the basic rations
will creatc complexities for the food manager. Before signii.icant
quantitics of such supplementary foods are accepted for storage,
the fooa manager or his representative should be assured that they
have met the qualifications set forth earlicr for the selection of
shelter foods,{ and that the following assumptions about the shelter
can be verified)

1. That adeguate space, light, equipment and energy to

prepare these foods exists in the shelter.

2. That a staff has been trained for preparing.and serving them.

3. That they can be delivered in equal servings to all occupants

of the shelter.

4. That procéssing them will not upset temperature. canitary

or humidity cor litions.‘

5. That adequate water is available for ccoking themn and for

food sanitation.

6. That no refrigeration is r;ecessar);‘.

7. That whatever heating is done can be done with cans and

other avaiiable facilities.
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Fooud and Beverage Delivery Control

The tendency for people involved to take additional food in
other disasters suggests the nced for preventing cheating or stealing
through t;.ontrol systems. The most practical method of control is
as tollows:

As indicated earlier, all occupants are asked to form groups
of 8 - 10 members v ith the understanding that this grovup relationship
will persist tl.iough their shelter stay. They are asked to ele t a
group leader. -

At the time of the first service of water or food, the group
assembles as a unique entity at the service area, and a food control
deputy gives each member of the group a number such as I-3,
indicating the third member of group I. This mark is placed on the
hand of each group member with indelible pencil. The group leader
is asked to identify and remember each member, recording their
names and group numbers if such accounting is possible, The total
nun.ber in the group is recorded by the food control deputy.

No number or group assignment is to be made to an individual
who already possesses an indelible mark, thus preventing an individual
from becoming a member of two groups and so securing more than one
issue of food or water. It is expected that the quality of the indelible
marking will be such that it will persist long enough for the group
leader to become familiar wit.h the members of his gr¢ up.

In any event, the total number in a given group;@ill be known
and controlled by the food control deputy. Theﬂg‘roup 1L elf, once
established, will reject any additional members, and Jn absent member
who might be indisposed will be taken care of by the group. If desired.

the indelible marking can be renewed from time to time.
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Nutritional Values of Foods

The basic diet provided by the government was designed with
the purpose of providing the essential dictary elements for energy
and nutrients in the one biscuit. As long as the major portion of
the food supply comes from this source, the food manager will have
no problem of a healthy balance of food element3s. Where, on the
other hand, suppl - .nentary foods arc used.to a large extent, che
question of values may be raised. The food manager will tind
the charts made up from the ‘U. S. Department of Agriculture
Handbook No. 8 very useful in such a case. These charts shown
in the following exhibits give the composition of selected canned
foods most likely to be used in shelters. The amounts of the foods
have been reduced to ration size for easy calculation by the food

processor.

-
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COMPOSITION OF FOODS FOR SHELTERS IN
COMMON HOUSEHOLD UNITS

Catalog FOOD DESCRIPTION AND MEASURE Food Frotein Fat Total
Number ( Approximate) Energy Carbo-
{(Calories) hydrates

SOLIDS ( MEATC & FISH )

79 Corned Beef Hash Canned 3 oz. ©120 { 1,7 5.2 16.1
80 Roast Beef Canned 3 oz. Y- ) VL
83 Corned Bez2f, Caz .ned Lean 3 oz. I 159 22.5 1. 0
84 Corned Beef, Canned, ; .
) Med. Fat 3 oz. | 182 2l 5 10,

85 Corned Beef Canned, Fat 3 oz. | 221 - 20. 15, 0
86 Beef Dried or Chipped 1/2 cup 168 28.3 5.2
525 Canned Ham, Spiced 2 oz. 164 8.4 13.81.9

Luncheon Meat - Canned 2 oz. 164 8.4 13. 8

Spiced Sausage, Pork
591 ‘Salmon, Scckeye (Red) "3 oz. 147 17.2 8.2 ,0
Canned ‘

592 Sardines, Canned Oil 3 oz. 288 17.9 23, .9
692 Tunafish, Canned 3 oz. 247 20. 2 17. 8

SOUPS
612 Bean, Condensed 4 oz.
614 Beef, Condensed 4 oz.
621 Clam. Chowder, Condensed 4 oz.
628 Pea, Condensed 4 oz.
630 Tomuto, Condensed 4 oz.
632 Vegetable, Condensed 4 oz.
636 Navy Bean (Dehydrated) 1 oz.

Exhibit M - 3
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COMPOSITION OF FOODS FOR SHELTERS IN
COMMON HOUSEHAOLD UNITS

Catalog FOOD DESCRIPTION AND 24EASURE Food Protein Fat Total
Number {Approximate) Energy Carbo-
{Calories) hydrates
JAMS AND JELLIES
350 Honey Strained o- 1 tbls 62 i 10 4 .0 '16. 40
Extractea !
353 Jams, Marmalades, 1 tbls i 55 .10 c’ .10 114, 20
Preserves : i
354 Jellies 1 tbls 50 .0 ! .0 13.50
415 Molasses Cane Light 1 tbls 50 0 4 .o |13 50
472 Peanut Butter 1 tbls 92 4.2 7.6 3.4
665 Sugars Granulated 1tsp 16 .0 .0 4.2
CANDY
177 Butterscotch 1 oz. 116 .0 2.5 [24.3
173 Carameis 1 oz. 118 .8 3.3 j22,
179 Chocolate Sweetened Milk 1 oz. 143 2. 9.5 |15.8
180 Chocolate Sweetened Milk 1 oz. 151 2.3 10.914.2
Almonds
181 Chocolate Creams 1oz, 1o 1.1 4.0 |20,
184 Hard 1 oz. 108 .0 .0 28.
186 Peanut Brittle 1 nz, ; 125 P24 4.4 120.6
!
Exhibit M - 4
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COMPOSITION OF FOODS FOR SHELTERS IN
COMMON HOUSEHOLD UNITS

Catalog FOOD DESCRIPTION AND MEASURE Food ©Protein Fat Total
Number {Approximate) Energy Carbo-
(Calories) hydrates
FRUITS AND VEGETABLES ! i
L !
11 Aprlesauce canned 1/2 cup 50 .25 L2571 13.2
unsweetened ! ,
12 Applesauce Tanr.d 1/2 cup 92 .25 2 25,
sweetened l
15 Apricots Canned 1/2 cup . 38 60 .10 | 9. 90
waterpack i
16 Apricots Canned 1/2 cup . 102 .75 .20 ] 27.4
Syrup pack :
38 Red Kidney Beans 1/2 cup “us | 730 |.sof L
Canned .
40 Red Kidney Beans . 1/2 cup . 162 7. 50 4.3 | 25,
Canned baked Pork and :
- Molasses |
41 Pork and Temato Sauce  1/2 cup "147 7.50 2.70 24,
42 Beans, Lima canned 1/2 cup . 88 5.0 .4 ] 16.8
91 Beets, Canned 1/2 cup P4l 1.10 0| 9.7
107 Blueberries canned 12 cup 'oas .50 .50} 1.0
water pack i
108 Blueberries canned 1/2 cup ’ 122 . 50 .50 32. 4
syrup pack '
225 Chili Con Carne Canned 1/2 cup | 8s 4.4 6.3 2.5
no beans
247 Corn Canned 1/2 cup ' 85 2.6 .65] 20.60
275 Biscuits (Nat'l. Bisc. Co. ) P30 8.4 8.4| 719.0
1 biscuit '
318 Fruit Cocktail canned 1/2 cup ! 88 .50 .?51 23.8
326 Grapz Fruit Canned in /2 cup .90 . 45 .i5] 23.8
Syrup _ !
406 Pineapple Canned Syrup 1/2 cup 102 I . 60 .150] 27.5
R - 465"  Peallles sliced cannea  T/2 cup 38§ Je0T 1 oL107) 1041
474 Feors Canned water pack 1/2 cup 38 : .35 .10t 9.9
475 Pears Canned Syrup pack 1/2 cup 87 .25 .15 23,5
' 479 Peas, green canned 1/2 cup 84 - 4.2 .50 16.05
Exhibit M - 5 63.




COMPOSITION OF FOODS FOR SHELTERS IN

COMMON HOUSEHOLD UNITS

Catalog FOOD DESCRIPTION AND MEASURE Food Protein Fat Total
Number {Approximate) Energy Carbo-
{Calories) hydrates
JUICES ! :
10 Apple Juice Fresh *1/2cup | 62 | .10 0 - 17.2
or Canned ! : :
] H ¥
329  Grape F=:.* "uce 1/2 cup i 65 1 .60 20! 17.2
Sweetened i i
| i ‘ .
332 Grape Fruit Canned 1/2 cup 65 - .60 , .20 17.4
Sweetened ’ t
336 Grape Fruit, bottled 1/2 cup tooss .50 ' .o : 23.1
Commercial . ‘
445 Orange Juice Canned 1/2 cup 54 1L.00 |, .30, 13.60
Unsweetened , 1
. i )
508 Pineapple Juice Canned 1/2 cup 60.5 .30 ! .10' 16.2
548 Prune Juice Canned 1/2 cup 85 .50 .0  23.2
!
686 Tomato Juice Canned 1/2 cup 25 + 120 . .30 5.20
682 Tangerine Juice, 1/2 cup 47 L1e .40 1.3
Unsweetansd .
|
1
BEVERAGES . '
234  Cocoa Beverage Made 1/2 cup S ous | .40 .60 13
with Milk | ,
406  Evaporated Milk 1/2 cup 173 ! 8.80 1 9.90 12.9
unsweete‘n‘ed !
!
’ i
*1/2 cup equals 4 ouncé |
' |
|
Exhibit M - 6 I
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An adjusted austere ration supplementing the basic biscuits in the
interest of more appetizing meals is shown in the fbllowing tables for
breakfast, lunch, and dinner. These additional spreads and liquids add

much to the palatability of the food.

SAMPLE SHELTER MENU - 1290 CALORIES DAILY

Three menus for shelter feeding are currently envisioned. The
most austere i. ** . fed.ral-stocked ration consisting of survival biscuits
and one quart of water per person daily.

Each survival biscuit, 2-1/2 x 2-1/2, contains 30 calories and is low
in protein, high in carbohydrates. 2' x 2" biscuits contain 22 calories
each. Twenty-four large biscuits daily will provide ;?ZO caloriés.

This federal-stocked menu may be easily shpplemented by adding
spreads such as jam, honey, a.nd peanut butter. Instant tea and coffee,
evaporated milk, and sugar are added for the sake of morale. Tt : daily
caloric intake is thereby increased to 1290 calories. The following menu
may be varied by using different flavored spreads throughout the

fourteen day period. Each item has been analyzed to show its nutritive

value.
Breakfast Gm/ Calories Protein Gm. % Fat % Carbohydrates
portion %
* 8 biscuits 60, 4 240 5.07 8.4 85 79
1 oz, jam 40,0 110 .2 .5 .5 71

8 0z. coffee

1 tsp. sugar 4.0 16 . 100
1/2 oz. evap. 16.0 22 1.1 6.9 1.5 9

milk

REPTTWIY . i It
8 bis,uits 60. 4 240 5.07 8.4 85 79
1 oz. honey 42.0 124 .2 .23 80
8 oz. tea
1 tsp. sugar 4.0 ' 16 100
* 30 calorie biscuits
65.
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Dinner

10 biscuits 75.5 368 6. 34 8.4 8.5 79

1 oz. peanut 32.0 184 8. 4 26.3 44.0 21
butter

8 oz, coifee

1/2 0z. evap. 16.0 22 L1 6.9 1.5 9
milk

1 tsp. sugar 4.0 16 100

DAILY TOTAL 354,3 1290 27. 46 7.7 9.8 65

Problems of Abnoiinal Behavior

Provision should be maae also for the psychological well-being of .
the occupants. Along with the physiological needs of water, food, air and
temperature, management should be aware of the urgency of such psycholog-
ical needs as achievement, affection, freedom from fear, security, group
membership, and independence. Plans should be made from the opening |
of the shelter to reduce fear and provide a feeling of security.

There will be at least two periods of the shelter experience that will
be characterized by unusual behavior on the part of many of the occupants,
The first will be at the period of occupancy, particularly if a disaster has
already occurred and fallcut is a reality. The excitement, confusion, and
fear during such a period would require unusual leadership to restore order
and proceed with the routine of shelter living.

The second period will develop more gradually as the deprivations of
both a physiological and psychological nature begin to impinge on the
occupants. If space, heat, light scund, food, oxygen, and water are not
provided for adequately and supplies or controls break down, problems of

"
behavior will arise which all supervisors will have to face,
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The Problem of Deprivation

The supervisor of water and food in a shelter situation requires
an imaginative grasp cf the behavior of frustrated, frightened and
restricted individuals. Few people have any real conception of what
shelter living will entail. The many deprivations that must be imposed
will cause physiological, psychological and social reactions that must
be understood in o-der to avoid confusion and loss of control. These
rzactions may result from confinement, reduced water and food
supplies, foul air, high temperatures or humidity, loss of sleep, bad
sfnells, unusual noises, crowding and uncertainty.

The major studies of human reaction to shelter conditions have
been made with healthy mzle subjects, and physiological effects rathér
than emotional and social reactions have be_en noted. With women and
children in a real disaster where no escape is possible. many emotional
and social problems will arige, that the food manager and his staff must
identify and deal with, when no doctors are available.

Physiolozical or sensory deprivations are the most serious and
every effort should be made in planning shelter living to reduce them
as much as possible. Where fresh air, adequate food, and sufficient
water can be made available, life will be preserved and good morale
may bé developed. A shortage in any of these basic needs will start

a chain of reacticns that will be difficult to control,

Oxygen Deprivation

This may cause temporary or permanent damage to the individual
as well as severe problems of administration. Sufficient oxygen must

be assured through a satisfactory ventilation system. If by accident,
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the system‘ should break down or overerowding deplete the oxygen,
violent, uncontrollable activity such as that of a drowning person ensues
ultimately, and paralysis is apt to occur. Undoubtedly, the person is
unaware of the onset of his situatior and may fail to realize the
seriousness of his plight. Hence, supervisors must be on guard for

any symptoms.

Hunger

This may become an inescapable problem for many people in
shelters if only basic rations are available. Semi-starvation is
characterized by feelings of weakness, hunger pains, dizziness and
blackouts upen standing up suddenly. Tae hunger drive becomes the
dominant dynamic factor affecting the behavior of the person. There
is constant preoccupation with thoughts of food. Ultimately the
individual becomes unresponsive and uncooperative. Many emotional
problems arise. Attempts are made to steal food and other signs of

moral deterioration develop. The food manager is likely to have to

deal with various dezrees of hunger.

Man can live for weeks without food, but he can survive only a
few days without water. Next to 2ir, sufficient water should be given
top priority in stocking supplies. Deprived of water for a loug period
of time, men report that sensations of thirst become maddenin;.
Zdequate water should be stored and protected against waste by the
food service division. Serious behavior problems arise from a

depletion of water in the human system.
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QOdors

Bad odors in the shelter contribute to the discomforts of the
situation and may be 2 real cause of complaint and turmoil,
Fortunately, our olfactory senses become adapted to odors eo that
even foul odors become less objectionable, and very few people are
known to have died from bad smell. New.;erthelesa, loss of appetite,
nausea and ag ression may result from bad odors so that the food

manager will struggle to reduce them as much as possible.

Illumination

Sensory problems with light may result fromn over stimulation
or lack of it, Too much light has been known to cause increased
tension among confined people, and no light can create innumerable
problems. Darkness will lower morale by reducing actiities,
reading, and training. Problems of illumination should be ;afefully

planned and controlled.

Temperature and Humidity

It will be very difficult to control these factors in fallout shelters

-

with u.ncelrtain sources of power and little access to ‘resh air. Hot,
humid air sometimes produces vomiting and with little, if any, water
for sanitary purposes, it could result in a very messy as well as
unconfortable situation. Many of the internal temperature problems

will arise in connection with attempts to provide hot foods so that

the food manage. may have to face controversial decisions in this case.
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Sounds or Noise

Here the problem may be excessive stimulation rather .than
deprivation, but judging trom other‘ confinement experiences, continuous
or loud noises or even continuous harmony may irritate some people
and cause aggressive emotional responses. Every effort to mask or
eliminate noises should be taken in the planning for shelter living.
Noisy mont~-z ' : far~ may disturb some people. Control of vnnecessary

noise is a continuing problem for management.

Sleep

The pattern. of behavior by which we satisfy the need for slcep
is partly the result of cultural factors. Our pattern is based on the
regular alteration of sleep and darkness. Man may go many hours
without sleep although some cleep is necessary to recover from fatigue,
Most people require from 6 - 9 hours olf sleep daily, and when men
have been allowed to sicep as much as they care to, the average was
7.9 hours per day, With sleep deprivation, concentration is impaired,
motor performance deteriorates, and the individual is easily disturbed
emotionally. Lack of sleep is a common complaint of people who have
spent time in shelters. Many factors are involved, but every effort
should be made to make sleep possible. Where lack of space makes it

necessary to recort to shifts, the problems are multipliec.

Appetite and Taste

Appetite may be stimulated by the sight, odor, and taste of fcod
with or without hunger, It .can be stimulated by appetizers or destroyed

by smelils. Seeing others eat stimulates eating. Habit plays an
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important part in the rhythms of eating when situations are favorable.
Taste will of necessity be sacrificed to convenience and gurvival. Some
people may refuse to eat under shelter conditions and may insist on

release before the signal for opening the doors is given,

Cr'owding

Crowding involves most of the skin and muscle senscs but its
real effect may be on the imagination. A feeling of claustrophobisa is
not uncommon in confined spaces. The sufferer has a feeling that the
walls are closing in on him and he is mentally very disturbed. By the
very nature of the shelter, limitations in space ‘ill‘ create problems of
heat, odors, humidity, and a;gressive behavior.| Some people will
insist on release in spite of any dangers that may be outside.

To these deprivations, some of which may become tyrannical in
nature, must be added the uncertainty of the future and the posa‘ible
breakdown of outside protection. On the cther hand, with wise rﬁanage~
ment, shelter confinement could be nothing more than an unpleasant
interruption of peoples’ lives.

If at all possible under the circumstances, it is much wiser
management to avoid deprivations that have to deai with reactions from
them. Wherever medical service is available, all indications of
abnormal reactions should be referred to thi; department.

Problems from Fears and Tensions

Anxiety, as well as the stresses or deprivations to be endured,
is also productive of emotional disturbances. Fear of the unknown is

a caure of emotional upset. In the early hours of shelter occupancy
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these symptoms rmay be quite common and may react unfavorably on
the normal piucedures of distribution and the morale of the occupants,
The well trained manager will expect s'ich problems and think first

of involvement of these people in some activity to quiet them down.

To most Americans the call to a disaster will be a novel and
horrifying experience. The problem of leaving homes and pets and
rushing to a covimunity shelter without knowledge of the security of
some member of the family will be a common and very disturbing
experience,

Less serious causes of emotional upset will be not knowing what
to expect of shelter living; fear of contagious disease because of the
close contacts with people; fear of suffocatici. in such a small space;

. possible fear of radioactive contamination through contact with other
people.

In the initial stages some of these people will create serious
managerent probléms that will be reflected in rejection of food and
increased aggression. Hea~zches and sleeplessness will follow with
many of the occupants which they may attribute to food or noise. Both
studies of actual disasters and polar studies have shown that the best
way to deal with these initial disturbances it to find useful employment
for these people if possible, Where space permits, some sort of
activity could be organized or provided.

Minor compiaints about lack of privacy, no hot food, no reading
facilities, etc. will come later and be an indication that the occupants
are returning to normal and panic is over.

Given such developments as high temperature and high humidity,

additional fears and discomfort will arise, particularly if methods of




control are inadeqguate or absent. Evcen in submarines where careful
attention is given by engineers to prevention of such problems, they
occasionally occur and cause both discom‘fort and illness.

Some occupants will be sure to .ind the food unpalatable or at
least mlonotonous and will refuse to eat. The problem will become a
nuisance but it may become severe if they try to leave the shelter
before the s._ nai for vpening the doors is given,

Many will suffer from constipation on the diet now provided,
with its lack of liquid, fruit; and other normal items.

Complaining cccupants need to be reminded {requently that
all men can endure much more than they think they can if they have

a will to do it, especially for the common good.

Post Shelter Adjustment

The period of shelter occupancy should be used by the food
manager to prepare the occupants for the food and water hazards which
they might face on leaving the shelter. Planning recovery from a
real nuclear attack involves a very imaginative effort at planning and
organization. Destruction could be widespread. Much of the food
and water supply in the neighborhood could still be contaminated. The
actual situation should be explored and reported on before people.are
allowed to return to their homes. If it is found that widespread
destruction and contamination exist, the shelter organization should
serve as a center for cooperative community decontamination

activities. Shelters that have prepared during confinement for auch

"an attack on disaster areas will be able to return to their homes earlier.
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The people should be informed during their stay in the shelter
that protection frora fallout is practical and attainable when approached
in an organized way. They should be made to realize that éystematic
planning and informed management will insure success if everyone
will ccoperate. The food ‘manager should plan to use the confinement
period as the time for teaching the nrm:éants of the water and food
hazard: *+at - suld crafront them. If fallout has been widespread, it
is possible that foods in the nhomes, in restaurants, in storez, and in
the fields will be contaminated. It is even possible that communication
and transportation will be destroyed and chances for getting new food
may be very limited. Under such conditions, instruction in the
processes of selecting' and decontaminating food should be undertaken
while the people await favorable reports from scouts. who are
monitor‘ing the area.

The responsibility of the food department to continue to supply
non-contaminated food through the facilities of the shelter longer
than originally anticipated is a distinct possibility. Supplementary
foods stored in warehouses which have not been affected or are
capab;le cf decontamination may need to be brought to the shelter
where they can be prepared and shared with those who have no such
reserves.

If occupants are prepared in advance for such conditions, it
will speed recovery and help to stabilize the community., Rescue and
evacuation teams could be organized. A decontamination team could
be established. Medical facilities could be planned for and law and

order restored where need:d. As soon as possible, clean-up jobs
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could be undertaken in some arcas, Utilities could be re-established,
communication restored so that reports could be received about
missing relatives, the fate of the government and national defenses
determined and the outlook for the frture estimated.

Post-entry training for post-exit existence would consist
essentially of conveying reliable information of the danger inherent
from fal.c » L. the ¢ .vironment and keeping the occupants aware of
changing conditions particularly as they apply to food. While emphasis
should be on prevention of serious contact with radiation, attention
should also be given to identifying danger signs, to protection against
radiation by shielding, and the possibilities of decontamination when
contact has been made.

Every responsible person should be expected to read prepared
Civil Defense instructions on how to operate radiological equipment,
These instruments will provide information about the extent and rate
of change in the radiclogical situation. As far as possible, individuals
should develop self-sufficiency before leaving the guidance of shelter
officials. They should know the necessity of removing debris from
around the house, and how to remove it safely, If in such a process,
they becor:e contaminaled, they should know how to apply first aid.
Emergency care of the sick and injured should be learned before
leaving the shezlter. Where the disaster has been widesp: ead, shelter
occupants might be the only source of aid.

The maintenance of law and ordes may be urgent in some
corraunities to prevent looting. The procurement of additional

supplies of food or the rationing of present stores rmay all call for
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cooperation and sacrifices to restore the community to some deyree

of effectiveness.
Movement of people may need to be restricted ¢t courts to be

restored where former institutions hav. been interfered with. There

could be a sizeable burial problem.

Problems w.”", Contamunated Food and Water

The habitab‘ility of an area after a confinemenrt period of a given period
of time will determine when occupants of the shelterimay leave permanently.
This exit time, ‘mv‘.lst of necessity, be flexible and suiwject to careful
determination of Ladiation throughout the ncighborhojcd. Some sections
may continue to be unsafe for a much longer period t:han others and as long
as there is danger from fallout, the occupants wouldf.be expected to continue
to use the shelter at least for Qleeping or eating. Tk;ere will be no sure way
to predict the best time to quit a shelter. This will be a judgment made by
management who will be in contact with Civil Defense authorities.

This uncertain situation will create many problems for the food
manager. It imay be necessary to stretch his suppliés farther than he had
originally planneti. On the other hand, foods stored in basements or ware-
houses may be available for distribution. As soon a§ it is safe for anyone

. [
to leave the shelter, information about stored foods should be sought and
their relative al.lvaila.bility determined. If ample safe food it found,
occupants will need only to understand the need for caution in the‘i;- use.

The food manager should learn as much a2¢ prssible about radiation
levels in surrounding areas before he uses outside food or permits

occupants to use it. This means that a campaign of information about
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these dangers and possibilities of serious consequences must be carried
out once the shelter is occupied and ready for such instruction. Close
contact with outside reports and radiological personnel within the shelter
should be maintained {or dependat'~ info;-mation. With the consent of

the manager, short excursions might be undertaken after a few days of
occupancy by reliable staff members and samples they may collect for
analysis might serve as a guide to further exploration. ' If supplies of food
and water permit, the food managzr should operate conservatively in
undertaking the use of exposea feods.

Until he is quite sure of the accuracy of his data, ﬁe should make no
predictions of the termination of his responsibility. The food service
should continue until all occupants are assured of a safe supply of food
outside.

If communication has been maintained with local headquarters of
Civil Defense, th=ir instruction with respect to‘ the fallout situation should
be followed, but occupanté should not be released into an infected area

until they have been carefully instructed about possible dangers.

Dezontamination Processes

Sir.ce one of the objectives of civil defense actions is to minimize the
radiation exposure of people to as low a level as possible, the internal as
well as the external radiation hazard should be considered. Investigations
have indicated that as a primiry annihilator, ingestion of contaminated
food and water is of littie consequence. Radiation from ingested radio-
active material produces gradual damage thus becoming a long-term

postattack rccovery problem.

77.




Decontamination is the process of removing radioactive material
from a location where it is a hazard to one in which it can do little or no
harm. It is one of the means which are availab]el for reducing the radiation
dose that would be received from fallout. Radiation measuring instruments
should be used not only to determine the effectiveness of the decontamina-
tion but also to make sure that the contaminated material is disposed of
safely.

Because of its particular nature, fallout will tend to collect on horizon-
tal surfaces, e.g., roofs, streets, tops of vehicles, on top of open foods,
on the ground. The main efiort should k= directed to clearing such places
in preliminary decontamination. If an adequate supply of water is available
that would be the simplest way to achieve this. A detergent will make the
water more effective,

Contaminated materials should not be burned. Ashes would carry the
contamination wherever they are moved to. Radioactivity cannot be
destroyed.‘ It must have time to decomnpose,

If emergency food supplies are exhausted or become contaminated in
the course of the attack, the food manager will need to be informed about
the decontamination of such foods. If food stored in‘refrigerators or
basements has been exhausted and canned foods are not available, he would
have to resort to food in the fields. Fresh fruits or vegetables can be
washed or peeled to remove the outer skins or leaves. Boiling or coolking
the food has no effect in removing the fallout material. Potatoes, corn,
or other field crrps exposed to early fallont would be safe tu eat after
cleaning. Crain that has been covered would be safe but should be washed

The meat of farm animals and poultry is probably freer from radiation

than meat on the market unless refrigerated and protected. Chickens are
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relatively resistant to radiation, especially if they are raised under cover
and fed packaged food. If available. eggs and poultry meat would be good
food for the interim period of decontamination. Chickens should be
provided with food and water for the period of the disaster as an important
extra food reserve. .

Every family, even though they expect to occupy a designated public
shelter, might be well advised to put aside a two week supply of canned
food and water that would be on hand when they emerge from confinement.
If fallout has been general, it might be days before a safe susply of foed
from regular community sources would be available. .

Stored food should be in cans, jars, or tightly sealed paper containers.
Food should be selected that will last for months without refrigeration and
can be eaten without cooking. As far as possible, the needs and preferences
of family members should be taken into consideration. Familiar foods
would be more acceptable in a disaster situation. As far as possible,
tocds should be stocked that meet nutrient and caloric values. A conven-
ient set of tables for food values in canned food is available from the
National Canners Association - Canned Food Tables.

Cans and jars of appropriate size for family needs for one meal
should be selected. This is especially true for foods that deteriorate
rapidly after the can is opened. Food spoilage ina ‘;vell.-filled, well-
insulated home freezer does not begin until several days after thé power
goes off. The time will be from 3 - 5 days depending upon the size of the
freczer. Food should be used as necded and replaced to avoid spoilage

before the disaster,
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Water SuBElies

Domestic water supplies from underground sources will vsually
remain free from contamination., Water supplies from surface sources
may become contaminated if watersh-.ds and open reservoirs are in areas
of heavy fallout. It should be emphasized that mere boiling of water
contaminated with fallout is of absolutely no value in removal of the radio-
activity. Most of the radioactive fallout would be removed by zegular
water treatment which includes coagulation, sedimentation and filtration.
Chlorination has no value in removing fallout. Water may be dictilled to
make it safe for drinking purposes. The water contained in a hot water
heater at home would serve as an emergency supply provided it can be
removed without admitting contaminated water.

Radiation in itself does not affect water. It is only if the radioactive
particles themselves get into it that the water becomes dangerous. The
particles can be removed by a simple filtering procesé that is easily
devised.

It should be kept in mind that in shelter planning and post shelter
planning that water is more vital than food. Ample supplies for the
confinement period and the cleaning up peric;d should be safely stored where
they will be secure from contamination, and destruction of the vessels
containing it will not be likely.

The countermeasures for contaminated food and drinking water have
been developed and evaluated. They include conventional food processing
t‘echniques and existing conventional water treatruent procedures, plus
suggested expedient measures. These involve no new principal or
phenomena in addition to those already considered in the public health,

sanitation and water supply field. Th2 major portion of the fallout will be
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insoluble and removed along with the sand, silt and other surface con-
taminants. In no case should food or water be wasted or throwna away.
As a gencral rule, the best quality of water and the least contaminated
food should be consumed first. Howev: s, no one should be denied
food or water if the only suurce available is contaminated. Infants and
small children should be fed a miik substitute like similac, saylac

or a produrt like ruetrecal.
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Post Shelter Psychological Problems

The psychological effect of emergence from a shelter may be more

overwhelming than those noted at the time of entry. The failure to locate
relatives and {riends, the discovery of the complete destruction of homes,
plants, churches, and familiar places, the feeling of guilt or frustration
at not having helped save others; despair about the future and the feeling
of helplessness in face of the hopeless outlook; all these can create
situations in which only strong mcen could remain sane and rational.

It is hoped that the situation is more favorable at the conclusion of
the shelter period. It is to be hoped that normal life can be resumed with
certain precautions and organization provided to offer maximum protection.
The preparation and training for rebuilding society may be the vital thing
to satisfy the needs of the occupants for a new sense of purpose. Further-
more, training is the only way known to diminish fright.

Management should make it clear to the occupants of the shelter
that they should remain in the shelter until the sigaal is given to leave.
Before permanently closing the shelter and dismissing the staff, the
manager should have assurance that all occupants can return to their

homes or that provision has been made for their removal elsewhere.
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Radiation Sickness

If the disaster has been widespread, radiation sickness may be
a common problem both in the shelter and during the period following
confinemenrnt. It would be helptul if it could be identified early so that
proper treatment could be provided, or fears removed.

Radiation sickness is not contagious of course. Many of its
symptoms, Lhowever. “aay appear in anyone subjected to anxiety and
grcat stress, Since many people in the community will expericnce
these conditions, there might be a tendency for some people to panic
and assume they have been contaminated with fallout unless they are
farniliar with these facts.

The severity of radiation sickness depends on the amount of
radiation to which a person is exposed and on the length of the
exposure time. The body can take a limited amount of radiation
damage and repair itself without serious psermanent injury. Itis
only when one gets too much, too fast, that radiation sickness ¢+
possibly death may resuit.

It might be helpful to think of at least three different degrees
of radiation sickness in terms of the symptoms to be identified.

Some nausea, lack of appetite and fatigue shortly after exposure
would characterize a mild attack. The best treatment would be rest
and the person would be expected to recover rapidly and resume normal
activities. Unless the patient has been exposed to fallmlxt, it sho;.\ld
be expected that these symptoms are the result of wimotions or strain
of ¢ome sort. These facts would be comforting to the sufferer,

When the same symptums are more severe and ;cu-e accompanied

by vumiting and even prostration, the patient may Le suffering from a
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moderate attack. A few days rest may be all he nceds but gymptoms
may recur for a few weeks.

Again, when the above symptoms are followed in a week or
more with fever, sore mouth, and diarrhea or ulcerated and bleeding
gums, and in the third week the patient's hair starts to fall out, he
has had - severe attack. Recovery may rake tw‘o months, When
exporure has been overwhelming, death cumes in hours or days.

The following treatment has been suggested for all degrees of
exposure. General rest, aspirin for headache, motion-sickness

tablets for nausea, liquids as soon as possible for diarrhea and

vomiting, but not until vorﬁiting has stopped, then one teaspoon of
; table salt to one quart of cool water to be sipped slowly., For sore
’ mouth this solution can be used for a mouthwasl.
‘ Where professional medical care is not available, because of
emergency conditions, the first aid handbooks in the medical kit
should be followed closely.

When man is confronted with challenges to his existcnce, he
has proved himself to be a highly adaptive anirnal. Somehow he has
survived the disasters of the past, and unless totally destroyed he.

will survive the next one.
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