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.~.This study extends previous research into food distribution
under crisis relocation conditions by (1) investi gating the
effects of a nuclear attack on the reconfigured food distribution
system and the relocated popula tion , (2) identifying and evalua-
ting alternativ e means of providi ng food to the relocated popula-
t ion fo l lowing such an attack , and (3) reviewing existing crisis
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“~relocation guidance in the light of the probable postattack
consequences.

Under a crisis relocation strategy , the percen tage of population
surviving a nuclear attack is likely to exceed both the percentage
of surviving agricultural resources and the surviving food proces-
sing and distribution capability. A case study of Colorado Springs,
Colorado indicates that two of the most serious food distribution
problems following an attack are likely to be (1) transportation
system strain resulting from geographic supply/demand imbalances;
and (2) local distribut ion breakdowns resulting from damage to vul-
nerable wholesale warehouses. Each of these problems will be exa-
cerbatçd by a strategy of crisis relocation.
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In the long run, both the nationa l food distribution system and
its local Colorado extension appear to be suffi~ iently f lexible to
adapt to a wide range of postattack conditions. \However, neither
the national nor the local system as currently co~stituted can be
altered as quickly as immediate postattack condit]~ ns mi ght warrant.
Critical shortages of most commodities can be anticipated imme-
diately following an attack , with shortages of meat and dairy pro-
ducts being particularly severe.

On the basis of the case study, prototype crisis relocation
plans for the State of Colorado, the Colorado Springs area, and
a representative reception area (Fremont County, Colorado) have
been revised and updated to reflect postattack concerns. Guide-
l ines for state and local relocation planners in other areas have
been similarly updated.
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PREFA CE

This report was prepared as part of a ser ies of concurrent
studies undertaken by the Defense Civil Preparedness Agency to
investigate the potential planning and implementati on problems
associated wi th a crisis relocation strategy designed to transfer
populations from high-risk areas during periods of severe inter-
national crisis. The report was prepared under Contract DCPAO1-
76-C-0312, and addresses the probl ems incurred in distributing
food to survivors of an attack preceded by a crisis relocation.
The research described In the report was accomplished over a
one-year period in the Los Al tos, California offices of SYSTA N ,
Inc . under the direction of Dr. John W. Biliheimer, with assis—
tance from Mr. Arthur Simpson. Mr. Simpson was responsible for
tracing the flow of individual coninodities from producer to con-
sumer, and assess ing nuclea r attac k damage at national and loca l
levels. Ms. Gail Fondahi helped to assemble and interpret data
on food distribution and developed simplified nrocedures for corn-
puting transportation stress, while Ms. Carole Parker organized
and edited the final report.

In serving as technical monitor on the project, Mr. Georae
Van den Berghe of DCPA provided technical guidance throughout
the Investigation , and helped to establish convenient avenues
of liaison with concurrent crisis relocation studies. At the
national level , Mr. Steve Birmingham and Mr. Hanford Edsall of
DCPA also supplied useful guidance , while Mr. Frank Moi lner of
DCPA Region VI provided valuabl e background information on the
Colorado Springs Study Area.

This report has been prepared in three volumes :

Vol ume I: Analysis and Case Study

Volume II: Revised Planning Guidelines

Volume III: Prototype Plans (limi ted distribution )
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SUMMARY

INTRODUCTION

Past research into food distribution under emergency conditions has
traced the existing food supply network, investigated postattack food
availabilit y and accessibi lity under a strategy of in—place protection,
suggested promising means of reconfiguring the existing distr ibution
network to meet the needs of populations evacuated from central cities
under a crisis relocation strategy, and developed and documented guide-
lines for food distribution under crisis relocation conditions. The
current study extends the previous research by (I) investigating the
effects of a nuclear attack on the reconfigured food distribution system
and the relocated popu lation , (2) identif ying and evaluating alternative
means of providing food to the relocated population following such an
attack, and (3) reviewing existing crisis relocation guidance in the
light of the probable postattack consequences.

APPROAC H

To assess the impacts of nuclear attack on a reconfigured distrib-
ution network under a crisis relocation strategy, the current investiga-
tion has developed a quantitative picture of food distribution networks
serving a sample study area : Colorado Springs, Colorado. Supplies in
the food distribution network have been traced from producer to
consumer, and the location and size of inventories in each stage of the
distribution network have been plotted on a commodity—by-commodity basis
for the eight food groups of meat, milk , eggs, cereals and cereal prod-
ucts, fruits and vegetables , food fats and oils, potatoes, and sugar.
To provide a basis for assessing the probable postattack adequacy of the
reconfigured food distribution system in the sample city, a hypothetical
nuclear attack was postulated , and each element of the distribution
system from producer to consumer underwent a damage assessment analysis.
The results of this damage assessment were applied to the preatt ack
commodit y-flow model to predict the probable postattack flow of the
selected food groups to host-area survivors. The surviving distributio n
system was examined for bottlenecks that might be caused by losses in
production capability, l abor productivit y , supply availability, ware-
housing space, and transportation accessibilit y . The postattack Inven-
tor ies  der ived In this manner were compared with the U.S. Department of
Agr i cu l tu re ’s National Emergency Food Consumption standards to determine
the deg ree to which supplies of the selected commodities could be
ex pected to meet the requirement s of survivors. Alternative po stattack

s—i
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d i s t r i b u t i o n  s t ra teg ies  capable of meet in g these re qu ir ements were
postulated and evaluated, and promising strategies were examined for
components which could be incor porated into the pre attack guidance for
the relocation effort.

RESULTS OF DAMAGE ASSESSMENT

General Nation wide Picture

In previous postattack studies based on assumptions of in—place
protection in available shelters, the aggregate survival of the nation ’s
agricu l tural resources exceeded p opulation survival . Under a cris is
relocation strategy, however, the percentage of population surviving a
nuclear attack is likely to exceed both the percentag e of surviving
agricultural resources and the surviving food processing capability.
Nationwide estimates indicate that 90 percent of the U.S. population
could be expected to survive a nuclear attack following a successfu lly
executed crisis relocation strategy. By way of contrast, the most opti-
mistic current estimate for the survival of the nation ’s agricultural
crops sets an 82 percent survival rate, while the survival of livestock
and poultr y ranges from 54 to 63 percent of the current supply. Only 45
percent of the nation ’s current food processing capabilit y is expected
to survive an attack of the magnitude considered in this research.
Exhibit 1 summarizes the projected attack damag e for eight primar y
commodity groups and identifies cases in which shortages can be antici-
pated in the short and l ong term following an attack. In the short
term nationwide shortages of most commodities can be anticipated imme-
diately following an attack , with shortages of meat and dairy products
being particularl y severe.

Two of the most serious food distribution problems likely to emerge
following an attack will be :

1. Strain on the transportation network resulting from geographic
supply/demand imbalances ; and

2. Local distribution breakdowns resulting from damag e to vulner-
able wholesale warehouses.

Each of these problems will be exacerbated by a strategy of crisis relo-
cation. The survival of additional people in areas removed from trad i-
tional distribution centers can be expected to intensif y the stress
imposed on the damaged transportation system by the geographic separa-
tion between remaining food stocks and the surviving population .
Furthermore , the guidelines for food distribution under crisis reloca-
tion conditions rely heavil y on the continued operation of the most
vulnerable element of the local distribution system, the risk—area
wholesale warehouse . The lo ss o f these wareh ouses in an a t t a ck  w i l l
remove both important food inventories and a crucial stag i ng element in
the distribution system .

S—2

I- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~- . —------ -.-- .— - -.--- - -- .~~. -~~~~~~--—---



EXHIBIT S.l

RELATIVE NATIONWIDE VULNERABILITY OF CRITICAL FOOD COMMODITIES

Pro -’cted Attack Oamao~ Likely Postattack Availability
Coarvodity Pi~oduction Processing and Accessibi lity 

_____________

_______________ 
Capabilit y Capability Stockpi l es Short—Term _~~~~]er~

__
Meat r Moderate Moderate-Heavy No Si gnificant Severe Shortage Shortage

Stockoiles

M i l k  Moderate Moderate-Heavy No Significant Severe Shortage Shortage
Stockpiles

Eggs Moderate Moderate No Sion i~9cant Shortage Sli ght
- Stockpiles Shortage

Cereals LIght Moderate-Heavy Light-Modera te Severe shortages of processed Sufficient
stocks; ample suppli es of raw Stock
grain , which will repuire
transportation.

Fruits and Light-Moderate Light-Moderate No Si gnificant Sli ght Shortages Sufficient
Vegetables Stockpiles Stock

Food Fats Light Moderate—Heavy Moderate Slight Shortages Sufficient
and Oils . Stock

Potatoes Light Light-Moderate Light Sliql~t Shortages Sufficient
Stock

Sugar Light’ Moderate-Heavy Moderate Sliaht Shortages Sufficient
Stock

‘Damage Is light if attack occurs any time other than the i E G E N 0
ear l y growth and reproductive stacies following planting.
If an attack occurs when the crop is in this vulnerable Percent Percent
stage (around earl y June), damage will be moderate th Damage Surviving 0amag~ Survavino
heavy . Heaviest damage to soybeans will be in August. Light 80-100% Moderate—

Light—Moderate 70-50% Heavy 40-50%
Moderate 50-70% Heavy

(Percentage figures are for 0+30) 

- _ 
_ _



Colorado Springs Findin gs

Under a crisis relocation strategy, approximately 98 percent of the
Colorado Springs risk and host area population is expected to survive
the postulated attack. At some time during the first month following an
attack , these survivors can expect to experience severe shortages of
every commodity except potatoes and raw grain. Although supplies of
refined sugar are likel y to drop, requirements for sugar will drop even
further, so that critical shortages of this commodit y are not antici-
pated. The survival of Colorado ’s crop and livestock resources approxi-
mate nationwide survival rates. However , the Colorado food processing
industry is heavily concentrated in Denver and suffers far heavier
damage than is experienced nationwide. The survival rate for all Colo-
rado food processors except sugar refiners and fruit and vegetable
canners averaged 15 percent of preattack processing capabilit y.
Although most major meat packers wil l  be heavily damaged, the capacity
of the remaining plants can be expanded considerabl y by e l i m i n a t i n g
certain processing steps, and within six weeks after the attack these
plants could fill about 85 percent of the Colorado Springs host—area
emergency consumption requirements for meat.

As in other areas, the single commodity in shortest supply follow-
ing the postulated attack will be fluid milk. Heav y damage to local
milk processors wi l l  cause severe shortages of milk to persist for
several months following an attack. However , since most of the dairy
herd will still continue to be productive, production of evaporated mi l k
could be increased and fresh milk could be ship ped out of the state for
dr ying and returned for use within Colorado. Milk could also be
purchased directly from host—area dairy farmers. Even taking into
account these and other alternative courses of action, however , it is
unlikely that preattack consumption levels of fluid milk would be
attained at any time during the first postattack year.

Heavy damage to Colorado flour mills and bakeries will cause short-
ages of baked products during the first year following an attack. Over-
all U .S. milling and baking capacity survival is much greater than that
for Colorado , and local shortages could be alleviated somewhat by ship-
ments of flou r products from outside the state. In addition, the cereal
shortage during the immediate postattack period can be offset by releas—
ing a portion of Colorado ’s grain reserves to mass—feeding facilities.

Colorado storage facilities for such raw products as wheat and
potatoes are generall y located outside the major risk areas, and will
survive w ith little damage. Major wholesale distribution facilities, on
the other hand, which are located mainly in Denver, will be very heavily
damaged by blast and fire. Only an estimated 5 percent of Colorado ’s
wholesale food d istribution warehouse capacity would survive the postu—
lated attack . The throughput of these surviving wholesalers might be
increased 50 percent within ten days following the attack . Warehouse
space equivalent to an additional 12Z of preattack capacity is availa ble
in buildings located in Larimer County. Tile remaining di stribution
capacity required to support the flow of food to Colorado Springs survi—
vors wil l  have to come from commandeered space or the construction of
emergency warehouses.

5-4
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POSTATTACK SYSTEM FLEX IBILITY

In the long run e both the nat ionaV food distribution system and its
local Colorado extension appear to be su f f ic i ently f l ex i b l e  to adapt to
a wide rang e of postat tack conditions. Howev er, neither the national
nor the local system as current ly constituted can be altered as quickl y
as immediate postattack conditions might warrant.

Su~m )v

At the supply end of the distribution system, aggregate production
during the first postattack year is likel y to fall short of demand if
the attack has been preceded by a successful evacuation. However ,
surviving stockpiles of grain may be substituted for less plentiful
products. Even so, geographic supply/demand imbalances are almost
certain to exist. so that stockpiles of non—perishable commodities in
each low—risk host area appear to offer the only practical insurance
against a loss of supply at  the local level during the immediate postat—
tack period.

Processinq

The overall survival rate of the food processing industry is roughly
half that of the national population under a strategy of crisis reloca-
tion. Local dairies and bakeries are particularl y vulnerable to popula-
tion—based attacks. Postattack food-processing capacity will be
enhanced by the abilit y of many surviving plants (dairies and bakeries
included ) to expand their output beyond preattack levels by simplifying
processing methods, by increasing emplo yment or the number of shifts
worked , or by relaxing qualit y control tolerances. Under certain
circumstances , abandoned facilities or closel y-related technologies may
be converted to food processing followin g an attack . For instance , feed
mills could be converted to whole—wheat flour production. For any food
that can be distributed in its raw form —— and most foods can —— food
processing capability should never be allowed to become a serious
distribution bottleneck following an attack .

Distribution

At the local level , postattack distr ibution problems pose the most
serious potential constriction in the food supply channel. Host—area
retailers will need to be resupplied within 14 days after the attack,
and mass feeding centers will need to be resuppl led almost immediately.
However , the primary preattack source of supply for these outlets, the
r isk-area wholesa ler ,  w i l l  suffer heavy at tack damage. A f te r  roughly
ten days, surviving wholesale warehouses could increase their throughput
by about 50 percent. A similar dela y could be incurred before unused
commercia l space could be converted effectivel y to postattack warehous-
ing . At least four to eight weeks will be required before emergency
warehouses can be constructed to support any demand not met by warehouse
expansion and space conversion . During this period , substantial
supplies of food will have to be channeled through mass—feeding centers
or emergency supply depots.

S—5
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Although the need for mass-feedin g programs may not extend more
than one month beyond the attack date , there seems to be a significant
probability that such programs will be needed and that the need will be
critical from the standpoint of both morale and nourishment. If this
need is to be met effective ly in the immediate postattack period , a
corresponding need for tra ining recruits and planning mass—feeding oper-
ations must be met well in advance of any attack .

IMPLICATIONS 0[.fOSTATTACK RESEARCH ON CRISIS RELOCATION GUIDANCE

The results of the postattack research in the Colorado Spring s
study area have been reviewed in light of the current guidance for
crisis relocation planning . As a result of this review , it appeared
that the basic strateg y proposed for food distribution under crisis
relocation conditions was sound, even thoug h the continued use of risk—
area warehouses left this element of the distribution system vulnerable
to attack. However , the analysis accompanying the damag e assessment and
evaluation procedures brou ght to light several elements which should be
included in the crisis relocation guidance issued by the federal govern-
ment and in the crisis relocation plans for a specific area. These
elements include :

1. Provision for identif ying critical stockpiles of food held
outside the normal distribution channels w ithin the risk area
and moving these stockpiles to the host area;

2. Provision for identif ying host-area building s which might be
converted to food warehouses under emergency conditions and
estimating the utilit y of such converted space;

3. Guidelines for expanding the capacity of existing food
processing plants and convert ing the capacit y of other plants
to expand the production of critical commodities under crisis
relocation conditions; and

4. Guidelines for ant ici~ ating postattack shortages of specific
commodities and adjusting priorities for shipments during the
crisis relocation period accordingl y.

These elements , along with general postattack guidance for food decon—
tamization and distribution , have been incorporated in prototype crisis
relocation plans for the State of Colorado, the risk area of El Paso
County, and a sample host area, Fremont County. Guidelines for state
and local relocation planners have been updated to reflect these
elements , as well as other concerns Identified in extensive interviews
with planners and industry personnel.

S—6

I— -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ ~~- , -~~~~ -~~~~—.rn -~~———-..—— _ _ _ _



TABLE OF CONTENTS

SUMMARY . S-i

Page

1. INTRODUCTION 1-I

BACKGROUND 1-1
OBJECTIVES 1-2
REPORT ORGANIZATION 1-2

2. PAST RESEARCH AND CURRENT EMERGENCY PLANNING 2-1

OVERV IEW OF EXISTING FOOD DISTRIBUTION SYSTEM 2-1
SUMMARY OF PRIOR POSTATTACK RESEARCH 2-3

Agricultural Producers 2-4
Raw Food Reserves 2-4
Food Processors 2-5
Food Wholesalers 2 .5
Food Retailers

CURRENT USDA EMERGENCY PLANNING 2-5
Immed iate Postattack Action 2-6
Continuing Postattack Action 2-7

FOOD DISTRIBUTION UNDER CRISIS RELOCATION CONDIT IONS 2- ’
IMPLICATIONS OF PAST RESEARCH 2-11
CURRENT RESEARCH APPROACH ~-12

3. NORMA L AND EMERGENCY FOOD DISTRIBUTION PATTERNS IN COLORADO
SPRINGS 3-1

OVERVIEW OF THE COLORADO SPRINGS STUDY AREA 3-1
Evacuat ion Patterns 3-1
Ke y Assum p t i o n s  3 3

OVERVIEW OF EXISTING FOOD DISTRIBUTION SYSTEM 3 3
Food Distribution Channels 3..3
Local Food Production 3.4
Local Food Processing 3..7

OVERVIEW OF PROPOSED FOOD DISTRIBUTION ADJUSTMENTS 3..7
W h o l e s a l e r Ad jus tments  3 7
Retailer Adjustments 3—8
Potential Transportation Stress 3...9

COMMODITY FLOW PATTERNS 3-10
Meat and Meat Alternates 3- in

Poultry 3-10
Fish 3-13
Red Meats/Livestock Raising 3 1 3

_  -,~~ ~~~~~~~ ---- ---- --~~~~ 
____ 1z~_~~~.



-.. -— ..  . -

Meat Processing  3-13
Milk and Dairy Products 3-14

Milk Production 3-14
Milk Processing 3-16
Milk Distribution 3-16

Eggs 3-17
Processing 3-17
Egg Marketing Channels 3-17

Cereal and Cereal Products 3-19
Wheat Production and Distribution 3-19
Flour Mill ing 3-21
Bread Production and Distribution 3-21
Miscella neous Cereal Products 3-22

Fruits and Vegetables 3—22
Production 3-22
Distribution 3—24

Food Fats and Oils 3—26
Vegetab le Fats and Oils 3—26
Butter 3-27
Other An imal Fats and Oils 3-27

Potatoes 3-27
Fresh Distribution 3-28
Processed Dist ribution 3—28

Sugar and Sweets 3-33

4. POSTATTA~1( SITUATION ANALYSIS 4-1

NATIONAL EMERGENCY CONSUMPTION STANDARDS 4-1
DAMAGE ASSESSMENT 4-2

Population 4-2
Food 4-2

Agriculture 4-7
Process ing 4-7
Storage 4_7
D istribution 4—7

POSTATTACK FOOD INVENTORIES 4-9
POSTATTACI ( FOOD DISTRIBUTION 4-9

Meat and Meat Alternates 4-11
National Situation 4— 11
Colorado Situation 4-11
Emergency Construction of Processing Facilities 4—13
Summary of Options 4-14

Milk and Milk Products 4—15
Increasing Evaporated Milk Output 4-17
Substituting Dried Milk for Fluid Whole Milk 4-18
Expanding Fluid Milk Processing Capabilit y 4-22
Diverting Fluid Milk into Manufactured Dairy Products  4-22
Summary 4-23

Eggs 4-24
National Situation 4—24
Colorado Situation 4-24
Suppl y Options 4-24

Cereals 4-26
U.S. Situation 4-26 

~~~~~~~~ . . . . .~~ ~~~~~~~~~~~ . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



r ~~~~

- .

Colorado Situation 4-26
Major Alternative Options 4-28
Summary of Alternative Options 4-29

Fruits anc~ Vegetables 4-30
U.S. Situation 4-30
Colorado Situation 4-30
Supply A ltern~ tives 4-32

Food Fate and O il~s 4-32
U.S. Situatio r~ 4-32
Colorado Situ~ tion 4-33
Supply Alternatives 4-33

Potatoes 4-35
U.S. Situation 4-35
Colorado Situation 4—35
Supply Alternatives 4-36

Sugar 4-38
U.S. Situation 4-38
Colorado Situation 4-38
Alternative Options 4-38

COMPARISON OF COLORADO SPRINGS WITH OTHER RISK AREAS 4-40
SUMMARY AND CONCLUSIONS 4-43

5. REVIEW OF POSTATTACK ALTERNATIVES 5-1

INTRODUCTION 5-1
EVALUATION CRITERIA 5-1
POSTATTACK OPTIONS 5-1

Supply Alternatives 5-3
Supplier Substitution 5-3
Commodit y Substitution 5—4
USDA/ASCS Stockpiles 5-4

Processing Alternatives 5-5
Capacity Expansion 5-5
Capacit y Conversion 5_7
Do—it—Yourself Processing 5-8

Distribution Alternatives 5—10
Wholesaler Substitution 5-10
Emergenc y Warehouses 5-12

Transportation Alternatives 5-15
National Situation 5-17
Colorado Situation 5-18
Alternatives 5-20
Summary 5-21

SUMMARY OF POSTATTACK ALTERNATIVES 5-21

6. IMPLICATIONS OF POSTATTACK RESEARCH ON PREATTACK CRP GUIDELINES . 6-1

Stockpiles 6-1
Capacit y Expansion 6-2
Capacit y Conversion 6-2
Warehousing 6—2

Wholes ale Warehouses in Risk Areas 6-3
Relative Vulnerabilit y of Food Commodities 6-4
SUMMARY OF PREATTACK IMPLICATIONS 6-6



7. FIELD TESTS OF PLANNING GUIDELINES AND FOOD PROTOTYPE PLANS . . . 7-1

INTRODUCTION 7-1
VALIDATION AT THE PLANNING LEVEL 7 1

Approach Overview 7—2
Summar y of Sample Planner Comments 7-2
General Responses to Observations 7-6

VALIDATION AT THE IMPLEMENTATION LEVEL 7—6
Subject Areas Covered 7-7
Summary of Industry Contacts 7-8

RECOMMENDATIONS 7-9

Appendix A: Key Colorado Food Facilities With Blast Overpressure

Appendix B: USDA State Emergency Memorandum No. 60

References 

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



—.- ~~~~~~-
- - —- -- --

~
- -

~~~~~~~~~
- 

‘I ’

EFFECTS OF ATTACK ON FOOD DISTRIBUTION

TO THE RELOCATED POPULATION

VOLUME I: ANALYS IS AND CASE STUDY

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

~~~~~~~~~~.



r~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-

1. INTRODUCTION

1.1 BACKGROUND

The all—hazard , all—contingenc y civil preparedness program now
under study by the De fe nse Civil Preparedness Agency (DCPA ) recognizes
two basic strategies for protecting populations threatened by major
hazards:

One is to provide the best protection possible with the population
essentiall y in place, at or near their homes, schools, and places
of work. The second is for people to leave the threatened area if
time allows (Reference 1).

While the strategy of protection in place remains the primary strategy
for defense under nuclear attack conditions , the all-hazard , all-contin-
gency civil preparedness program recognizes the need to plan for the
contingenc y of relocating the population from high—risk areas during
periods of severe international crisis. Four primar y arg uments support
the need to plan for crisis relocation :

— It is probable that a nuclear attack upon the United States will
be preceded by a crisis build—up of sufficient duration to permit
population relocation from high-risk areas.

— If an adversary ’s cities were to be evacuated during a period of
crisis, United States cities should also be evacuated.

— It is likely that many citizens will leave larg e cities in the
face of crisis in a “spontaneous evacuation ,” whether or not they
are adv i sed to do so .

— Crisis relocation has been proven feasible in recent large—scale
evacuatio r s in the face of hurricane warnings.

The movement of la rg e mas ses of popu la t i on in ad vance of a threatened
attack w ill severely test the flexibil i t y of local and national food
distribution systems . Past research undertaken by SYSTAN (Reference 2)
has assessed the food requirements of the relocated populations, identi-
fied promising means of reconfiguring the existing food distribution
system to meet these requirements , and developed and documented guide-
lines for food distribution under crisis relocation conditions. The
current study extends the previous research by (1) investigating the
effects of a nuclear attack on the reconfigured food distribution system
and the relocated population , (2) identifying and evaluating alternative
means of providing food to the relocated population following such an
attack , and (3) reviewing existing crisis relocation guidance in the
light of probable postattack consequences. This research quantifies the
problem of providing food support for relocated populations following a
nuclear attack , and systematicall y proposes and evaluates alternative
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solutions to this problem. Where appl icab le, the proposed solutions are
examined in detail in a case study of Colorado Springs , Colorado .

1.2 OBJECTIVES

The general objective of the research described in this report as
been “to analyze the effects of an attack on this food system and deter-
mine the consequences for the relocated population .” Spe c i f i c cont rac-
tua l tasks have been to :

1. “I nvestigate alternate ways of providing supplies of food to
these populations for the period extending through the attack,
postattack and recovery period.

2. “On the basis of resu l ts obtained from this analysis, prepare
a set of planning guidelines and prototype food supply plans
for the period of attack and postattack following a cr i sis
relocation . These plans should naturall y follow the ones
prepared for the crisis period and should be in a form readil y
adaptable for incorporation in the overall crisis relocatio n
plans.

3. “Field test the planning guidelines and food prototype plans
prepared under (2) above and show how these tests he lp val i-
date the plans in order to make them more acceptable and read-
fly adaptable for CRP trans- and postattack conditions. ”

Task 1 is the subject of Volume I of this report (Chapters 1
through 6). Volume II contains one of the products of Task 2, the plan-
ning guidelines; and Volume III contains the other Task 2 product , the
).rototype food supply plans. Chapter 7 of Volume I describes the field
tests of guidelines and food prototype plans undertaken as part of Task
3.

1.3 REPORT ORGAN I ZATION

Chapter 2 of this report summarizes SYSTAN ’s g ui de l i n e s  f o r  rec on-
f igur ing the existing food distribution system under crisis relocation
conditions , reviews past research in postattac k food distribution and
discusses the impl i cat i ons of this research on the problem of estimating
the e f f e c t s  of an attack on a reconf igu r ed f ood d i st rib ut ion  network
designed to serve a relocated po pu lation . Chapter 3 describes normal
and emergenc y food di stribution patterns In Colorado Spring s. The flow
of in div i dual commodities is traced throug h the distribution network
f rom pr oducer to consu mer , and d ata are assem b led describing the loca-
t ion and vulnerab ili ty of food stock i w i thin that network. To provide a
basis fo r  assessing the probable postattack adequac y of the reconfigured
food distribution system in  the sai~i l e c ity, a hyp othetical attack was
postulated and each element of the thstribut lon system underwent a
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damag e assessment analysis. The results of this damag e assessment
ap pear in Chapter 4. These results were applied to th. preattack
commodit y—flow model to predict the p roba b l e  postattack flow of the
selected food groups to host—area survivors. Alternative postattack
distribution strategies capable of meeting the nutritional requirements
based on USDA National Emergency Consumption Standards were identified
and evaluated. Chapter 5 summarizes promising strategies for postattack
food d i st rib ut i on and d i scusses the imp l i cat i ons of these s t ra tegi es on
crisis relocation planning activities.

— _- -  

1-3 

---.- -~~~~~-- .. -

-

~

.- . - - —-- -

~ 

—- - -~.-.——~~~—- .~~~—--.-- .



2. PAST RESEARCH AND CURRENT EMERGENCY PLANNING

Past research into food distribution under emergency conditions has
outlined the current food distribution network in the United States,
investigated the probabl e implications of a nuclear attack on that
network, and suggested promising means of reconfiguring the existing
distribution network to meet the needs of populations evacuated from
central cities under a crisis relocation strategy . This section summa—
rizes the findings of previous research in postattack food distribution ,
and discusses the implications of these findings on the problem of esti-
mating the effects of an attack on a reconfigured food distribution
network designed to serve a relocated population.

2.1 OVERVIEW OF EXISTING FOOD DISTRIBUTI ON SYSTEM

Exhibit 2.1 depicts the major elements of the U.S. food distrib-
ution system, reflects the national, regional and local character of
these elements, and indicates the approximate vulnerabilit y of these
elements to nuclear attack relative to their location in designated risk
areas.t Retail food outlets tend to be distributed in accordance with
the consuming population, and hence are a ubiqui tous element within the
local food distribution system. Wholesale distribution warehouses are
re gi onal i n sco pe , and are genera l l y located i n la r ge popu la t i on
centers, which are also designated as high—risk target areas. Food
processors are both national and regional in character; sugar refineries
and yeast manufacturing plant s are examples of processors that typi cally
produce for a nationa l market, while bakeries and dairies tend to
concentrate on regional or even local markets. In the case of most U.S.
agricultural commodities, production tends to be concentrated in a few
large producing areas serving national markets. Although the producing
areas are generally located outside high—risk areas, this concentration
leads to significant production /consumption imbalances at the local and
regional levels. To illustrate the relative magnitude of this imbal-
ance, a prior study of agricultural vulnerability to nuclear attack
noted that the Pacific Northwest reg ion of the United States (Washing—
ton, Oregon, Idaho and Montana) produced enough food to feed fiv e times
the region ’s population, while the Northeast region (New York , New
Jersey and the six New England states) produced only enough food to feed
two out of thirteen of its residents.

Those elements of the distribution that would bear the brunt of
demand immediately before and after a crisis are those elements nearest
the consumer: food inventories held by wholesalers, retaile rs and the
consumers themselves. These elements of the system tend to be distrib-
uted evenly with regional population patterns, and are less subject to

‘Risk areas are defined to include all target areas identified in the
DCPA publication “High Risk Areas, ” Report TR—82, U.S. Defense Civil
Preparedness Agency, Wash ington, D.C., Apr il 1975 (Reference 3).
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EXHIBIT 2.1

PRINCIPAL ELEME~1TS OF THE FOOD DISTRIBUTION SYSTEM

Non-Risk Areas Risk Areas
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the geographic imbalances that mark the food production and processing
system. Using normal consumption rates as an index, U.S. grocery
wholesalers typicall y maintain between one and one—half and four weeks
of inventory. The lower end of this rang e of inventor y levels reflects
the performance of a chain store operation serving a limited geographic
area, while the upper limit of four weeks is more characteri stic of an
independent wholesaler serving clients scattered over a wide area.
Retailers typically maintain between one and three weeks of inventory,
with the level of any specific commodity being inversely related to its
perishability and demand. In addition to stock on the shelves of
wholesalers and retailers , an additional seven to ten days of supplies
are estimated to be in transit to wholesale warehouses at any time.
Furthermore , consumers have estimated that food stocks on hand could be
made to last between one and two weeks in time of emergency. Tak ing the
most conservative estimates of inventories available on the shelves of
wholesalers , retailers and consumers, then, it can be estimated that a
minimum of three weeks of food supplies will  be available at the
regional level at any time , with an additional week of supplies in
transit. Whereas retail stocks and home stocks are readil y available to
the consumer, wholesale stocks tend to be held in regional distribution
centers located within the nation ’s largest cities. Nearly two—thirds
of the urbanized risk areas scheduled for evacuation under a crisis
relocation strateg y rely on other metro politan areas for at least 50Z of
their wholesale food supplies. Food stockpiles under federal control
are insignificant. More details regarding the nature and capabilities
of the nation ’s existing food distribution network may be found in
References 2 and 5.

2.2 ~~MMARY OF PRIOR POSTATTACK RESEARCH

Past research into the problems of feeding the survivin g popula-
tions in a postattack environment has focused almost exclus ively on
existing channels of distribution , without considering any alterations
in those channels which might be necessary to support a crisis reloca-
tion strategy . The earliest investigations of these problems studied
the nationwide availability of food supplies and were concerned prima-
rily with the total calorie content of national food stocks (References
6, 7, 8 and 9). Although these nationwide calorie—counting expeditions
provided a generally reassuring picture of national food survival , they
were not sufficiently detailed to detect either local food shortages or
nutritional imbalances in areas top—heav y with calories provided by a
single commodity .

In 1965, in an effo rt to resolve the many unanswered questions
regarding local postattack commodit y distribution. Stanford Research
Inst itute undertook a detailed , commodit y—by-commodity investigation of
food distribution in the three cities of San Jose, Albuquerque and
Detroit (References 10, 11 and 12). These studies revealed that signii—
icant supply/demand imbalances could be anticipated at the local level
following a nuclear attack , and that damage to the local distribution
system could sev erel y restrict the flow of foodstuffs during the immedi—
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ate postattack period. Concurrent studies (References 4 and 13)
emphasized regional supply-demand imbalances and, hence, the importance
of the nat ional and local food distribution systems in postattack
recovery. A recent comprehensive study of potential postattack problems
identified wholesale food warehouses as the most vulnerable point in the
local distribution chain and concluded that food distribution breakdowns
posed one of the most serious threats to population survival during the
postattack period (Reference 14).

Thus, past research has highlighted two major problem areas likely
to be encountered in postattack food distribution :

1. Geographic supply/demand imbalances ; and

2. Local distribution breakdowns.

The likely impact of an attack on each element of the existing food
distribution chain from producer to consumer is summarized in the
followin g subsections.

2.2.1 A gr icultural Producers

The ma jority of the nation ’s agricultural production capability is
expected to survive a nuclear attack However , fallout radiation could
substantially reduce yields , depending upon the season (Reference 15).

2.2.2 Raw Food Reserves

Surviving national reserves of grains and other unprocessed food,
such as potatoes and apples in cold storage, could provide emergency
rations to survivors for a considerable period , so immediat e postattack
farm production is not critical for most items . From 1954 to 1971, the
total quantity of grain in storag e in the United States always exceeded
the annual consumption level. As grain exports increased markedl y in
the early 1970’s, carryover wheat storag e levels at the end of the
harvest year dropped below annual consumption levels. Even so. the
quant ities in all years have been sufficient to last for a considerable
time (at least six months ) in periods of emergency. Since the crop year
1975/76, moreover, carryover storag e levels have exceeded annual domes-
tic consum ption rates by a comfortable margin. Other recent trends in
wheat storage include a decline in federall y—held wheat stocks and a
relative increase in the amount of wheat held on farms.

N e a r l y a l l  the grain stored on farms and 50—70Z of that stored off
farms, depending on the season, would not be affected by the blast and
fire of a nuclear attack. Grain stored off farms is distributed among
local town and county elevators, warehouses , processing plants, and
larg e central terminals. Many processing plants and large terminals
would be destroyed by an attack , but the bulk of off—farm storag e is in
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the local elevators in small towns which would not be substantiall y
affected by the blast and fire of an attack on major urban centers.

2.2.3 Food Processors

The food processing industr y is widely dispersed throughout the
countr y, but some of it is located in or near major cities. According
to a recent study by the Federal Preparedness Agency (Reference 42),
approximatel y 60% of the U.S. food processing industry could be
destroyed by an attack. Under emergency conditions, however, most foods
can be eaten partiall y processed or without processing . For example,
wheat grain , which is extensivel y stockpiled , can be boiled and eaten as
porridge without processing .

2.2.4 Food Wholesalers

The general element of the food distribution system that is most
vulnerable to nuclear attack is the regional and local food wholesaler.
One recent nationwide assessment of the damag e caused by a hypothetical
attack showed that the percentag e of surviving population, even in the
absence of crisis relocation measures , exceeded the percentag e of
remaining food warehouses by a substantial margin (Reference 14).

Dense clustering of food warehouses in targeted trade centers
accounted for this imbalance, which was even more pronounced at the
l o c a l  l e v e l  in  the larger cities. The details of the stud y r e v e a l e d
serious postattack problems at the wholesale distribution level in most
larg e U.S. cities. The loss of food wholesalers in these cities resu l ts
not only in the deterioration of the inventories available within a
locality immediately after an attack, but also in the loss of a critical
stag i ng element in the distribution process.

2.2.5 Food Retailers

Retail food stores are distributed in much the same pattern as the
population itself. In the absence of population evacuations, therefore,
most postattack studies have assumed that the retail system survives in
direct proportion to population survival.

2.3 CURRENT USDA EMERGENCY PLANNING

Recognizing the importance of food in postattack recovery, the U.S.
Department of Agriculture (USDA) has developed an emergency food manage—
ment program to provide regulator y guidelines for the orderly process-
ing . storage, and wholesale distribution of food in case of a nuclear
attack. This is a national program capable of being administered
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locally through an emergency organization of state and county defense
boards. The details of the USDA ’s food management program are set down
in Defense Food Order No. 2 (Reference 17). Defense Food Order No. 2 is
intended for postatta ck application , and is not expected to be in effect
during crisis relocation. Appendix B of this report contains a detailed
discussion of the USDA’ s current position regarding preattack activities
in the event of a crisis relocation.

The general intent of the regulatory guidelines contained in
Defense Food Order No. 2 is to allow existing processors , wholesalers,
and retailers to continue to function following an attack in a manner
that closel y approximates their preattack operations, subject to such
direction and controls as are required by postattack circumstances. The
Order requires processors and distributors :

1. To continue to serve their regular customers , if possible, and
any others that may be assigned to them;

2. To comply wi th such postattack suborders as appl y to them; and

3. To set aside a portion of their goods for procurement by the
Armed Forces (if they supplied the Armed Forces during the
preattack period).

2.3.1 Immediate Postattack Action

Defense Food Order No. 2 states the basic rules governing the
restrictions on the processing , storage, and wholesale distribution of
food. In the present updated version of this document , the polic y of
the U.S. Department of Agriculture (USDA) is to maintain close coordina-
tion with state and local governments and to administer Defense Food
Order No. 2, insofar as feasible, so as to minimize the effect of
restrictions imposed by the Order upon the processing , storage, and
wholesale distribution within trade channels. Defense Food Order No. 2
was revised on October 1, 1976 to reflect current USDA thinking regard-
ing emergency food distribution. Whereas previous versions of this
Order had contemplated the imposition of temporary postattack freeze
orders on retail sales, the most recent version anticipates no national
freeze orders at the retail level.

Unlike previous versions of Defense Food Order No. 2, there is now
no specific limit on distribution, except that the allowances in the
National Emergency Maximum Food Distribution Allowance may not be
exceeded. Specifically, the Order states that the Order Administrator
may (among other things): (1) place appropriate conditions on the
processing , storage, and wholesale distribution of food, including the
quantity of agricultural products which may be used for processing ; and
(2) establish a maximum food distribution allowance for civilians and
prohibit the distribu tion of food for civilians in excess of this allow-
ance.
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2.3.2 Continuin g Postattack Action

When the resumption of transportation and communications allows
better flow of food supplies, flow will be redirected in a manner that
alleviates shortages and provides for a continuing supply of food
throughout the United States.

Defense Food Order No. 2 makes no specific allowances for a crisis
relocation strateg y or for the control of a distribut ion system recon-
f i gured in support of such a strategy. As a previous report has noted,
“Defense Food Order No. 2 can be expected to function efficiently as
long as the survival of food distribution facilities approximates popu-
lation survival. If citizens out—survive distribution facilit ies in a
manner that creates severe supply/demand imbalances in a number of
localities , both the surviving distribution system and USDA ’s Order
Administrators wil l  have to scramble to match suppl y with demand in the
critical emergency period. The continued feeding of survivors in areas
sub ject to such imbalance may require rapid , significant departures from
preattack food distribution patterns at both local and national levels ”
(Reference 12).

2.4 FOOD DISTRIBUTION UNDER CRISIS RELOCATION CONDITIONS

The DCPA strateg y of relocating the population from areas of high
risk dur ing periods of severe internat ional crisis can significantl y
increase the expected number of survivors if the crisis leads to an
all—out nuclear exchange. Studies have shown that a successful crisis
relocation strateg y might save an additional 70 million lives over the
number saved by a strateg y of in-place protection (Reference 16). The
movement of large masses of population in advance of a threatened attack
will severely test the flexibilit y of local arid national food distr ib—
ution systems . Past research (Reference 2) has assessed the food
requirements of the relocated popu lations , identified promising means of
reconfiguring the existing food distribution system to meet these
requirements, and developed and documented guidelines for food distrib-
ution under crisis relocation conditions.

Exhibit 2.2 summarizes the general guidelines for food distribution
under crisis relocation conditions that have evolved from past research
efforts. These guidelines identif y ac tivities at the state and regional
level as well as activit ies in the risk area being evacuated and the
host area receiving evacuees. The reg i onal nature of the nation ’s food
distribution system makes it imperative that plans for redirecting this
system i n t i mes of emergency be prepared at the state or regio na ’ leve l .
Planning efforts undertaken at this level should include the redirection
of normal supply channels to the host areas and the reallocation of
transportation drivers and equipment needed to support this redirection.
S t a t e  o f f i c i a l s  should  also rescind all state regulator y restrictions
(e.g.. highway weight lim itations ) which might inhibit the redirection
of supplies under emergency conditions.
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EXHIBIT 2.2: RECOMMENDED GEN ERAL GUIDELINES FOR PROVIDING
FOOD SUPPORT FOR THE CRISIS RELOCATION STRATEGY

STATE AND REG IONAL ACT IVI TIES

~~fj ~• dist ribution patterns for chain ted tnd.p.nd.nt who l.salers.

~rrange for any additional drivers and equipment made necessary by
revi sed dii tribut ion patterns through ‘IOTA.
Wai Ve vehic le highway weigh t restrictions .
Pit hicite wa iv in g of DOT Driver Restr ict ions .

RISK AREA ACTIVITI~~ HOST AREA ACTIVITIES

PRODUCERS • Continue any agricultural activity of national. • Continue all agricultural activity.
regional , or local significance. (Little Signi.
ficant agri cultural pro duction currently
occurs in r isk areas .

—?ROCESSORS Continue only those processing activities that Continue all food processing ac t iv i ty , ax .
lead to production oi co~~odities included t n panding ..perstions where possible through
emergency standards and that either are nation- the use of relocated workers and unused
al or regional in scope or onamand a signifi. capacity.
cant share of the local market.
Encoura ge workers in ib,scont in ued process ing
activities to transfer their skills to simi lar
host area o rocessin g facilities .

—
CHOLESALEPS • Continue to operate all chain and indepensient Continue all food warenousing and d.tstribu-

who lesa le operations t hat comeand a significant tion activities , expanding operations
share ci’ the local market , or that prefer to re— where possible through the use ar’ coimean-
main open, following revised distribution pat. deered space. worker overtime , and relo-
terns specified at state and regional level, cited workers.

imptv remaining esall warehouses as 4u ickL y is kugment trans portation fleet and driver
possible , transferring goods to host area consis- pool as required , following guideLi nes
saries and warehouses. Encourage workers in dis- and procedure! estab lished by ~4DTA for
continued operations to seek employment ii host obtaining personnel and sew eauipment from
a.rea warehouses, other sectors .

~ugment transportation fleet and driver pool • Increas e vehicle and driver productivity
is requi red, following luidelines and proce- by taking advantage of wa ived driver
dures established by .‘IDTA for obtaining per- restrictions and weight limit ations ;
sonrie l and equipment from other sector s . imi:ing down time ; relaxing maintenance
Increase •ehicle and driver productivity ~~ requirements , increasing vehicle Loads ;
taking advantage of waived craver restrictions oading only-full pallet quantities ; and

shipping only necessary comeodities.and weight limitations; minisii:ing j ow n-t ime:
re laxing maintenance requirements; increas ing
‘chicle Loads ; loading only full.pallet quanti-

________________ ties: and shioi’ing only iecessax~ comeodittes. 
__________________________________________ —

—A ETALLEP.S -)bserve any price controls i oing!e.purchase • Observe any price controls single-purchase
l imitations established nationally during pre- Itmitations , rat ioning pla is . coupon
crisis period and evacuation period, redemption policies established nationally

during ore-crisis period I for duration ofi.s inventori es • ersonn.l permit , remain open crisis relocation oeriod.during evacuation period. Then close operations
for duration of crisis relocation period re- Continue all retail food operations , ex-
port )fl remaining osventor ies. psndang as requi red by using added person-

id relocated from risk area; extending
~ iaa n s tores arrange for employees to tran sfer business hours ; authorizing overtime
to chain ’ s host area outlets for duration of work; stocking at night; and identifyingemergency . Employees or’ independent stores and using exps~iient nearby storage space .Should be encouraged to seek emoloyment in host
urea retail outlets .

—
°REPARE RS .2iain restaurants with  host area outl ets Inould • qestaurants a sit’~~sn-eq uipp.d inst itutions —

°ND t ransport inventories to these outlets I rea.ssi~ should expand operations by using additioni
SERVERS workers to host area operations . personnel relocated fro. risk area ; enlarg-

Fas t food operations should prepare as many meal ing seating capacity . ~ •4.ntifying ~ using
expedient nearby storage space (garages , etas possib La during evacuation per:od 5 mak e them

availmole at evacuation staging area. • t.arge-scal. ws feeding operations in
kitchen-equipped institutions will be super

Caterers should relocate all mobile food prepar. vised by disaster agencies such as Red Cons
ation equipment S as much of their inventories
as possible to host area. Distribut e food preparation equipment S in-

• Institutions S sto res with equipment for large- coming inventories as needed aenng institu-
tions. restaurants , onngregate care facili.scale food preparation should transport inventor’

ies I equipeent to host area, ties. S private residences wi th host ing
________________ _______________________________________________ 

cso acit y .

.ON SLR4ERS Avoid warding in pie-crisis period. Avoid noardang in pre-crtsis period.
Fransport as much non-perishable food to host • Encourag. host area residents to provide
area as is p.r~~tt.d by home stnck s and mo de of shelter and food to seaberi of relocated
t rans oo rtat ion. A on.- to two-w eek supply population .

_________________ 
Should suffice.

a
:CNTROLS ‘ Pri ce regulation .5 :ibera l single-purchas e • Price regulation S conservative s ingle-

li~~tation s at retail outlets during pre.cnsis purcha se limitations at retai l outlets
and evacuation pe raoab. during pie-crisis period.

Price regulation coupon rationing at
retail outlets, restaurants . sas s feed-

________________ _______________________________________________ Ing faci litie ,. during c r isis relocation . 
—

~
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Exhibit 2.2 also summarizes the suggested activities to be
undertaken by risk area and host area food producers, processors ,
wholesa lers , retailers, preparers , servers and consumers during a crisis
relocation . For a l l elements of the food distribut ion at the wholesale
level and above, these act ivit ies have been designed to parallel normal
distribution activities as closel y as pos sible. A conceptual view of
the flow of food under crisis relocation conditions appears in Exhib it
2.3. Extensive research and discussions with food industr y personnel
have led to the conclusion that the most effective strateg y for food
distribution under crisis relocation conditions is to allow agricultural
production and the output of major processing plants to follow norma l
channels and to continue using risk area wholesale facilit ies to serve
the evacuated popu lation. As indicated in Exhibit 2.3, these wholesa le
facilities would provide a highl y—increased level of service to those
retail stores located in outl ying host areas.

The proposed distribution adjustments outlined in the guidel ines of
Exhibit 2.2 and depicted conce ptually in Exhibit 2.3 have many attrac-
tive features~ The altered system is conceptuall y simple, and builds
intelligently on the exist ing system without creating new operating
entities. Corporate chains are preserved as distr ibution units, and
most host area retail stores will continue to be supplied by their pree—
vacuation sources. Strains on the nati 3nal distribution system is mini—
mized and supplies on the road from national processors to regional and
local wholesalers at the time of cvacuation need not be rerouted.

Althoug h the proposed adjustments would not substantiall y chang e
the national channels of distribution supplying the risk and host areas,
the local distribution sy~ tern would be drasticall y altered. Certain
points of stress in the adjusted local distribution system are immedi-
ately apparent. In addition to placin g a heavy load on retail 6tores in
the outlying host areas, the adjusted system greatly increases local
transportation requirements. The distance traveled by local deliver y
trucks wil l  be substantiall y increased by massive population movements.

The ability of local transportation and distribution syst,eqls to
accommodate the stress imposed by continued operation of risk-carea ware-
houses has been analyzed in detail in past case studies of crisis relo-
cation undertaken in Detroit , Michi gan (Reference 12), Ric hmoAd ,
V i rginia (Reference 5), and Colorado Springs, Colorado (Reference 2).
In these past studies, mathematical models were deve l oped to quantif y
the amount of stress placed on the local distribution system by an evac-
uation process of specified distance and magnitude. Critical points of
stress were identified and quantified for both the host—area retail
stores and the local distribution systems supplying these stores under a
strategy of crisis evacuation . To supplement the quantitative analysis,
food industry personnel were interviewed regarding the ability of local
retailers and wholesalers to withstand transportation and distribution
stress.

Food industry personnel interv iewed in past studies have overwhelm-
ingly favored a food distribution strateg y which enables them to
continue to operate warehouses located within risk areas. Their assess—
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FOOD DISTRIBUTIOI~ UNDER CRISIS RELOCATION STRATE (Y
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ments also support quantitative research indicating that host-area
retail outlets are capable of withstanding the stresses imposed by such
a strategy. The ability of the local transportation system to withstand
the stress imposed by increased vehicle mileag e emerges as the most
critical element in determining the success of a strategy entailing the
continued operation of risk—area warehouses. Food industry leaders
estimate that a doubling of vehicle mileage may be tolerated for short
periods (one to two weeks) without requiring additional equipment. More
detailed discussions regardin g the level of transportation stress
imposed by a strategy of continuing risk-area warehouse operations may
be found in Bi ll he imer , et al. (Reference 2) along with an analysis of
different measures for alleviating this stress. In spite of the addi-
tional stress imposed on the transportation system, the continued opera-
tion of major risk-area wholesalers is preferable to the alternative
strategies considered for stag i ng and transporting food to host areas :
Pre—cr isis stockpiling is too costly on a nationwid e scale; direct ship-
ments from processors to the host areas would disrupt existing channels
and require impossible priorit y judgments; and heavy use of expedient
host—area warehouse space is both inefficient and difficult to accom-
plish within a one—week time frame . Other distribution alternatives to
be avoided under crisis relocation conditions include the disruption of
orderly production and processing channels (by raiding graner ies or ad
hoc cattle slaughtering ), the scaveng i ng of insignificant risk-area
inventories following evacuation , and the imposition of flow restric-
tions at the wholesale level. The purpose of flow restrictions , such as
those once proposed in Defense Food Order 2 (see Subsection 2.3.1) under
postattack conditions at processor and wholesaler leve9 s (Reference 17),
is to conserve scarce resources and to permit the redirection of inven-
tories to areas with damaged suppl y chains. While such flow restric—
tions may be appropriate in a postattack environment , they are totall y
inappropriate under crisis relocation conditions. The chief purpose of
a crisis relocation strategy is to reduce the vulnerabilit y of the citi-
zenry by elimina ting dense population concentrations and removing indi-
viduals from target areas. Tile vulnerabilit y of the nation ’s food
stocks will be similarly reduced by removing stocks from risk areas and
spreading them among host—area distribution centers. Accordingl y, the
flow of food stocks should not be restricted under crisis relocation
conditions. Rather, the flow of food from risk areas to host areas
should be increased and expedited whenever possible.

2.5 IMPLICATIONS OF PAST RESEARCH

Past research into food distribution under emergency conditions has
traced the existing food distribution network , investigated postattack
food availability and accessibilit y under a strateg y of in—place protec-
tion , and suggested promising means of reconfiguring the existing
distribution network to meet the needs of populations evacuated from
central cities under a crisis relocation strategy. A review of this
research suggests that the two most serious distribution problems iden-
tified following an attack on an unevacuated population are likel y to be
intensified by a strateg y of crisis relocation. The survival of addi—
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tiona l people in areas removed from traditional distribution centers can
be expected to intensif y the stress imposed on the damaged transporta-
tion system by the geographic separation between remaining food stocks
and the surviving population. Furthermore , the guidelines for food
distribution under crisis relocation conditions rely heavfly on the
continued operation of the most vulnerable element of the local distrib-
ution system, the risk—area wholesale warehouse . The loss of these
warehouses in an attack will remove both important food inventories and
a crucial stag i ng element in the distribution system relied upon by an
increased number of survivors in host areas .

2.6 CURRENT RESEARCH kPPROACH

To assess the impacts of nuclear attack on a reconfigured distrib-
ution network under a crisis relocation strategy, the current investiga-
tion has developed a quantitative picture of food distribution networks
serving a sample study area : Colorado Springs, Colorado. Supplies in
the food distribution network have been traced from producer to
consumer, and the location and size of inventories in each stage of the
distribution network have been plotted on a commodity-by—commodity basis
for the eight food roups of meat, milk, eggs, cereals and cereal prod-
ucts, fruits and vegetables , food fats and oils , potatoes, and sugar.
To provide a basis for assessing the probable postattack adequacy of the
reconfigured food distribution system in the sample city, a hypothetical
nuclear attack was postulated, and each element of the distribution
system from producer to consumer underwent a damage assessment analysis.
The results of this damage assessment were applied to the preattack
commodity—flow model to predict the probable postattack flow of the
selected food groups to host-area survivors. The surviving distribution
system was examined for bottlenecks that might be caused by losses in
production capability, labor productivity, supply availability , ware-
housing space, and transportation accessibility. The postattack inven-
tories derived in this manner were compared with the USDA ’s National
Emergency Food Consumption Standards (see Section 4.1) to determine the
degree to which supplies of the selected commodities could be expected
to meet the requirements of survivors. Alternative postattack distrib-
ution strategies capable of meeting these requirements were postulated
and evaluated, and promising strategies were examined for components
which could be incorporated into the preattack guidance for the reloca-
tion effort. The following section traces the current food distribution
network of the sample city of Colorado Springs and identifies the
network changes imposed by a crisis relocation strategy, while Section 4
quantifies the damag e imposed on the reconfigured network by a nuclear
a t t a c k .
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3. NORMA L AND EMERGENCY FOOD DISTRIBUTION PATTERNS IN COLORADO SPRINGS

This section describes the food distribution system serving Colo-
rado Springs , Colorado , and the adjustments proposed for that system in
the event of a massive evacuation. After summarizing the general

• adjustments required at the regional and local levels to support a
crisIs relocation strategy, the flow of ind ividual food groups is traced
through the distribution network from producer to consumer, and data are
assembled describing the locat ion and vulnerability of food stocks
within that network.

3.1 OVERVIEW OF THE COLORADO SPRINGS STUDY AREA

By agreement between the Colorado Division of Military Affairs and
the U.S. Defense Civil Preparedness Agency, the urbanized area of Colo-
rado Spring s has been desi gnated as a target risk area in the event of a
nuclear attack threat. The specific area designated to be at risk
includes the urbanized area itself and the portion of El Paso County
directl y south of the urbanized area, including Cheyenne Mountain and
the Fort Carson Militar y Reservation. Those portions of El Paso County
north , east and west of the city limits -- including the U.S. Air Force
Academy and the Pikes Peak , Monument and Elmore areas —— are judged to
be at no risk .

3.1.1 Evacuation Patterns

In conjunction with local officials , DCPA representatives have
identified lower—risk areas in surrounding counties to which residents
of the Colorado Springs area might be evacuated under threat of nuclear
attack . Surrounding counties designated as host counties for Colorado
Spring s include Alamosa , Chaffee, Fremont , Gunnison , La Plata, Saguache
and Teller. In addition , some rural areas of El Paso County w ill be
available for hosting evacuees. The location of the Colorado Spring s
risk and host areas is mapped in Exhibit 3.1, which also identifies the
resident population and the number of evacuees assigned to each host
county.

In addition to the Cølorado Springs area, the Denver and Pueblo
areas are also scheduled for crisis elocation in the event of a nuclear
threat. Host counties for residents evacuated from these population
centers are also shown in Exhibit 3.1.

4

- - 
3-1 

_ _ _ _ _ _ _ _ _ _ _ _ _  

I
- - —  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 



r 
• - • • - - -

~~~~~~~~

.•.-- •

~~~~~~

- - - • •

EXHIBIT 3.1
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3.1.2 Key Assumotions

Several of the key assumptions made in developing a crisis reloca-
tion plan for Colorado Springs are listed below. These assumptions have
been condensed from a l onger list of premises appearing in a preliminary
crisis re locat ion plan developed for the Colorado Springs area (Refer-
ence 19). Readers desiring more information on the assumptions underly-
ing the crisis relocation , or the specific details of the Colorado
Spring s evacuation plan , are referred to this document.

1. Relocation of the risk—area population will occur onl y at the
direction of the Governor of Colorado , general ly at the
request of the President of the United States. Measures
preparatory to such relocation may be undertaken during a
crisis at local option.

2. Crisis relocation of the risk—area population, when directed
by the Governor of Colorado , will be mandatory —— not volun-
tary —— and in general accordance with the crisis relocation
plan .

3. A l l  of the r i sk—area  populat ion ,  less ac t ive -duty  military
personnel,  w i l l  re loca te  to designated host counties or desig-
nated parts of El Paso County.

4. After relocation is accompl ished there w ill be no requirement
for goods or services anywhere in the risk area during the
relocation period , except as necessary for the preservation of
property and the support of essential activities.

5. Some portion of the risk—area population, estimated at between
10 and 20 percent, can be expected to leave the area in
advance of a directed crisis relocation. These spontaneous
evacuees are expected to consist mainly of families whose

• members do not have public or emergency responsibilities and
who have a acation home or relatives in mind as a destination.
The location , identification , and destination of this group
will not be known.

6. Once crisis relocation of the risk—area population has been
directed, the minimum duration of the relocation period will
be seven days. The maximum duration of the relocation period
is uncertain, but could last several weeks.

3.2 OVERVIEW OF EXISTING FOOD DkSTRIBIJTION SYSTEM

3.2.1 Food Distribution Channels

Colorado Spring s relies heavil y on Denver for its supply of
processed foodstuffs. Very little food is stored at wholesale ware—
houses w ithin the city itself. The vast majority of the Colorado
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Springs food supplies is shipped through Denver and warehouse d in the
l arger city. Exhibits 3.2 and 3.3 illustrate tne importance of Denver
as a food distribution center for Colorado Spring s and the remainder of
Colorado. Exhibit 3.2 traces the food flow through Denver Itself , show—
ing the mode of shipment and ultimate destination of food moving throug h
Denver. Food destined for Colorado Springs represents less than 10
percent of the total amount of food moving through the Denver market-
place. Two—thirds of the food shipments reaching Denver arrive by
truck. Movements from Denver to the Colorado Spring s risk and host
areas are made almost exclusivel y by truck. Most of these local move-
ments take place in trucks that are owned and operated by supermarket
chains and major independent wholesalers. A variety of truck types are
used, but the predominant unit is a tractor—trailer combination with a
40,000 pound carrying capacity.

Four major firms are primari ly responsible for retail food distrib-
ution in the Colorado Spring s risk and host areas: Safeway Foods; the
National Tea Company, which operates Miller ’s Supermarkets; the Dillon
Company, which operates King Soopers; and Associated Grocers , which
serves a number of independent retailers. Exhibit 3.3 identifies the
relative market shares of these four major firms. The areas of the
independent circles have been scaled in relation to the area of the
circle representing the Colorado Spring s supply. Thus, Safeway Foods
accounts for 37.5% of Colorado Spring s grocery supply, with 9.6% of the
flow throug h its Denver warehouse. Similarly , King Soopers —— a subsid-
iary of Dillon Company —- accounts for 13% of the Colorado Springs food
suppl y, with 7’/. of the flow throug h its Denver warehouse . Associated
Grocers accounts for 36’/. of the food suppl y to independent Colorado
Spring s grocers and certain small chains , with 15.2% of the flow of food
throug h its warehouses in Denver and Pueblo.

The food supply breakdown for the Colorado Spring s risk area shown
in Exhibit 3.3 was assembled by SYSTAN from published data and inter-
views with each of the major wholesalers serving the risk area (Refer-
ence 2). Host-area statistics were obtained from DCPA—sponsored surveys
of retail food stores in each of the seven host—area counties. These
statistics show that Safeway and Associated Grocers are the primar y food
distributors in the host—area counties. The Safeway chain accounts for
an estimated 43% of retail food sales in the host area with six stores,
while Associated Grocers serves 37 independent retailers accounting for
45% of host—area sales.

3.2.2 Local Food Production

Colorado Spring s residents, who are dependent on wholesale food
distr ibut ion centers located outside the boundaries of the risk and host
areas , must also look outside these boundaries for food production
resources. There is relatively little agricultural production within
the risk and host areas. The sole instance of production on a l a r ge
scale occurs in the case of the San Luis Valle y potato crop . Storage
stocks of th is crop reach their high point in the  San Luis V a l l e y  in
December , and ar e generall y depleted by mid-Apr i l .  Recent storag e
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EXHIBIT 3.2

FLOW OF FOOD THROUGH DENVER , COLORADO
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EX H IBIT 3.3
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stat is t ics  show a high of 5.5 mi l l ion hundred—weight in December , or
enoug h to supply every resident of Colorado with emergency rations of
potatoes for a period of two years.

3.2.3 local Food Processthq

Colo kado Spring s also rejies heavily on Denver and points outside
Colorado for most of the processing operations applied to food distrib-
uted local ly. Only two food processors with plants located in Colorado
Spring s employ more than fifty people and can be said to command a
significant share of the local or regional market. These two processors
are the Sinton Dairy and the Coca—Cola Bottling Company. Of these two,
only Sinton Dairy would continue its operations under conditions of
crisis relocation.

3.3 OVERVIEW OF PROPOSED FOOD DISTRIBUTION ADJUSTMENTS

The distribution system adjustments proposed for the Colorado
Spring s area in support of a c r i s i s  re locat ion  st rateg y para l le l  the
adj ustments out l ined in Exhib i t  2 .2 .  Chief among these adjustments is
the sh i f t  of supplies from r isk —area reta i l  out le ts  to host—area retai l
outlets. In general , Denver wholesa le  warehouses serving the study area
population before evacuation wil l continue to do so after evacuation by
shifting deliveries from their risk—area stores to their host-area
stores. Food will be delivered to relocatees throug h a combination of
retail outlets and mass feeding centers. Wholesale warehouses with host
host—area outlets will suppl y mass feeding centers directly. The only
major food processing activity within the risk area, the Sinton Dairy,
will continue operations throughout the evacuation period.

3.3.1 Wholesaler Adiustments

Personnel from the Denver distribution centers of each of the major
distributors supplying Colorado Spring s were interviewed, and there was
general agreement that the most efficient strateg y for supplying food to
evacuees under a cr is is re locat ion movement would be to supply reta i l
outlets in the host area with the food normall y delivered to risk—area
outlets , while continuing to operate the wholesale warehouses within the
Denver risk area. None of the distributors felt that this would place
an undue strain on the host—area retail outlets. Revised distribution
patterns were worked out for each of the major distributors serving the
study area.

Safeway faces the fewest problems in adapting its distribution
patterns to support an evacuation of the Colorado Spring s area. Safeway
has seven stores in the Colorado Spring s risk area and six stores in the
Colorado Spring s host area. The f i rm retains control of i ts goods from
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• the wholesale warehouse throug h the checkout counter , has a computerized
ordering system, and anticipates few problems in shifting the bu lk of
its Colorado Spring s orders to host—area outlets so long as its Denver
distribution center is allowed to remain in operation.

In the case of the D illon Company, regionwide adjustments were
p l anned to b a l a nce the flow of food between the counties~ hosti ’o Denver
evacuees , where Dillon is well represented, and the counties hosting
Colorado Spring s evacuees , where Dillon has onl y a few outlets.

The National Tea Company, which controls 13.5 percent of the Colo-
rado Spring s risk—area market with five Miller ’s Supermarkets , has no
outlets in the Colorado Spring s host area. Moreover , each of its 31
Colorado retail outlets is located within a risk area. Under crisis
relocation conditions , therefore , National Tea will have no readil y-a-
vailable corporate outlet for its wholesale food stocks. Accordingl y,
i t  is desirable that National Tea provide direct deliveries to the
larger host—area mass feeding centers.

Associated Grocers has a larger number of stores in the host area
(37) than any other firm. Unlike Safeway , National Tea and King Soop—
ers, however , Associated Grocers loses control of its food once it is
b illed and shipped from the central warehouses, and cannot initiate
orde rs from the central warehouse. Although its ordering system is
computerized, it must depend on its independent retail outlets to initi -
ate orders. Associated Grocers personnel saw no logistics problems in
shipp i ng all their food to host-area retail outlets in the event of an
emergency , but the question of owner ship and responsibility poses an
extra organizational problem which must be considered.

~.3.2 Retailer Adjustments

Retail grocery stores within the risk area would be expected to
observe any pr ice controls and sing le-purchase limitations established
during the pre—crisis period and the evacuation period. The remaining
inventories would be reported to the Colorado Food Agenc y, arid opera-
tions would cease for the duration of the crisis relocation period.

Chain stores with outlets in both risk and host areas —— such as
Safeway and Dillon —— would arrang e for emplo yees to transfer to these
outlets for the duration of the emergency . Employees of other chains
and independent stores should be encouraged to seek employment in inde-
pendent host-area retail outlets.

Retail outlets in the host area should remain open and expand their
operations by using transferred risk—area personnel , extending business
hours, authorizing overtime work, and stocking at night. Managers of
host-area outlets should identify and use expedient storag e space in
parking lots, nearby warehouses, and garages to store incoming shipment
overflows.
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3.3.3 Potential Transportation Stress

So long as the major wholesale distribution centers located in the
Denver risk area are maintain ed , the local adjustments required to
direct l arge quantities of food to the host area need not interfere with
the flow of national supplies into Colorado. These adjustments wi l l ,
however , place a heavy strain on the local food transportation system.
Supermarkets in the Colorado Spring s area receive a minimum of one
deliver y of dry groceries each week from Denver wholesale rs, with more
frequent deflveries of meat and perishable items . The tynical high—vol-
ume market receives an average of four deli veries of dry ceries per
week , and daily deliveries of neat and perishables. Dry grocery deliv-
eries are made by tractors and trailers owned and operated by the super-
market chain or independent wholesaler , as are most of the neat and
perishable deliveries. The proposed distribution system adjustments
wi l l  impose heav y stresses on the trucks and drivers currentl y employed
by major Denver distribution centers. Instead of making relativel y
short deliver y runs to Colorado Springs , trucks and drivers w i l l  have to
continue far south of Colorado Springs to reach the host area. In order
to determine the effect of a cr isis relocation strateg y on local deliv-
er y equipment, estimates were made of the additional mileage imposed on
th i s equ i pment  by such a s t r a t e gy.

The tra nsportation stress resulting from a crisis relocation was
est imated by assuming that the four cities of Denver , Boulder, Pueblo
and Colorado Spring s would be evacuated simultaneousl y, and by computing
the additional mileage imposed on the transportation fleets serving
Denver distribution centers by t h i s  simultaneous evacuati on. Transpor-
tation stress estimates were derived by dividing the current mileag e
consumed by each wholesaler in serving all its retail outlets (most of
which are clustered near the warehouses in the risk area) into estimates
of the  m i l e a g e re qu i red to ca r r y the  same amount  of food  to those
outlets located in host counties throughout Colo rado. A stress factor
of 3.04 was derived for all major Denver food wholesalers, indicating
that the veh icle mileag e required to make regula r deliveries to host—
count y outlets would be more than triple the mileag e currently consumed
by local food deliveries.

Because existing drivers and equipment are not currently being
employed at their maximum capacit y, a tripling of vehicle mileag e does
not necessarily imply a tripling of transportation resources. A roug h
estimate of the additional equipment required by Denver—based food
distribution centers is 162 tractors and 280 trailers. This represents
approximatel y a 40-percent increase over the current fleet of 415 trac-
tors and 650 trailers. In addition , nearly 465 drivers would have to be
diverted from less critical sectors of the economy to join the drivers
currentl y emplo yed by food wholesalers , approximately doubling the
cur rent driver leet size. Discussions with r~ presentatives oi the
Denver Chapter of the NDTA indicate the sufficient equipment and person-
nel can be made available from less critical Denver industries to meet
these requ irements (see Reference 2).
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3.4 COMMODITY FLOW PATTERNS

The remainder of this section is devoted to a detailed considera-
tion of the channels followed by eight commodit y groups in reaching the
Colorado Spring s consumer. The eight commodit y groups are:

1. Meat and meat alternates;

2. Milk and dairy products ;

3. Eggs ;

4. Cereals and cereal products;

5. Fruits and vegetables;

6. Food fats and oils;

7. Potatoes; and

8. Sugars.

The distribution of each commodit y group is illustrated by a sche-
matic flow di ag r~.m that traces food suppl y relationships , locates
processing facilities, and shows the relative size of inventories held
at each stag e of the distribution system. This detailed characteriza-
tion provides a basis for identifying possible postattack distribution
bottlenecks and identifying alternatives for bypassing these bottle-
necks.

34.1 Meat and Meat Alternates

A summary of Colorado meat production , imports , exports and
consumption is shown in Table 3.1. Exhibit 3.4 shows Colorado meat
distribution channels, volumes and inventor y levels.

Colorado per—capita consumption of meat is estimated to be about
206.3 pounds per year. As a major meat producing and processing state,
Colo rado supplies most of its own meat requirements. Overall, about 60
percent of the meat consumed in Colorado is produced and processed
within the State and about 40 percent is imported from outside the
State.

3.4.1.1 Poultry.

In 1975, the national per—capita consumption of chicken was 30 pounds
and of turkey was 8.6 pounds. In Colorado , chickens are grown primarily
in support of egg production, and most (an estimated 80 million pounds
annuall y or nearl y 75’/. of total consumption) of the chicken meat
requirement of Colorado is imported.
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TABLE 3.1

COLORADO MEAT AND MEAT AI..TERNATES SUMMARY:

PRODUCTIOM, IMPORTS, EXPORTS, CONSUMPTION (MILLiONS OF POUNDS)

Procfissiflg

Product Denver Denver Tota l Import s Exports Consumpt ion

_________________________ SMSA SMSA ________ ________ ________ ________—

Chicken 2 2 4 85 -- 89

Tur key 20 31 51 -- 32 19

Poultry 22 33 55 85 32 108

Fish —— —— —— 27 —— 27

Cattle , Hogs , Sheep

Dressed 583 628 1211 35 1021 225
Processed 164 - 164 45 113 96
Total 747 628 1375 80 1134 321

Total Poultry , Fish , 769 661 1430 192 1166 456
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EXHIBIT 3.4
DISTRIBUTION OF MEAT, POULTRY AND FISH IN DENVER AND COLORADO SPRINGS
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Colorado turkey production is substantial. It is estimated that
Colorado produced approximatel y 50 million pounds of dressed turkey meat
in 1975. Almost al l  processing is done by the turkey grower—processors.
There are two major and several smaller such com panies in Colorado. It
is estimated that about 40 percent of the turkey meat output is consumed
within the State and about 60 percent is exported. Most of the locall y-
raised poultry goes to the food chains and the balance to wholesalers
for sale to other retailers, restaurants and institutions.

3.4.1.2 Fish .

For a number of years, the demand for seafood in the U.S. diet remained
constant at 10.5 pounds per person ; since aabout 1970, however , per—cap-
ita consumption has been increasing and in 1974 and 1975 was 12.1 pounds
per person . More than half of U.S. seafood consumption is imported ,
with Japan being the chief supplier. Using the U.S. per—capita average,
the 1975 estimated Colorado fish consumption is estimated at 26.8
mil l ion pounds.

3.4.1.3 Red Meats/Livestock Raising .

Colorado is a major livestock—raising state. Zn 1 975, Colorado farmers
marketed 2,583,000 cattle and calves , 431,000 hogs, and 1,300,000 sheep
and l ambs. Although cattle are raised in almost all counties of Colo-
rado , cattle raising is more concentrated in the eastern and northeast-
ern part of the State. In 1975, about half the cattle were raised in
the eleven counties of Baca, Kit Carson , Larimer , Logan, Lincoln, Mesa,
Morgan , Prowers, Washington , and Weld. Sheep and hogs are also raised
in most counties , but sheep raisin g is more concentrated in the north-
west and southwest. Most hog s are raised in the eastern portion of the
State.

3.4.1.4 Meat Processing .

Most of the major meat pack i ng and slaughtering plants are located in
Denver, but several are located in outl ying cities such as Sterling ,
Greely and Fort Morgan. The largest slaughtering , packing and process-
ing facilit y —— tlor,tfort Packing Company —— is located in Creely, Weld
County, north of Denver. The maj or hog—packing and processing f i rm — —

Sigman Meat Company —— is located in Brush , Morgan County.

The Montfort Packing Company exports most of i ts production. Most
of the meat exported from Colorado is in dressed form; only about 10
percent is in processed produc t form .

The bulk of red meat entering Denver is distr ibuted through the
chains and independent wholesale warehouses or institutional purveyors.
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Chains such as Safeway, King Soopers and Associated Grocers
(representing smaller chains and independents) buy carcasses directl y
from packers and cut to their own requirements, then distribute to their
stores. Institutional suppliers such as Lombard y and Weimer carry out
the same functions in their respective facilities. Almost all of the
work is done in Denver.

Colorado imports about 40Z of the meat consumed by its residents.
• Two of the main out—of-state supply points are Garden Cit y, Kansas and

Hereford , Texas.

3.4.2 Milk and Dairy Products

In 1975, fluid milk and cream per—ca pita consumption (product
weight basis ) in the United States was 250 pounds , according to the USDA
Economic Research Service. Direct fluid milk and cream per—capita
consumption in Colorado is approximatel y 251 pounds on a milk—e quivalent
basis. Colorado ’s apparent per- cap ita total fluid milk and dairy prod-
uct consumption was about 356 pounds in 1975 (786 million pounds / year,
2,207,300 population ). The 356—pound figure includes about 105 pounds
(29’/.) of such manufactured milk products as cheese and ice cream.

In Colorado, and particularl y w i thin the Denver and Colorado
Spring s risk areas, the dair y farms, processing plants, and retail food
stores have undergone major changes since World War II. Economies of
scale have forced many small operators out of business , leaving mark et
control in the hands of larg e companies. Large retailers are beginning
to process large quantities of fluid milk. However , the dairies
continue to operate independentl y of the processor. The bulk of fluid
milk sales to the Colorado consumer now occurs in retail grocery stores,
and almost all manufactured milk products reach the consumer through
usual grocery wholesale /retail distribution channels. Milk sources,
processing aspects, and distribution channels are summarized in Exhibit
3.5.

3.4.2.1 Milk Production.

In 1975, Colorado milk production was 672 million pounds. This volume
of production does not meet Colorado ’s demand , and the State imports
from IC to 15 percent of its total consumption from outside its bounda-
ries. Unprocessed fluid milk imports amounted to about 96 million
pounds in 1975. Weld County~ north of Denver , is first in milk prod-
uction in the State, accounting for more than one—third of total prod-
uction. The three counties northeast of Denver —— Weld, Adams and
Morgan —— produce more than half of Colorado ’s fluid milk.
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EXHIBIT 3.5
DISTRIBUTION OF FLUID MILK IN THE DENVER AND COLORADO SPRINGS

METROPOLITAN AREAS
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3.4.2.2 Milk Processing .

Milk processing consists essentiall y of pasteurizing the milk to destroy
harmful bacteria, and then blending the milk into market requirements
for low—fat, homogenized, skim, chocolate, etc. The final step is
putting the milk into suitable containers for private and commercial
consumers.

Most of Colorado ’s milk supply is processed in Denver and nearby
counties. Milk processed within the Denver SMSA accounts for about 64
percent of the total milk consumed in Colorado. Another 17 percent is
processed in El Paso County, primarily at the Sinton Dair y facilities in
Colorado Springs.

Milk’ s perishable nature dictates wholesale handlin g techniques
that minimize the handling time from processor to retailer. In some
instances —— such as in the case of King Soopers and Safeway ——ma jor
chains have their own processing plants and distribute to their own
stores.

Sinton Dair y operates a processing plant in Colorado Springs.
Although not the largest dair y in Colorado (the Denver dairies operated
by Safeway and King Soopers have considerabl y more volume), it commands
a significant share of the Colorado Spring s market. The company has two
larg e 50,000-gallon site storag e tanks for raw milk, and maintains a
one-day inventory of raw products. Typically, one silo is used while
another is being refilled. Most of the raw mi l k suppl ying the dair y
comes from farms to the south and east of Colorado Springs , particularl y
the Canon CIty and Pueblo areas. These sources would continue to prod-
uce under crisis relocation conditions , and their location is particu-
larly convenient under such conditions.

3.4.2.3 Milk Distribution.

local deliveries to retail outlets , restaurants , and insti tutions are
generally made by the processor. As noted above, some major chains
distribute to their stores from their own processing plants. Sinton
Dairy, w ith its processing plant in Colorado Springs , is particularly
important in the home del iver y and military markets in the Colorado
Spring s risk area.

In Colorado, about 60’4 of the milk is distributed to retail stores
(predominantly the chains ), 30’/, to restaurants and institutions (includ-
ing the military), and 10’,’. is delivered directl y to homes.

Current fluid milk handling and processing techniques have signifi-
cantly extended the lifetime of fresh milk. Milk is commonly three to
six days old by the time it reaches the consumer. It will mainta in
excellent taste properties in excess of two weeks if exacting sanitary
and temperature standards have been applied at each producing , process-
ing and holding stage. The l argest volume of milk is normally found at
retail and consumer levels.
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3.4.3 Lg.qj

The national per—capita consumption of eggs has been decreasing
s low l y  since 1960. U.S. per—capita consumption was about 35.3 pounds in
1975, which is similar to the estimates for Colorado per—capita consump-
tion made by the Colorado State Department of Agriculture. Total Colo-
rado egg consumption for 1975 was 77.91 mi l lion pounds.

Egg production and sales in Colorado have increased substantiall y
during the past few years, from 27.38 million pounds sold in 1968 to
47.382 million in 1974. In 1975, the flock size was 1.7 million ; each
hen laid an average of 235 eggs during the year.

Eggs are produced in a number of counties in Colorado, but the main
concentration of production is in the Denver area. It is estimated that
about 75% of all egg production is within 25 m iles of Denver, the major
market and distribution point. In 1974, Colorado produced about 60’/. of
the eggs consumed within the State.

3.4.3.1 Processing .

All the eggs brought into Colorado from other states are graded at point
of origin. Of those eggs produced within Colorado (mostly on l arge
farms), about 60Y. are washed, weighed , graded and cartoned by the prod-
ucer. The remaining 40% of the production is prepared by off—farm
wholesalers. Virtua lly all processed eggs —— dehydrated, frozen, etc. — —

are imported. Bakeries are the pr im ary users of these eggs. There are
no major egg breakers in Colorado.

3.4.3.2 Egg Marketing Channels.

Probably 95/. of the shell eggs reaching consumers in the Denver and
Colorado Spring s area move throug h retail stores, restaurants and insti-
tutions. The remainder are delivered by peddlers or sold by producers
at farmers ’ markets or on egg routes.

About 75% to 80% of the eggs imported or produced in Colorado come
into the Denver SMSA; about 30% of that quantity then goes out of the
Denver SMSA for distribution to other parts of the State. It is esti-
mated that about 5% of Colorado ’s egg production is exported. Egg
sources and marketing channels for the Denver MA and Colorado Springs MA
are illustrated in Exhibit 3.6.

2Number of eggs sold : 379 million at two ounces per egg 47.3$ million
pounds.
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E X HI BIT  3.6

DISTRIBUTION OF SHELL EGGS IN THE DENVER AND COLORADO SPRINGS
METROPOLITAN AREAS
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3.4.4 Cereal and Cereal Products

The distribution patterns of cereals and cereal products in the
Denver and Colorado Spring s metro politan areas are shown in Exhibit 3.7.

3.4.4.1 Wheat Production and Distribution.

Unlike most cereal grains , wheat is processed principall y for human
consumption and, as such, provides nearl y 20% of the food energ y of the
national diet. Most of the wheat destined for human consumption is
milled to produce flour for use in making bread and other bakery prod-
ucts. A much smaller proportion of the annual harvest is converted into
breakfast foods and such edible pastes as macaroni and spaghetti.

Wheat is moved from the producer to the flour—miller throug h a
number of marketing agents and storag e faci l ities. Harvested wheat may
be hauled directl y to a country elevator , or it may be stored on the
farm before marketing . In any case , the commercial marketing of the
yearly wheat crop usually begins at local country elevators. The local
storag e facilities generall y have a capacity rang i ng from 20,000 to
30,000 bushels of grain.

When the country elevators have accumulated a substantial volume of
grain, the wheat is most often shipped to terminal elevators. Alterna-
tivel y, local elevators may deliver their grain directly to flour mills
or make it ready for export. Whatever its destination , most of the
wheat shipped from country e lev a to rs  t rave ls  by ra i l .

Terminal e levators ,  located in the important milling centers of the
country, provide the storage reserviors necessary in the grain—marketing
channels. These elevators rang e in capacit y from 300,000 to 10 million
bushels. Besides substantial storag e capacit y, terminal elevators
provide facilities for weighing , inspecting , drying , cleaning and
marketing grain.

Colorado ranked sixth among the states in 1973 in winter wheat
production. During that year, Colorado farms produced 24.5 bushels per
acre (an increase of 0.5 bushels over 1972), for a total of 58.8 million
bushels (3,528 million pounds). Almost all of this was destined for
human consumption. The eastern part of the State is the major wheat—
produc i ng area and, in 1973, Baca County in southeastern Colorado was
the largest wheat—producing county in the~ State. About five—sixths of
the wheat produced in Colorado is shipped out of the State. The remain-
ing one—sixth is processed into flour within the State.
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EXHIBIT 3.7
DISTRIBUTION OF CEREALS AND CEREAL PRODUCTS IN DENVER AND COLORADO SPRINGS

METROPOLITAN AREA
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3.4.4.2 Flour Milling .

Most of the wheat stored in country and terminal elevators eventually
moves by rail to a flour mill. On arriving at the mi l l ,  wheat is
weighed , cleaned, dried , and then stored in l arge concrete bins. Most
mills store at least six weeks ’ supply of raw wheat. As grain is needed
for m i l l i ng , wheat is drawn f rom this supply and put through another
cleaning process. The wheat is then conditioned and mi l led  into f lour
and i ts  byproducts. Wheat food value decreases a f ter  m i l l i ng , and mill-
ers usuall y ship flour within several days of its production.

Colorado ’s total production of winter wheat in 1973 w as 3 ,528
million pounds. U.S. per-cap ita wheat flour consumption would be 147
pounds , as flour is about 74% the weight  of the or ig inal  wheat .  Other
grains add about 7 pounds per capita to the wheat flour consumption,
bring ing the to ta l  to 1 16 pounds per cap i ta  in the United Sta tes .  Colo-
rado pe r—cap i t a  grain consumption (m i l l ed  flour equivalent basis) is
estimated to be about 122 pounds per capita. The averages in the United
States and Colorado var y from year to year. Colorado gra in  consumption
is estimated at approximately 269 million pounds per year.

In Colorado , about 540 to 550 million pounds of wheat is milled
annual ly , or about 15 percent of the total State wheat production. The
major flour—milling company is located in Denver. About 40% of the
flour production is shipped out of the State .

In Colorado. flour is used primarily for bread, manufactured goods
(cookies, crackers , cake mixe s) and pastries. Approximatel y 60% of the
flour milled in Denver is sent in bulk to bakeries for bread , cookies ,
crackers , etc. Ap proximately 10% is sent in bags to restaurants and
institutions and 30% to retailers. Most of the latter 30% is sent to
chain stores.

3 . 4 . 4 . 3  Bread Production and D is t r i bu t ion .

The chief ingredients of bread are wheat flour , shortening , water,
yeast, sugar and salt. These ingredients are combined with various
flavoring and enriching additives in large , electricall y— operated
mixers. The dough is then fermented and mechan icall y kneaded, shaped
and panned for baking . When ready for bak i ng , the doug h is conveyed to
an automatic oven where heat is applied steadil y for 20 to 30 minutes.
The bread is then cooled, sliced and wrapped for deliver y. In modern
bakeries , the entire operation may be completed in eight hours or less.

Bread will  begin to lose its marketing value on the second day
a f te r  baking , even thou g h i t  remains ed ib le  for some time thereafter.
Thus, the bakers consider it essent ia l  that bread be de l i vered  to a
retail outlet shortly after baking . Bread production in the Denver
metropolitan area takes advantag e of rapid truck deliveries and the
ecot’omic advantages of scale to concentrate most of the area ’s bread—
bak i ng capacit y in Denver. Rainbo Bakery, located in Pueblo, represents
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about 4% of Colorado ’s baking capacit y. Most the bakeries obtain the
majorit y of their flour from mills within the State of Colorad o. The
major bakeries buy flour in bulk ; most restaurants and institutio ns and
smal ler  baker ies buy f lour  in bag s throug h who lesa le rs .  Reta i l  chains
buy directly from the flour mills. Most of the shortening for bak i ng
purposes is purchased from local meat processors.

3.4.4.4 Miscellaneous Cereal Products.

In addi t ion to bread and re la ted  products, manufacturing bakeries in the
United States annually produce more than 8 b i l l i on  pounds of biscuits ,
crackers, ice cream cones and pretzels. The four basic stages in the
manufacture of these items -- mixing , oven feeding , baking and packag ing
—— have been largely automated in recent years. These items enter the
distribution system at the wholesale and retail levels. Because these
i tems are genera l l y  less per ishable than bread , they tend to f o l l c w
ordinar y grocery marketing channels in reaching the consumer.

Little regional competition exists in the breakfast food industry.
The s ix largest  manufacturers of breakfast  in the United Sta tes  hold
most of the market , and distribute their products nationall y . These
products enter the d i s t r i bu t i on  system at the grocer y  who lesa le  l e v e l .
S imi la r  market in g pat terns are f o l l o w e d  by other manufactured cereal
products.

Colorado manufactures and ships out of the State a considerable
quantity of biscuits, crackers, cookies and similar products (approxi-
mately 37 million  pounds annually ) .

3.4.5 Fruits and Vegetables

3.4.5.1 Production.

In 1975, Colorado produced over 250 mil l i o n  pounds of fruits and vegeta-
bles (excluding potatoes ). Total value was approximatel y $44.5 million.
It is estimated that roughl y half of the State ’s production is exported.
Perishable crops are harvest over a period of several weeks or months ,
and the State ’s harvest exceeds the amount that can be consumed w ith in
the State. About 75 percent of Colorado ’s fresh fruit and vegetable
consumption volume is imported , and about 25 percent grown within the
Sta te .

Colorado is a major producer of apples, potatoes (considered sepa—
rate ly) and onions; these crops are stored in the grotn ng areas and
shipped to Denver and points outside the State over a period of several
months. The growing easons and product ion volumes of Co lorado ’s f ru i t
and vegetable crops are shown in Exhibit 3.8.
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A relatively small percent ag e of Colorado ’s fruit and vegetable
crop is processed ; the balance is consumed w i t h i n  the Sta te  or ex por ted .
Denver has one medium—s i zed and severa l  sma l l  f ru i t  and v e g e t a b l e
canning opera t ions. Co lo rado  Spr ing s has no f r u i t  and v e g e t a b l e  canning
p lan ts .  A summary of p roduc t ion,  impor ts ,  e x p o r t s ,  and consumpt ion data
is shown in Tab le  3 .2 :

TABLE 3. 2

A SUt1~1ARY OF COLORADO FRUIT AND VEGETABLE PRODUCTION ,
IrIPORTS , E X P O R T S  AND CON SUMPTION DATA,  1975

Type P roduc t ion  Impor ts Expo r t s  Consumpt ion

Fresh 208 301 108 401

Processed 14 0

T o t a l  222 560 108 674

3 .4 . 5.2 D i s t r i bu t i on .

Fresh produce mar ke t ing  is domina ted  by the per ishab le  nature of the
produc ts and the f l u i d  na ture  of the m a r k e t s .  Large q u a n t i t i e s  of many
v a r i e t i e s  of f ru i ts  and v e g e t a b l e s  must be moved qu i ck ly  f rom the g rower
to th e consumer. A lmos t  a l l  f resh ( l o c a l  and impor ted )  produce reaches
the r e t a i l  l e v e l  in C o l o r a d o  throug h the re t a i l  chains ( inc lud ing Asso-
c ia ted Grocers )  or throug h the Denargo Produce Market to independents .
A sma ll amount goes d i r e c t l y  to independent w h o l e s a l e  warehouses.  The
major food s tore chains cons t i t u t e  the la rgest  who lesa le  d is t r ibu tors  of
f ru i t s  and v e g e t a b l e s ,  accoun t ing  fo r  about 70 percent  of the f r u i t  and
veg e tab le  vo lume.  The l a rge  vo lumes of l o c a l l y - g r o w n  or imported prod-
uce are purchased and received at central warehouses directl y from larg-
er—scale producers that are under quasi—contractual agreements to make
the i r  product ion a v a i l a b l e  on an a lmos t  rout ine  basis to one of the food
chains. The Denarg o Market in Denver is another significant channel for
f resh  f ru i ts and vege tab les ,  serv ing p r i m a r i l y  i ns t i tu t iona l  and other
retail wholesalers.

As i nd ica ted above,  only  a r e l a t i v e l y  sma l l  percentag e of Colo-
rado ’s f ru i t and v e g e t a b l e  crop is processed.  It is es t imated that
about 9 5 percent of a l l  p rocessed f r u i t s  and vege tab les  consumed in
Co lo rado are impor ted  f rom ou ts ide  the State ; only 5 percent  is produced
and processed wi thin the S t a t e .  As w i t h  f r esh  produce ,  the bulk of
processed f r u i t s  and vegetables are sold throug h retail cha ins .  O v e r a l l
re t a i l  o u t l e t s  handle an e s t i m a t e d  75 percent  of processed f r u i t s  and
veg e tab les ,  and res tau rants  and i n s t i t u t i o n s  25 pe rcen t .  The d is t r ib-
ut ion channe ls  and vo lur~es of fresh and processed fruits and vegetables
are shown in Exhibit 3.9.
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EXHIBIT 3.9
DISTRIBUTION OF FRUIT AND VEGETABLES IN THE DENVER AND COLORADO SPRINGS

METROPOLITAN AREAS
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3.4.6 Food Fats and O ils

In 1974, U.S. production of food fats and oils was 19,393 m i l l i o n
pounds. Production has been increasing gradually over the past few
years. In spite of production increases , however , the nation ’s per—cap-
ita consumption of ed ible fats and oils has remained relatively constant
over the past four decades. The present breakdown of U.S. per—capita
consumption is shown in Table 3.3 below :

TABLE 3.3

PER-CAPITA CONSUMPTiON OF FOOD FATS AND OIlS, 1974

Food Fats and Oils Pounds Per C a p i t a

Tab le Spreads :
Margar ine 11.3
Bu t t er 4 .6

Subtotal 15.9

Cooking Fats :
Lard 3.2
Shortening 17.0

Subtotal 20.2

Other Edible Fats and Oils 20.3

Total Product Weight 56.4

3.4.6.1 vegetable Fats and Oils.

Forty years ago , animal products such as but ter  and lard made up 65~’. of
the edible fats and oi ls consumed in the United States; today, vegetable
oils lead with over 70’!. of the total. The two most importa nt vegetable
oils produced in the United States are soybean oil and cottonseed oil ,
with soybean oil accounting for more than two—thirds of the total prod—
uc t ion.

The Midwest is the center of soybean production and processing in
the United States. Cottonseed oil is a by—produ ct of the southern
cotton industr y. Bulk shipments of vegetable oil from processing
centers in the midwestern and southern states are usually in rail tank—
cars.

Colorado is not a sign ificant soybean or cotton producer, and no
soybean or cotton processing plants are located in the State.
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3.4.6.2 Butter.

Colorado produces only about 7~ to 8/. of its butter requirements of
about 10 million pounds per year; thus, out—of—state sources account for
over 9O~ of total Colorado butter requirements. The major butter prod-
ucers are all located in Denver ; Beatrice Foods and Meadow Gold are the
two largest producers. No significant quantities of butter are produced
in Colorado Springs.

3.4.6.3 Other Animal Fats and Oils.

Colorado is a major meat (beef, pork , l amb) producing and processing
state. A number of the larger meat-packing companies have tallow—ren-
dering operations. Tallow production figures were obtained from the
USDA office in Denver, and regional production and distribution was
determined according to the size and location of the major meat process-
ing plants. Edible tallow and lard production estimates are as follows :

Millions of Pounds
Area Beef Tallow j

~
j
~ 

T o t a l

Denver SMSA 29 29
Colorado Spring s SIISA --
Other Colorado j

~ -~~~~~~

Total Production 55 4 59

Animal fat goes almost exclusively for industrial uses, i.e., primarily
to bakeries. After rendering , raw tallow is further processed into
shortening before it is used by bakeries. In Colorado , this is done
primarily by Rust Sales of Denver, which produces about 35 million
pounds per year. More than half of the company ’s shortening production
is exported. Animal—based tallow and lard products are used primarily
by industrial food processors, bakeries , donut shops and institutional
users such as fast—food chains. The resulting products are sold in
institutions and retail stores. Some are also sold directly through
retail stores.

Data on total Colorado production , imports, exports . distribution
and consumption of food fats and oils are summarized in Table 3.4 and
illustrated in Exhibit 3.10.

3.4 .7  Po tatoes

In 1975, Colorado produced over one billion pounds of potatoes,
plac i ng it in tenth place among the potato—growing states . The major
growing area in Colorado is the San Luis Valley, located in the southern
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TABLE 3.4

SUMMARY OF COLORADO FOOD FATS AND OILS PRODUCTION , IMPORTS,

EXPORTS AND CONSUMPTION (~MILLIONS OF POUNDS )

Item Production Imports Exports Consumption

Vegetable Fats & Oils 87 87
Butter 1 9 10
Other Animal Fats

& Oils 59 10 42 27

Totals 60 106 42 124
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EXHIBIT 3.10

DISTRIBUTION OF FOOD FATS AND OILS IN THE DENVER AND COLORADO SPRINGS
METROPOLITAN AREAS
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part of the State. Some potatoes are also grown ip the Gree ly area in
Weld County north of Denver . Potato harvesting in Colorado begin s in
August; potatoes are stored in the growing areas and are shipped to
Denver and outside the State from mid-August unt il the beginning of
June. About 70% to 757. of Colorado ’s potatoes are shipped out of the
State. A small quantity (about five million pounds ) of fresh potatoes
is also shipped into the State during the summer months when potatoes
are not moving from the storage warehouses.

About 100 million pounds of potatoes are shipped to the Denver area
from the San Luis Valle y during the 9-1/2 months from mid-August through
May . In addition, most of the Weld County potatoes are shipped to
Denver. All major potato processors are located in Denver, except two
starch companies at Monte Vista in the San Luis Valle y. Production and
shipment data indicate that Colorado consumes about one—quarter to one—
third of total production. This corresponds fairl y well to U.S. per—
cap ita consumption est imates appl ied to Colorado.  On the basis of
information supplied by the National Potato Promotion Board in Denver ,
Colorado potato consumption for 1975 was estimated at 276 million
pounds, or 125.2 pounds per cap i ta .

The flow of potatoes and potato products to consumers in the Denver
and Colorado Spring s metropolitan areas is shown in Exhibit 3.1 1 . Table
3.5 summarizes 1975 Colorado potato production , imports, exports and
consum ption.

3.4.7.1 Fresh Distribution.

Fresh potatoes account for about half of Colorado potato consumption.
Almost al l of the potatoes destined for fresh consumption are produced
within the State. Almost 70 percent of these fresh potatoes go to
retail stores, and the chain stores account for about 70 to 75 percent
of all retail sales of fresh potatoes. About 20 percent of the fresh
potatoes used within the State go to Colorado processors, and the
balance to restaurants and institutions.

3 .4 .7 .2  Processed Dist r ibut ion.

The U.S. potato-processing industry has undergone very rapid growth in
the last several years. Processed potatoes have increased from about
one—third of total consumption in 1968 to more than half in 1977. This
increase has largely been due to the growing acce ptance of frozen and
dried potato products. The present U.S. composition of processed potato
components is as follows : 45% frozen french fries; 227, dehydrated; 21%
chips or shoestrings; and 1 27. miscellaneous canned , fried and frozen
products.

Although both the reta il store purchaser and restaurant and insti—
tution al users have increased their use of processed potatoes, the
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EXHIBIT 3.11

DISTRIBUTION OF POTATOES IN THE DENVER METROPOLITAN AREA
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TABLE 3.5

SUMMARY OF COLORADO POTATO PRODUCTION ,

IMPORTS, EXPORTS AND CONSUMPTION, 1975

(MILLIONS OF POUNDS )

Type Production Imports Exports Consumpt ion~

Fresh 834 5 706 133

Processed 34 109 C) 143
--___ 

_ _ _ _

Tota l 868 114 706 276

3— 32

L. ~~~~~~~~~~~~ —-- -- —-~ -- ---



-- -

greatest chang e has come in the latter group, which in 1977 used about
807. of all processed potato products. This change has been brought
about primarily by the fast—food chains. There are two companies in
Denver which “prepare ” (fresh unfrozen ) potatoes for restaurant and
institutional users. However, these firms are small and suppl y less
than 5 percent of the market. Most french fries and similar processed
potato products used by the Colorado restaurant trade are prepared,
packaged and frozen in Washing ton . California and other states by major
food companies such as Del Monte and Carnation.

3.4.8 Sugar and Sweets

In 1974, Colorado ranked fifth nationall y in sugar beet production,
and obtained approximatel y 800 million pounds of sugar from II process-
ing plants. Oreat Western Sugar, Inc. has nine plants in Colorado and
produces almost 907. of he State ’s sugar. Based on the national average
per—capita consumption of 97 pounds annually , total consumption in Colo-
rado was 214 mi flion pounds. This includes about 20 million pounds of
cane sugar brought into Colorado from outside sources. Table 3.6 summa-
rizes Colorado sugar produc tion . imports , exports and consumption.

About two—thirds of the sugar consumed in the United States is
contained in processed foods and drinks. The soft drink industr y
accounts for about one—third of the industrial sugar consumption in the
nation .

Food and drink processors account for about 65 percent of Colo-
rado ’s sugar consumption, about the same as the national average.
Industrial sugar use in Colorado is based on the distribution (by number
and size) of food and drink plants. There is a concentration of food
processing plants in Denver, but beverag e plants tend to be located in
the general area of consumption. The volume of sugar throughput and
estimated inventor y at various points in the distrib ution process is
shown in Exhibit 3.12.
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TABLE 3.6
SUMMARY OF COLORADO SUGA R PRODUCTION,

IMPORTS , EX PORTSJ AND CONSUMPT ION

Quantity
Item (rl iflions of Pounds)

Production 800
Imports 20
Exports (shipped out of State) 606
Consumpt ion

Denver SMSA 119
Colora do Springs SMSA 23
Other Colorado 72
Tota l Consum pt i on 214
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EXHIBIT 3.12
DISTRIBUTION OF SUGAR AND SWEETS IN DENVER AND COLORADO SPRINGS M,A.

Out ot State
Ref,ners and
Warehouses

STATE OF COLORADO 20 

- - - - Colorado - - - ::-: - : 
-
. 

- : -

Refiners - - 
- 

-: - - -

220 800 - 
:. - 

- •
.~

~ 

993
~~~~~~~~~

L.:: . .

• Denver MA Denver MA •‘
~Wholesale-s / / Indu str ial

/ /

41 7 1 7 7 3) Denver MA 
- -

Denver MA . / / .‘

Consum ers 
,~

. ,
~ / 

I : .

9 )1 16 1 / 
// / , /

/ /
/ I /

/ 
Coloredo Springs MA ’ / “ 7~’ ‘~~

•

658 4 
2;

~~~~ 

~~~~~~~~~~ 

_ _

: 11961 1 1 1 2 3 1  j/ / 1_ 6 7 1 1 2 7 1

/ X ~~~~
) ~ 1 / Colorado Sor ngs L/

.

103) and Insti tut ion s / / MA Reta ilers
- • / / I— , / / , 

~ / 
(oi o~

,‘ 1 1 1 2 3 1  / ~~80 l1 50 )  6 7 ( 1 2 7 )

L/ _ c
~

o:
~

do
~rm LL/ / /

j_. 
~~~~~~~~~~~~~~~~~~~~~~~~ ____________

Figures outside rectangles represent throughput in millions of pounds annually.
Figures inside circles represent inventory in millions of pounds.
(0(X)) Sugar identity los t in locally processed foods.

~



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-

~~~~~~

- 

I

4. POSTATTACK SITUATION ANALYSIS

To provide a basis for assessing the probable postattack adequacy
of the recent reconfigured Colorado food distribution system, each
element of the distribution system underwent a damage assessment analy-
sis. The results of this damage assessment were applied to the preat—
tack commod ity-flow model to predict the probable postattack flow of the
selected food groups to host—area survivors. Alternative postattack
distribution strategies capable of meeting the requirements based on
USDA National Emergency Consumption (NEC) standards were postulated and
evaluated , and promising strategies were examined for components which
could be incorporated into the preattack guidance for the relocation
effort. This chapter discusses the results of the damage assessment
analysis on a commodity-by—commodity basis.

4.1 NATIONAL EMERG ENCY CONSUMPTION STANDARDS

Fol ’ ..ing discussions with food industry personnel, USDA officials,
and disaster assistance agencies , the National Emergency Food Consump-
tion Standards developed by the USDA were adopted as standards to be met
under conditions of crisis relocation. It is generally recognized that
these standards —- which are li sted in Table 4.1 —— are far from
austere,3 and that the popu~at on might subsist for short periods on
more limi ted supplies. Noneth eless , the decision was made to use these
standards as a yardstick to measure food reauirements throughout the
study.

There are several arguments for using these standards:

1. They are well recognized and widely accepted;

2. They deal w ith common units of individual commodities; and

3. They approximate a normal diet —— hence, if the food distrib-
ution system of an urban area can be altered to meet the
standards in supplying evacuees, there is little danger of
citizen outrage.

The National Emergency Consumption Standards provide a consistent basis
for evaluating alternative distribution systems. Furthermore, since the
recommended consumption levels in pounds per week roughly approximate
current consumption levels (the emergency standards represent an equiva—

31n fact, the designation National Emergency Consumption Standards was
changed in 1976 to National Emergenc y Maximum Food Distribution Allow-
ance, presumably to emphasize the fact that these quantities reflect an
upper limit on consumption in times of emergency, rather than the bare
minimum required for survival.
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TABLE 4.1

COMPARISON OF NATIONAL EMER GEN CY FOOD CONS UMPTION STANDARDS

AND 1975 WEEKLY PER CAPITA CONSIJMPTION LEVELS

Amount Per Week
National 1973~~Foo d Grou ps and Food Items Emer gency Consum otion

____________________________________________________ 
Stan dards Levels

Meat and rrpat alternates (red meat , poultr y ,
fish , shellfish , cheese , dry beans , peas , 3 l bs. 4.5 lbs.
and nuts)

6 5.3[qCS (0.78 lbs.) (0.69 lbs.)

Milk (fluid , whole) 7 pints 4.6 p ints
(7.53 lbs.) (4.97 lbs.)

Cereals and cerea l products (flour including
mixe s , fresh bakery products , corn meal , 

~ lbs 2 ~ lbs
r ’~~ e , hominy , mac a ron i , and breakfast
cereals)

Fruits and vegetables (fresh and frozen) 4 lbs. 5.7 lbs.

Food fats and oil s (butter , margarine , l a r d , 
1 0 lbshortening, and salad and cooking oils) 0.5 lbs. . s.

Pota toes (white and sweet) 2 lbs . 2.4 lbs.

Sugars , syrups , honey , and other sweets 0.5 lbs. 2.3 lbs.

TOTAL (Equivalent Pounds Per Week) 22.31 lbs . 23.96 lbs .
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lent of 22.31 pounds per week per person, as compared with the 23.96
pounds consumed per person in 1975), the adoption of these levels
permi ts many direct comparisons with the capacities and inventory levels
in the existing distribution system. On an individual basis , NEC stand-
ards are higher than current levels for such i tems as m il k and cereal,
but considerably lower for sugar and food fats and oils.

4.2 DAMAGE ASSESSMENT

4.2.1 Populat ion

The savings in lives resulting from the relocation of the risk—area
populat ion has been b r i e f ly  discussed in an e a r l i e r  sect ion.  On the
national level, it is expected that the imp l ementation of the crisis
relocation strategy will save an additional 70 milli o n  persons as
compared to in—place protection. A comparison of additional liv es saved
under c r is is  re loca t ion  for the Colorado Springs r isk area is presented
in Table  4 .2 .  A conserva t ive  est imate p laces the number of c r i t i c a l
workers  at 4 ,801, and it is assumed that 5O~’. of these wi ’l be in the
risk area at the time of the attack. Table 4.3 shows the total popula-
tion within the risk and host areas after the attack. Total postattack
emergency food requirements for Colorado risk and host areas are shown
in Tab le  4 .4 .

4 .2 .2  Food

Damage assessment for agriculture , processing, storage and distrib-
ution a r e  discussed briefly in the following sections, and overall
surv iva l  rates of the U.S. and Colorado are compared. A more detailed
discussion of the subject  and in format ion on spec i f i c  commodi t ies  and
f a c i l i t i e s  is provided in Sect ion 4 .4 , Postattack Food D is t r ibu t ion .

For purposes of analyzing damage to agricultural production and
food storage , the unc lass i f i ed  at tack pattern “UNCLEX CHARL I E—73 ”  was
used. This attack pattern (along with “UNCLEX MIKE—73 ”) was developed
in 1973 by the Federal Preparedness Agency (FPA), General Services
Adm in i stration, as a moderately heavy attack well within the current-of-
fensive capabilities of countries with nuclear weapons. The date of the
attack for the facility and livestock analysis was late March 1973. For
a cro p ana lys is , FPA ran the a t tack  on two additional dates (June 1 and
August 1), so that USDA could analyze the effects during the major grow-
ing seasons. Weapon sizes ranged from 3 to 20 megatons (MI), with 43Z
be ing 3 MI and 45’/. 5 MT. All weapons were ground bursts, except those
dire cted at railroad bridges whic h were air bursts with ID P SI peak
overpressure. The attack pattern included about 1,160 weapons assigned
to militar y, civilian and industrial targets . concentrating most heavily
on civilian and industrial targets. The results of this work were
summar ized by the USDA (Reference 41) and used to update its stand—by
plans.
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TABLE 4.2

COLORADO SPRINGS RISK AREA POPULATION SURVIVAL

WITH AND WITHOUT CRISIS RELOCATION

f~~~i~iout Rel ocation With Relocation
Category Percentage (131 ,521 Persons (2,401 Critical

in Risk Area) Risk Area )

Killed

Blas t 64.70 j 85,094 1 ,553

Radiation 1.19 1 ,565 29

Su b to tal 
I 

65.89 86,659 1 ,582

Injured

Blast 22.76 29,934 546
Radiat ion 0.79 1 ,039 19

Bl~ s~~ a~~ f 4.40 5,787 lOf~

Subtotal 27.95 36,760 671

Uninjured 6.16 8,102 148

TOTAL 100.0~ 131 ,521 2 ,401

Sour ce: t~CPA Surv ival Rate Data and SYSTP~N anal ys i s .
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TABLE 4.4

POSTATTACK FOOD REQUIREMENTS FOR COLORADO RISK AND HOST AREA

POPULATION BASED ON NAT IONAL EMERGENCY FOOD CONSUMPTION STANDARDS
(Critical Worker Assum ption No . 2)

Per Capita Pisk &~Host A reaNational Postattack Food
Food Groups and Food Items Emergency Requirement s (000 lbs.)

Stan dar ds 1 Weekl y Annual
— 

(Weekly Basis ) ~ Bas is Basis

Mea t and meat alternates (red meat ,
poultry , fish , shell fish , cheese , 3 lbs . 617.0 32424.6
dry beans , peas and nuts )

Eggs 6 160.4 8428.2
(fl .78 lbs .)

Milk (fluid , whole) 7 pts. 1 548.8 81448.0
(7.53 lbs.) 

I

Cereal an d cerea l produc ts
(flour including mixes , fresh
bakery products , co rn meal , 4 lbs . 822.7 43245.1
rice , hom iny , maca ron i , and
breakfast cereals)

Fru its and vegetables (fresh 4 4 4and frozen ) I lbs . 822.7 .5.1

[or d fa ts  and o i ls  (hufter , 
I 

I
margarine -, l a r d , shor teninq , 0.5 lbs . 102.8 5Lllfl.2
and salad and cooking o i ls)

Potatoes (whi te and sweet) 2 lbs . ~ll .4 21641.0

Sugar. syrups , honey , other sweets 0.5 lbs . 102.8 5410.2

TOTAL (Equivalent Pounds Per Week) 22.31 lbs . 4588.6 241252.4

‘Source: U.S. Department of Agriculture Food Order Number 2.

2Assumin g a population of 207,395
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The UNCLEX CHARLI E attack pattern was also used for an assessment
of postattack accessibilit y of food processing plants. In this computer
analysis, however, FPA utilized the Bureau of Census “value of ship-
ments ” data (four—digit SIC level ) rather than the number of plants so a
closer approximation of remaining capac i ty could be obtained (Reference
42).

4.2.2.1 Agriculture.

Table 4.5 compares U.S. agricultural survival rates with those of Colo-
rado. It can be seen that the averag e survival rates for the U.S. as a
whole and for Colorado are similar for most commodities.

4.2.2.2 Processing .

In general , the Colorado food processing industr y did not fare as well
as the total industry on a nationwide basis. In the case of some
commodit ies ,  such as sugar , however ,  Colorado suffered less damage.
This is partly due to the vulnerabilit y of the nation ’s cane refineries ,
many of which are located along coasts or inland waterwa ys near target
areas (see Table 4.5).

4.2.2.3 Storage.

Most of the U.S. and Colorado storag e facilities for such special
commodities as potatoes and grain are located outside the high—risk
areas and, thus, survival rates are generall y hig h (Table 4.5).

4.2.2.4 Distribution.

rood chain and wholesale warehouses on a national basis survive much
better than they do in Colorado. Forty-six percent~ of the total number
of wholesale food warehouses survived nationally , whereas only 5 percent
of the wholesale warehouse capacit y survived in Colorado. One reason
for this is a greater proportion of Colorado food goes through chains

~This nationwide estimate reflects the percentag e survival of the total
nuriber of wholesale warehouses in the U.S. without regard for warehouse
capacit y . Since the larger warehouses tend to be located in high-risk
areas , the percentag e of surviving warehouse capacit y is undoubtedl y
much lower. Estimates of damag e to nationwide warehouse capacity were
not ava ilable throug h FDA. However , SYSTAN prepared such estimates for
the State o~ Colorado.
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TABLE 4 .5

COMPARISON OF NATIONWIDE _AND COLORADO AGRICULTURA L PRODUCTION,
FOOD PROCESSING AND STORAGE PERCENTAGE SURV IVAL

______ 
NATIONWIDE 

_______ __________ 
COLORADO 

_______

COMMODITY WóducTj~ h Proc~~~in g Sterage Production Processing Storaoe
GROUP C~Dab1I1ty C~pabiI1ty (~~rcen Capability C~pabilit .v (Percent

‘ Percent (Per cent Sur- (Percent (Percent Sur-
__________________ Siirvfyina ’) Surviving

’) vivfnn Surviving ’) 
~jg~vivino ) 1j.~iin~

Meat 63 47 64 46
Milk 57 46 70 11
Egg s 54 68 50 5

Cerals and 1 2Cerea l Products 48-82 31 83 78 10 85

Fruits and
Ve getab les 75 63 76 46

Food Fats 1and Oils 100-35 49 60 5

Potatoes 45_821 73 852 91 10 95

Sugar 45-82’ 49 66 73

To tal 4 N .A. 45 N.A. 39

1 Damage is l ight if attack occurs any time other than in the early growth and
reproductive stages. If an attack occurs when the crop is in the vulnerable
sti~ge (around early June) damage will be moderate to heavy . Heaviest damage
to soybeans is in August .

2 Food grain stocks at D+15 (wheat, rice and edible beans). This would increase
to 94% accessi bility by D+60.

Th is is considered to be a conservative estimate . No specific data on potato
storage is available; however , the USDA /ASCS report referenced below indicates
that 100% of the refrigerated warehouses in rural areas would be accessible at
D+30. Most potatoes are stored in the growing areas.

Tota l inclu des miscellaneous categories.

Source: USDA/ASCS, Anal ysis of U.S. Food Industry in A National Emergency,
Wash ing ton , D.C., Jul y 1977; General Services AdministratTon , Federa l
Preparedness Agency, Surmiary Analysis of Scheduled Avai l abi lit.!2L
Production (SASAP Attack UNCLEX -CHARLIE , Category MSI , M~nufac tur i~~Establishments , National Sumary , Was hington , D.C., Octhber 1977.
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with warehouses in Denver than is the case in many other U.S. cities.
Another, possibl y more important distinction reflects the difference
between the re laci ve number of warehouses surviving and surviving ware-
house capacity (see footnote).

4.3 POSTATTACK FOOD INV ENTORIES

The immediate postattack availability of food to survivors in the
Colorado Spring s host area is summarized in Table 4.6. This table item-
izes the inventories of each critical commodit y held by area processors ,
wholesalers , restaurants, retailer s, and consumers before and after the
postulated attack. Retail inventories include foodstuffs shipped from
risk area wholesalers during the relocation period. In addition ,
consumer inventories include those foodstuffs transported by risk— area
residents traveling by automobile to the host area. Commodit y holding s
are expressed both in common sales units and in terms of the time
required to deplete preattack and postattack inventories. Postattack
depletion times were calculated by assuming that survivors would subsist
on the weekly rations identified in the National Emergency Consumption
Standards (Table 4.1).

Table 4.6 identifies fluid milk as a critical commodity which is
likel y to last less than one week following a nuclear attack on the
Colorado Springs metropolitan area. Shortages of meat , eggs and
processed cereals may also be expected during the second week. Fruits
and vegetables wil l  also be in short supply until distribution channels
can be reestablished with the nearby producers and out—of—state suppli-
ers. The depletion times for fats and oils exceed three weeks, and
those of sugar forty—eight weeks. It should be noted that for most
commodities , overall depletion times have been substantially extended
because of the foodstuffs carried to the host—area relocatees and, in
addit ion, the d ivers ion of supplies by risk—area wholesalers to host—
area retail stores.

4.4 POSTATTACK FOOD DISTRIBUTION

This section sets forth general postattack survival of food supply
and processing activities at the national and local (Colorado ) levels.
Several possible alternative sources of action are then described to
rectif y supply/demand imbalances using Colorado data for purposes of
illustration.
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4.4.1 Meat and Meat Alternates

4.4.1.1 National Situation.

At the nat ional leve l ,  it is est imated that a pproximate l y  47 percent of
the meat processing capacity would be accessible 30 days after the
postulated attack .S About 63 percent of the an i ma l supply (on a weight
basis ) would be accessible.

4.4.1.2 Colorado Situation.

In Colorado , the percentage surv ival of meat packing and processing
capab ility is about the same as the national average. The relative
survival of the meat, poultry and fish supplies and the meat packing
plants serving Colorado is depicted in Exhibit 4.1. It can be seen that
preattack Colorado sources of meat 1 poultry and fish will  have diffi-
cult y in satisfying postattack requirements , p rimaril y because of the
destruct ion of the meat packing and processing industr y in Colorado. It
is estimated that immediately following the postulated attack , over 90
percent of the State ’s meat packing /processing capability would be
destroyed or inaccessible. Within four to six weeks, however , 46% of
the normal capacity wou ld be avai lable. Supplies of slaughtered animals
and carcasses, however , woul d exceed postattack processing capabilities,
since it is estimated that 64% of the animal supply (on a weig ht basis )
would survive.

Three major meat—packing firma are located in Logan and Morgan
Counties. Fallout radiation would probabl y prevent workers from re-en-
tering the plant in Logan County for about four months. However , the
radiation from fallout in Mo rgan Count y would be much less, and workers
could probabl y return to the beef— packing plant in Fort Morgan and the
hog-packing plant in Brush in four to six weeks.

There are two medium-size beef—packing plants in Grand Junction and
Delta. These would be virtuall y unaffected by blast or fallout effects
of the postulated attack, and would continue to function. These firms
may slaughter 70 to 100 animals per day . Both of these firms indicated
that they could double or triple output under emergency conditions.

Small firms which do slaughtering may be divided into slaughtering
and packing , and frozen—locker operat ions. Small slaughtering plants
may slajghter 10 to 35 cattle and a similar number of hogs each week .
The meat may be sold locall y or shipped out of the county. The small
slaughtering firms in Grand Junction serve stores in that area. Most of
these plants indicated that they could triple their output under emer-
gency conditions. Frozen-locker operations also usually eng age in
slaughtering , but usuall y on a smaller scale (fewer than ten beef per

S Data uased on Federal Preparedness Agency UNCLEX Charlie attack.
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EXHIBIT 4.1

SURVIVAL OF SUPPLIERS AND PACKERS OF MEAT, POULTRY AND FISH IN COLORADO

500 —.
~~~~~~~

— —  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Preattack Annual Demand 
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week and also possibly some hogs). Most of these firms indicated they
could about double their operations under emergency conditions.

Colorado meat consumption under normal condit ions is 456 million
pounds per year. Using NEC standards, Colorado ’s estimated postattack
meat requirements are 339 million pounds on an annual basis. The imme-
diate postattack period (with emergency meat production at the rate of
approximately 145 million pounds ) would be the most critical time , with
only about 10% of normal production. Within four weeks, however, fall—
out radiation will have subsided sufficientl y to allow production at the
American Beef Packing Company near Fort Morgan and the Sigman Meat
Company at Brush to resume production. At emergency operating levels,
production could reach 653 million pounds, or about 46% of normal preat—
tack production.

Within four months, radiation levels at the Sterling plant should
be low enoug h to permit resumption of production and this major addition
to Colorado meat—pack i ng and —processing would bring annual production
to 1,200 million pounds , or about 84% of the preattack production level.
The production of 1,200 million pounds would exceed emergency consump-
tion requirements (1,058 million pounds).

4.4.1.3 Emergency Construction of Processing Facilities.

Expansion of Existin g Facil ities. Generall y , expansion of output of
existing meat—pac l ing facilities is preferable to building new ones,
since the basic structure . the equipment and the core personnel are
alread y in-place. A plant of moderate size, which under normal condi-
tions processes 100 to 200 cattle and 50 to 100 hog s per day , can often
expand to 600 cattle and 300 hog s under emergency conditions. This
would mean reducing processing activities to cool ing and quartering .
Cool ing would be for 24 hours only~ none of the usual ag ing process,
cutting to steaks, etc. or smoking of hog s would take place. The
dressed weight of meat output on this basis would be 154 million pounds
per year. A facility of 26,000 square feet could accommodate this level
of throughput. It is assumed that at this level  of throughput, there
would be two shifts with 70—80 workers on each shift.

New Facilities. If a facility such as that described above were not
available , a facility which would permit an equivalent throughput could
be built for the costs listed in Table 4.7.
This type of building could be constructed under emergency conditions in
six weeks or two months if equipment and mate rials were available. The
manning level would be 70—80 workers for each of two shifts.

If two new plants were constructed , each processing 600 cattle and
300 hog s per day (154 m I llion pounds dressed meat per year), emergency
production would be increased from 62’/. of emergency requirements to
a pproximately  91’4 of emergency requirements.

4—13 
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TABLE 4 .7 :  EM ERG Et1 CY I1EAT-NO C ESS ING FACIL ITY  CONSTRUCTION COST

~~~~ Q2.~t

Building area (in ~ lu di ng loading docks),
13.000 s q . f t .  a ~~7/ s q .f t .  ~91, fl00

Coo l ir i y t r a i l e r s , 15 a $22,500 each 337 ,50i)

K i l l  room oqu ipmc ~nt 50, f l O O

Other e~ uipme: t 5O~~ f lO

T o t a i  $528 ,500

It arpears H at Co lo r a do ’s pos t a t t a ck  meat—process ing  needs can L~rmet by expand ing r v i v i r ’~ f a c i l i t ie s  (see Exh ib i t  4 .1) ,  so that t i e
emergenc y const u ct ion of new packing facilities w i l l  not be necessar~in that State.

4.4.1.4 Summary of Options.

Neat and neat  a l te rna t es  supply and processing options are discussed in
this subsection.

Preat ~tack O p t i o ns

1. Inc reas ing  Produc t ion  and S t o c k p i l i n g  in the Cr is i s  Relocation
Per iod:  T h i s  op t ion  is poss th le ,  but is l im i ted  in overall
effective ness because meat products which can be stored with-
out refrigeration constitute only an estimated 5 to 6 percent
of total meat co nsumption.  O v e r a l l  product ion could probably
be increased an es t imated 40—50 percent assuming that contain—
e r a  were a~ailab l e.

2. Individual Firms Prepare Plants for Expanded Output in the
Postattack Period : Pl anning for internal changes requir ed for
expanded output would permit shorter start—up time after the
po s t u l a t e d  a t t a c k .

Pos t a t t & ck  Opt ion s

1. Increasing Outpu t of Surv iv ing Packers and Processors: By /
using refrigerat ion capacity for cooling and elimin ating aging
and most processing activities (such as production of special-
ized products), the industry could increase output by at least
50 to 75 percent .

4-14 
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2. Expansion of Existing Facilities: In some meat packing and
processing plants , especially those medium— size and smaller ,
considerable potential excess capacity exists. In order to
utilize this potential capacity, however, plant space utiliza-
tion changes may be necessary, and additional equipment such
as refrigeration units must be added. Semi—trailers equipped
wi th  re f r igera t ion  units could serve as supplemental coo l ing
space.

3. Construction of New Packing and Processing Facilities: A
temporary emergency packing facility using semi—trailers or
other portable units for cooling could be constructed in about
six weeks. Such a facility could supply approximately one—
th i rd of C o l o r a d o ’s postattack emergency meat requirements,
and could be constructed for between one—half and three— quar-
ter million dollars.

4.4.2 Milk and Mi l k Products

From a nutrit ional standpoint, milk is one of the most important of
the eight USDA food groups. Past research has shown that milk is likely
to be the food commodity in shortest supply following a nuclear attack .

The relative surv ival of Colora do dair y farms and fluid milk
p rocessors i s show n i n Exh i b i t  4.2. This figure shows that about 70% of
the milk production capacity would survive the postulated attack, but
that only 11% of the processing capability would be available. In addi-
tion , milk consumption (based on NEC standards) would be higher during
the postattack period than during the preattack period. The surviving
fresh milk process ing pt ants and the evaporated milk plant operating at
preattack levels coul d supp ly only about 8% of the postattack annual
demand . However, several alternativ e courses of action could be imple-
mented to substant ially increase the supply of milk to Colorado resi-
dents dur ing the postatta ck period. These alternativ es are noted below
and d iscussed in the following subsections.

1. Increasing evaporated milk output;

2. Substituting dried milk for fluid whole milk (by increasing
out—of—state processir~g and using USOA/ASCS inventor y);

3. Ex panding fluid milk processing capability (expanding output
of ex isting plants and constructing new plants); and

4. Diverting milk into man ufactured dairy products to increase
shelf life.
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EXHIBIT 4.2
SURVIVAL OF MILK COWS AND FLUID MILK PROCESSORS SERVING COLORADO
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4.4.2.1 Increasing Evaporated Milk Output.

Canned evaporated milk can be an appropriate substitute for fresh milk
under emergenc y conditions. It does not require refrigeration and can
easily be transported.

U .S. Production and Distribution. Total U.S. production of evapo-
rated milk in 1976 was 885,747,000 pounds (20,362,000 cases at 43.5
pounds per case). In order to meet the standards of the Evaporated Milk
Association, eva porated mi l k  must contain 7.5% m i lk fat and 25 .5 % milk
solids including m ilk fat.

The two largest producers in the U.S. are the Carnation Company and
Pet , Incorporated. A list of names and location s of U.S. plants is
show n in the Guidelines section of this report. Overall, there are a
total of 23 canning plants and 12 receiving stations.

The demand for eva porated milk has been declining gradually over
the past several years by an average of about 5% per year from 1971 to
1976, due partly to the increase d use of dried milk and cream substi-
tutes i n coffee. The Evaporated Milk A ssociation estimates that overall
U.S . production could be at least doubled with the present plant by
add ing more shifts and seven— day wor k weeks, provided that sufficient
containers and milk are availabl e. However, the possible increase in
ca pacity varies considerably from one plant to another . Some p l a n t s
could probably not increase produ ction with their present facil i ties by
more than BOY, to 70%.

Colorado Production s~nd D istribution. There is one evaporat . .~ m i lk
plant in Colorado, owned and operated by the Carnation Company. This
plant is located in Johnstown, W eld County, which is outside the Gree ly
and Denver-Boulder h igh—risk areas.

The Car nation plant produces milk in standard 1 3—ounce cans under
th e Car nat i on labe l , and a ls o  K ing Soo pers and v ari ous othe r brand
names. Production from this p lant accounts for about 75% of the market.
Ot her evaporated milk producers ship canned milk into Colorado in vari-
ous size containers, including the standard 1 3—ounce size, 5— 1/2 ounce
size, and the Number 10 can size (about one gallon ) . The latter size is
pr imarily for the restaurant and ins titutional market.

Pro duction at the Johnstown plant averages about 100,DDD pounds of
whole fluid milk input per day, although there is wide variation from
day to day and from season to season. The volume of fluid milk received
by the plant increases considerably during the summer months when school
is out. In add it i on, the amo unt increases on h olidays when whole milk
co nsu mp t i on dec re ases . The p l a n t  has a ca p ac i t y cons i d e r a b l y g rea te r
than the present production — -  probably about 500,000 pounds per day if
add itional shifts were imp l emented.

The ratio of fluid m i l k  inpu t to evaporated milk output is about
2.11 to 1. That is, a 44—pound case of evaporated milk would require
about 93 pounds of whole fl uid milk as input to the manufacturing
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process. Thus, the da i ly average of 100,000 pounds of fluid milk which
is processed would result in 47,393 pounds of evaporated milk. On a
five—day per day basis, 50 weeks per year, the plant would have an input
of 25 m i l l i o n  pounds of fluid milk per year. If the plant operated at
its 500,000 pound per day capacity, six days per week, the total fluid
milk input would be 150 m i l l i o n  pounds per year.

Co lo rado ’s t o t a l  f l u i d  m i l k  p r o d u c t i o n  is  abou t  672 m i l l i o n  p ounds
per year and, with present imports, total fluid milk consumption is
about 75~ m i l l i o n  pounds per year. The evaporated m i lk plant input of
15 0 m i l l i o n  pounds of fl u i d  m i l k per year would be about 22.3% of Cob —
rado ’s flu i d  m i l k  production , or 19.5% of Colorado ’s total fluid milk
corsti m ti c’ n tinder norma l cond itio n s. Thus, a substantial portion
(22.3~~) of Co1or~~ o ’s milk production could be processed into evaporated
mil k  under emergency conditions. Tie  production and consutrption of
f luid and evaporated milk in Co lorado is summari zed in Exhibit 4.3.

Ste (Inventory ) at Pl ,ir it . There is considerable variation in
plant invc ntory. There may be ‘100,000 pounds on hand toward the end of
the summer; at other times of the year, there may be practically none .

4.4.2.2 Su h stitut in g Dried Nil k for Fl u i d Whole M i lk.

Dri E d m i l k  may be stored without refr iq eratio ri , is easily transported ,
and has only a li act i o n  of the bulk of whole fresh milk.

Dried M ilk .~ ce~~j n g J n t J j  t.ates . There are a large
number of m i l k — d r y i n g  p la nts operating in various states. The greatest
capacity, of cou rse, genr- r a l l y  exists in those states wh ich are high in
f resh milk product ion. Some of the states with the largest total drying
capacity are Californ i a, Wiscons in , Wa shington , Minnesota and tiis souri.
These plants are ‘ :n era lly very large, and hence are costly arid time—
consuming to build. An average-size plant may have a capacity of 300 to
400 thousand pounds per day of fluid m i l k  input, resulting in 30 to 40
thous and pounds per day of dried milk output.

Productio n of dried mi lk is hi ghest in the spring and early summer
months, when milk production is at its peak. In addition, there is an
ex cess of milk in many areas during the summer months, when children are
out of s.,l -e o l , as the school lunch programs requires a considerabl e
volume of fresh m i l k .  Ihe plant s produce dried milk only when there is
an excess of m i l k  whi ch is not used in direct fresh milk or cream
consumption or manufactured into cheese, ice cream or other dairy prod-
uc ts.

A vailable excess capacity at d ri ed milk plants varies considerably
f ror i  one ra r t  o f  the count ry  to a n o t h e r .  Dur ing the e a r l y  spr ing arid
early sunnier months, mi l k is often shipped from one state which does not
have excess drying capac ity at that time to another which does. Fore-
most r’~Kesson, wh ich has several dryin g plants in variou s parts of Cali-
forni a . ships mil k  to drying plants in Idaho Falls arid Caldwe l I , Idaho
when its California drying plants are operating at capacity. Milk is
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EXHIBIT 4.3

ESTIMATED PRODUCTION AND CONSUMPTION OF FLUID AND EVAPORATED MILK

IN COLORADO , 1975 (MILLIONS OF POUNDS)

____________________________________ ___________ 
- 

Eva~orated Mi1 k Production -

T E M Flui d M~lk Fluid Milk I nnut 
— Evapora tedProduc t1on /. of TotalVolume Flui d Milk Mil k

No rma l Production

Colora do Production 672.00 -

~25.00 3.72 11.85
Im ports 96.00

Total Consumption 768.00 25.001 3.26 11.85

Potential Capacity of
Ev aporated Milk Plant
Under Emergency Conditions

(CRP)

Colo rado Produc tion 572 .00
150.002 22.32 71.09

Imports 96.00

To tal Avai labl e 
2for Consum p tion 768.00 150.00 19. 53 7 1 .09

Potential Capacity of Evapora ted
M i lk Plan t Under Pos tattack
Condi tions

Colora do Produc ti on3 468.00 150.002 32.05 7l.09~

Imports ’1 - -

Total Availabl e for 2Consumption 468.00 150.00 32.05 71.09

1 lnp u t based on 100,000 pounds per day , fi ve days per week , 50 weeks per yea r.

2lnput based on 500,000 pounds per day , six days per week , 50 weeks per year.

3Un processed production; i.e., raw mi lk .

is assumed that there are no imports .

5The ratio of fluid milk to evapora ted milk on a volume basis is approximatel y
2.11 to 1.
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cooled at the producing (hairy to about 39 degrees Fahrenheit , is sent to
collectin g points , and is then transported in insulated tank trucks to
the drying plants. rl i T k c,an be trans ported up to 1,000 or 1,500 miles
i n an i r s u l a t e d  t a ~ik tru ck with an increase of only two degrees over the
length oi the t i ’p. The mil k  is not processed in any way before arriv-
ing at the drying plant.

Un --I Milk Processing for Colorado Milk. Colorado has no dried
milk pr ocess i ng p lants, and since Colorado is not a milk surplus area,
it would not be economicall y feasible to build a plant there. Milk
produced by Colo r~ do ’s d airies , however , could be shipped in insulated
tank trucks to Iri ed mi l k p lants in nearby states. Two such states
havin g plants with ample dried milk capacity are Utah and Idaho.

Utah has f ive dried m i l k  plants —— two in Ogden (within the risk
area) and one each in Logan, Smithfield and Richmond (all north of Salt
Lak e City outside the risk area). These plants average 300,000 to
400,000 poun Js of fluid  m i l k  input per day . Geni~ ra lly, they do not
operate at capacity. During most of the year. they process (dry) whey,
a hyprod~~ t of the cheese—making process, rather than produce dried
;‘iR. There is not sufficient surplus milk most of the year to keep the
plants busy. In addition, the Environmental Protection Agency (EPA ) now
p r -h ib i t s  the discharge of whey into the sewage system ; hence, it is
dried and used for animal feed.

The fa rmers and dairy manufacturers make choices based on th~ p r i c e
of va rious products. When t h e  price of cheese is high , milk is made
into cheese rather than dr i ed m i l k .

The companies owning the drie d milk plants in Utah and Department
of Agriculture o f f i c i a l s  see no pr oblem is dryin g Colorado milk during
times of emergency in view of the excess capacity noted above. In addi-
tion, EPA could eliminate the restrictions on discharging whey into the
sewa ge system during an emergency, and milk-drying could go on at full
speed.

As ind icated above, Color ado ’s m ilk product ion totals 672 m i l l i o i
pounds per year. Any one of time three drying plants outside the risk
area n- ’rth of Salt Lake City could dry all of Colorado ’s fresh milk
-roduct i c i 1 y devoti n g emil y one—h a lf of its drying capacity to that
task . That is, there ‘s suff mci e n t capacity to dry mil k  produc ed in
Utah, as well as tha t of Co lor odo arid other st~mt es.

The re should be no prob l em transportin g milk from Colorado to Utah.
Sizeable quantities are tir ~~ c l~ ’ pped f r o m  Utah to Colon-ado. The trip
f roi Denv er to Richmond, Utah is ~hou t 10 to 12 hours, and the proper
t~~’p er ature can readily be m aint. t ini’ d using insulated tank trucks.

Th’~ Pa irymen ’s Crea mery Association plant at C al d w e ll , Idaho
(out side t h e risk area) is the larqes t m i l k - d r y i n g  p lant in Idaho, wi th
a c a p a c i t y  of a~)c ’mt one ~i m l l io n  pr )u ’ds of fluid  m i l k  per day; dried milk
output ~.t c a p a c i t y  is  ahout 100 ,000 po mnn ids per day . A Kra f  t chee se
p lan t is ~‘dj ic ent to t i me d ry ing  p1 ~~i m t  a mi d about one—ha l f  m i 11 ion pounds
of m ilk per day is presently hem ’) runt ti-troug h t h e plant as part of the 
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cheese-making process. The whey resulting from the cheese—making
process is also dried at the plant.

It is estimated that the CaId w e ll, Idaho plant could process a l l  of
Colorado present production in 1.2 days per week at capacity operation.
Colorado ’s milk production under postatt ack conditions could be
processed in less than one day (0.83 days) per week of capacity opera-
tion. Although the distance from Colorado milk—proc essing areas to
Ca ldwe ll is greater than the distance to Richmond, Utah, there would be
no problem in maintaining fluid milk at 39 to 41 degrees Fahrenheit.

USDA /ASCS Dr ied Mi lk  Stor age. The U.S. Department of Agr icu l tu re
(USDA) Agricultural Stabilization Service has about 385 million pounds
(as of February 1977) of dried milk stored at approximately 200 sites
aro und the United States. The milk is stored in privately—owned ware-
houses.

Title to these dried milk stocks is held by the Commodit y Credit
Corporation (CCC). The CCC is a federally—chartered organization
presided over by a six—member board of directors appointed by the Presi-
dent w ith the advice and consent of the Senate. The chairman of the
board is the Secretar y of Agricultur e. The stocks held in storage are
available for sale to domestic users and exporters. As rioted above ,
on ly CC C —- not USDA —— e x e r c i s e s  t i t l e  c o n t r o l . Perm i s s ion  to move
stock would have to come from the board. However , since the program is
operated by USDA/ASCS, commoditi es in storage w i l l  be referred to in
th is report as USDA/ASCS stocks. Any state could purchase these stocks
at m inimum prices. After the state obtains tit le, it may distribute
th rough local agencies or handle the stocks in any way it sees fit.

The quantities stored in each state are shown in the Guidelines to
this report. If these na t i onw ide  s tores of d r ied  milk (385 million
pounds ) were converted to fluid milk by adding water at the ratio of 9
to 1 , 3,465 mil l i o n  pounds of fl uid milk would be produced. Assum ing a
population of 205 million, thi s quantity would provide an emergency
rat ion (based on national emergency standards ) for the nation for a
period of approximately 5.3 days. IJSDA/ASCS has indicated t h at under
emergency condit ions, dried milk wo uld be sent where needed after first
sat isfying the emergency needs of the state in which it is stored. The
quantity of USDA/ASCS milk presently stored within Colorado (1,025,300
pounds) would be suffici ent for about 3.9 days of emergency rations for
the S t a t e ’s total population. This dried milk is stored in a privately—
owned warehouse in Denver. Thi s milk should be moved out of Denver to a
storage location in the host area during the preattack crisis relocation
per iod.

USDA/ASCS bu ys dried milk for storage at a set floor price and w i l l
buy a ll milk offered at this price. Producers , of course, s e l l  to
USDA/ASCS when the free mar ket price drops below the floor price. It is
expected that the market price will fall below the floor price during
the per iod from A pril 1977 to Apr i l  1978 , and that as a resul t  USDA/ASCS
w i l l  purchase an add i t iona l  200 million pounds and thus increase its
dried milk in storage from 385 million to about 585 million pounds.
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This would increase the national emergency supply from 5.3 days to about
8 days. It can be seen that in terms of overall U.S. requirements, the
USDA/ASCS supply in storage is not large; however, the p opulation in
ce rtain selected geographic areas could be supplied with emergency
rations for a considerable period of time , or IJSDA/ASCS dried milk could
be used to supp leiaent frost), evaporated and dried milk supplies from
co mme rci al ma rk e t s  or ot~ er sources. Those USDA/ASCS dried milk storage
sites around the U.S. ti -tat are within risk areas should be identified
and p 1 .-u : m ade to move such milk to new sites within the host areas
dur irg the crisis reloca t ion per iod. A listing of such vulnerable sites

~.p pears m the accompanying guidel ines.

4.4.2.1 Expanding Fluid Milk Processing Capability.

Ev ’~m imd , na P rocess ing  O utput of  E~J j g _ .~~~~~~~ Damage assessment anal—
vsis ~rm d icates ti -tat approximate ly l IZ -~f time n ormal milk—processing
ca pabil i ty of Colorado (three med ium-s i ze plants outside the risk areas)
would survive without damage. It is estimated that the output of these
plants could at least be doubled (to 22Z of the normal processing capac-
it y) by adding extra shifts and operating seven days per day.

~oostru ction of Hew Processing Plants in the Host Area. Large modern
milk-prc cess ing plants are complicated , costly and very time—consuming
to construct. Under norr’al cond it ions , abou t nine months are required
to obta in the equipm 9nt for such a plant. Overall construction of the
plant may r~ quire 18 months or - mo re. During an) emergency, such as
e~~te nded crisis or pestattack situ ation, when it may be advisable to
supplem ent fluid m ilk—proc c ssinj capacity witb i in the hiost areas, time is
a critical factor . An alternate course of action may be the use of
ex~ sting processing equip me nt no longer in use. In Colorado, a number
of smaller milk—processing plants have been closed in recent years, and
the rm ilk diverted to new, larger, more efficient plants. Industry offi-
cials estimate that a sma ller plant could be built arid furnish ed with
used equ ipment, or an existing plant could be put into operating condi-
t ion within one r’onth, but the availability of used equipment is a crit-
ical factor. In Colorado Springs, the Sinton Dairy purchased a quantity
of used equipm ent from smaller dairies as these dairie s we rt out of
bus m nc~ s. This equ ipment is currently stored at Sinton 1 s C o l o r a d o
Springs plant, and should be evacuated to the host area in the event of
a cr i si s re loc a tm on.

4.4.2.4 Divertin g r lu id Milk into Manufactured Dairy Products.

One of the rrobl c~ s in the postatt ack period wi l l  be the effect of f a ll—
cut os fe - i d cu pp l ie s . A parti o l solution to the milk ~ rppl y p roblems
c a u seI  b1 f a l i r u t  may be ach ieved by channe l ing mi l k  produced immedi-
atel y f ’- ll o wi n g h attack into the pr od uctio n of manuf actured dairy
products. This prac tice would e x tend the stor.uio lif e of  the m i lk  prod—
ucts, allow its rad io act iv e content to decay, and m inimize the need for
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postattack refrigeration. Arrangements could probably be made to
process some of the milk at the dairy farm and local small dairies. It
may be possible to reactivate some of the many small flui d milk
processors recently forced to shut down their processing facil ities arid
change to storage station operation by competition from the larger
processors.

4.4.2.5 Summary.

Under emergency (CRP) or postattack conditions in Colorado, several
options for the supplying of milk are available. It is assumed that
ex i s t i n g C o l o r a d o  f l u i d mi l k  processing capability wi l l  be severely
damaged by a nuclear attack.

Preattack Options

1. Increase the Throughput of the Evaporated Milk Plant : Time
throughput of the evaporated milk plant at Joh nstown can be
increased approximately fiv e—fold. Operating at capacity , the
plant could process approxim ately 22% of Colorado ’s milk prod-
uction under CRP cr ’nditions at 32% of surviving production
during the postattack period.

2. Move USDA/ASCS Stores of Dried Milk to a Safe Location : The
quantity of USDA /ASCS milk presently stored in Denver
(1,025,300 pounds ) would be sufficient for about 3.9 days of
emergency rations for Colorado ’s total population. This dried
milk is presently stored in a Denver warehouse, and should be
moved to a storage locat ion in the host area during the preat—
tack crisis relocation period .

Postat~tack Options

1. Ship Unprocessed F luid Milk to Dried Milk Plants in Nearby
States: Most dried milk plants in Utah and Idaho have consid-
erable excess capacity, probably enough to dry all of Colo-
rado ’s available unprocessed fluid milk.

2. Increase Processing Output of Existing Fluid Milk Plants:
Damage assessment analysis indicates that approximatel y 11 % of
the normal milk—processing capability would survive the postu—
lated attack without damage. Plant output could be doubled by
adding extra shifts and increasing the number of operating
days.

3. Construction of New Processing Plants in the Host Area:
Large, modern milk—processing plan ts are complicated, costly
and very time—consuming to construct. However, industry offi-
cials estimate that, giv en the availability of used equipment ,
several smaller plan ts could be built or existing plants put
into operating condition within one month following the
at tack .
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4. Manufacture of Dairy Products :  Channeling mi lk  produced imme-
diately following the postulated attac k into the production of
manufactured dairy products would extend the storage life of
the milk products, allow its radioactive content to decay, and
minimize the need for postattack refrigeration. Some of the
processing could be done at local small dairies.

The above-noted options could be used individuall y or in combination ,
depending upon the existing circumstances.

4. 4 .3  
~_a~l~

4.4.3.1 National Situa tion.

About 5I’/. of the U.S. layer hens and about 68% of the egg wholesale
capacity is expected to survive the postulated attack. Ann ual U.S.
per—capita egg consump tion has been declining in recent years, dropping
to 35.3 pounds per cap i ta  in 1975, about 15% be low the NEC standard of
40.6 pounds per cap i ta  per year.

4 . 4 . 3 . 2  Colorado S i tuat ion .

About 95% of the egg production in Colorado takes pl ace in the three
count ies of Denver ,  We ld  and Boulder .  Most of the product ion takes
p lace i n the D e nve r—Gree ly— Bou 1d ~ r t r iang le .  It is est imated that
approximat e ly half of the Colorado egg production wi l l  remain unaff ected
by the postulated attack (see Exhibit 4.4). It is also estimated that
approximately 5% of the egg whol es a le capacit y would surviv e the postu-
lated attack .

A pproximately 35% of all eggs consumed in Colorado are brought in
fro m out of the State. Due to time heavy reliance on local eggs, Colo-
rado res idents w i l l  experience a shortage of eggs immediately following
the attack because only ab out 1.7 weeks ’ suppl y is expected to survive
the effects of the postulated attack. Th is shortage w i l l  continue in
var ying degrees until tim e repair and maintenance of transportation links
w ith out-of—state suppliers can assure Colorado survivors of a continu-
ing supply of suff icient eggs and egg products to meet postattack
re quirements.

4.4.3.3 Supply Option s.

Eggs supply options are l imited. The relatively short keeping time of
eggs ru les out preat tack un re f r i ge ra ted  storage. Eggs could be
converted to dried form during the preattac k period and stored, but this
does not appear to be an acceptable alternative from a benefit—cost
standpoint. It appears that the egg suppl y wil l  be approximately one—
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EXHIBIT 4.4

SURVIVAL OF EGG SUPPLIERS IN COLORADO
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half the NEC requirements in the immediate postattack period , and that
other foods will have to serve as substitutes for fresh eggs.

4.4.4 Cereals

4.4.4.1 U.S. Situation.

Data based on the UNCLEX Charlie attack indicate that 48% of the U.S.
wheat crop would survive if the attack occurred on June 1 and 82% if it
occurred on Au gust 1.

In addit ion to flour, the chief ingredients of bread are water,
yeast, sugar and salt. Of these ingredients, yeast is the most vulnera-
ble to nuclear attack . Most large bakeries use a perishable compressed
yeast, which must be kept under refr igeration and replenished every few
da ys. T he re are  f e w er than  20 compressed yeast plants i n the  U .S ., and
most of these are owned by three major producers (Standard Brands, Red
Star, and Budweiser). A substantial portion of the U.S. yeast prod-
uctive car~ bi l ity would be damaged during the postulated attack;
howeve r, a sufficient number of the plants are outside the high-risk
areas wm t.h enough production to allow surviving bakeries to operate,
o:ice interstate transportation and electricity for refrigeration have
been resto red. Small stockpiles of dry yeast would help reduce yeast
shorta ges during the immediate postattac k period (Reference 12).

Data based on the UNCLEX attack indicate that 31% of the m i l l i n g
ca pab i l i t y of f l o u r and o t h e r  gra i ns in  the n a t i ’on at large could be
expected to survive. Shortages of manufactured ~ flour may be expected in
the immediate postattack period while the necessary adjustments are
being made , but there w i l l  be enough whole gra ins to last several
months. 2

4.4.4.2 Colorado Situation.

Approximately 78% of the Colorado wheat crap is expected to survive the
postulated attack. Exhibi t 4.5 shows the survival of the wheat crop,
flour mil l s  and bakeries in the di stribut ~ on cha in that supplies bread
to Colorado consumers. This figure reveals a critical bottleneck at the
flour m i l l i n g  and baker y levels.

V irtually all of the flour m i l l i n g  in Colorado is done by the Peavy
Compan y in Denver. Damage assessment analysis indica tes that this
facilit y would be almost completely destroyed . Only production from a
few small m i l l s  outside the Denver SMSA woul d be available —— about 2%
of norma l production.

Only one large and several small bakeries can be ex pected to
survive the postulated attack . These surviving baker ies are capable of
su pply ing approximatel y 16% of Colorado ’s postattac k consumption needs
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EXHIBIT 4.5

SURVIVAL OF WHEAT SUPPLY, FLOUR MILLS AND BAKERIES

PROVIDING BREAD FOR COLORADO CONSUMERS
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with continuous operation. Even with an increased output, however, the
difficulty of obtaining flour from preattack sources makes it hi ghly
unlikely that the surviving bakeries wil l  be able to meet more than 10%
of the Colorado demand for bread during the first postattack m o n t h .
Rema ining bread requirements would be supplied——to the limit of availa-
ble flour-—b y small neighborhood bakeries and consumer ovens. It should
be noted that the per—capita emergency requirements set forth in USDA
Food Order *2 are approximatel y 70% greater than those under “normal”
preattack conditions.

4 . 4 . 4 . 3  Maj or A l t e rna t i ve  Opt ions.

Raidin g Risk Are a Grain Stocks Dun ing the Relocation Period. Available
information indicates that on a national level, considerably more wheat
is stored within hi gh—r isk areas than is necessary for flour—milling
epera t ions .  Part of this stock could be moved to the host areas du ni n g
the re loca t i on  per iod .

On the local level , wheat stored within t h e Denver SMSA varies
cons id€ r a h ly , but averages about three m i l l i o n  bushels. The Peavy
Conm’pa’ i y - -  the primary m i l l e r  in Colorado -— keeps abou t 1 .5 m i l l i o n
bushels on hand arid uses about 0.8 mi l l i o n  bushels per month in its
fl ou r - mi llTr ’ cm ope .ations. Therefore, from one to two m i l l i o n  bushels
could be shipped from the risk to the host area during relocation with-
out interfering with f l o u r - m i l l i o n  operations. It may be difficult,
however, to obtain a sufficient number of hopper rai lcars to transport
this wheat. It is estimated that at any one time, 50 to 100 hopper cars
may be available. As s um i n g 100 are available, about 330,000 bushels or
one—sixt h to one-third of the total quantity stored within the Denver
S~ SA could be shipped to the host area. This would be about a 1 0—15 day
supply for Colorado residents, based on NEC standards. Of course, there
are already large quantities of grain in Colorado stored outside the
h igh-risk areas.

In Colorado Springs , wheat storage is handled primari ly by one
company; this firm (Simpson and Co.) has about 20,000 bushels of wheat
in bu lk on hand imm ediatel y after the harvest in July. This level grad-
ua ll y declines, and is almost nil by April of the following year.
Nevertheless, depending upon the tim e of year, this wheat could be ship-
p ed by ra i l to the host area during relocation.

Movin g wheat from high-risk areas to host areas is, of course, more
critical in some areas than in others. In Co lorad o, where large quanti-
t ies of grain are already stored wi t h i n  the host area, such risk—area
sh i pments during relocation would riot appear to be critical. For such
gra m n-defici r nt areas as New England, however , wheat shipped from high—
risk areas could suppl ement limited host-area wheat supplies.

Shipm ent of Gra in to Ar e~as Where R~ ciu ired in the Postattacic Period.
Haatand (Reference 9) indicates that existing grain stocks——includin g
those on farms and in rural elevators, would be suff icient to supply the

_ _ _ _ __ _ _  ~~~-—- 



surviving population from six months to one year. However, some areas
of the country, such as the northeast, parts of the southeast and parts
of California, would require additional grain during the immediate
postat tack per iod.  Colorado ,  of course , is a gra in—surplus area.

Capacity Expansion. It has been estimated by Sobin and Bull (Reference
37) that the nat ion ’s surv iv ing f lour m i l l s  could increase output by
about 75% by increasing annual operating time and restrict ing outpu t to
whole wheat flour.

Capacit y Conversion. Feed mills can be used to grind wheat into coarse
meal or whole wheat flour, and the output can then be moved to the host
area.

4.4.4.4 Summary of Alternative Options.

Under emergency (CRP) or postattack conditions in Colorado, several
options for supplying cereals and cereal products are avai lable. It is
assumed that milling capacity is limited.

Prea t tack O pt ions

1. Increase Output of Flour M i l l s .  The output of the Peavy
Company flour mi l l  in Denver, which makes virtually all flour
produced in Co lo rado ,  could be increased app rox ima te l y  75’!. by
producing only w h o l e — w h e a t  f l our  and increasing the hours of
operation. Additional output could be stored within the host
area.

2. Feed M i l l s  Could Grind Wheat Into Meal or Coarse Whole—Wheat
Flour and Store in the Host Area During the Re loca t i on  or
Extended Crisis Period.

3. Move Excess Risk-Area Grain Stocks to Nearby Host Areas During
the Relocation Period.

4. Precrisis Transport of Wheat to W h e a t - D e f i c i t  Areas is a
possibl e but c o s t l y  opt ion ,  and also disturbs the o rde r l y  f l o w
via normal channels.

Postattack Opt ions

1. Increase Output of Remaining Flour Mi ll s. The Peavy Company,
which mill s  approximately 98% of the flour in Colorado, would
not surv ive the attack. The small sUrviving Colorado mills
could expand output by about 75%. At the national level, an
estimated 397. of the flour-milling capacity would be expected
to survive the postulated attack, and could also increase
output by about 75%.
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2. Ship Grain to Areas Where Needed. In Colorado , only local
shipments would be required. Earlier studies have concluded
that u.s. grain stocks are sufficient to last six months to
one year, and that grain can be shipped to such grain—poor
areas as New En gland by surviving transportation f a c i l i t i e s .

3. Gr ind Wheat in Feed Mil l s, Making Coarse Meal or Whole—Wheat
Flour . Wheat could be ground into coarse meal in wheat-grow-
ing areas. Such mi ll s are often combined with elevator opera-
tions.

4.4.5 Fruits and Veg~~jmbles

4.4.5.1 U.S. Situation.

Althou gh survival data specifically for fruits and vegetabl es does not
appear to be a v a i l a b l e , Brown et m l .  ( Re fe rence  4) ind ica tes  that the
sur v i v a l  ra te  f o r  these  co mmod i t i es w o u l d  no t  be ver y d i f f e r e n t f r om
that of other crops ( i .e. , about 75%). Based on UNCLEX data , about 63%
of the U.S. f rui t  and vege tab le  process ing capac i t y  is expected to be
available 30 days after the postulated attack. Excess capacity of the
industry is estimated at 20%.

4.4.5.2 Colorado Situation.

Colorado p roduces a variety of fruits and vegetables, primarily for
local consumption. Overall , the State produces about 25% of its own
requirements. In 1975, Colorado ’s production of fruits and vegetables
reached 2 5 4 . 6  m i l l i o n  pounds. Most of this product i o n oc rurs in the
sumvmer mon ths.  There is l i t t l e  process ing  of f r u i t s  and vegetab les ,
only about 57. of the total . Ab out half of the State ’s p r o d u c t i o n  i s
exported , m ain ’y during the heavy sumner harvest season.

The quant ity of fresh fruits and v e g e t a b le s  availab le to the Colo-
rado population depends upon the time of year of the postulated attack.
It is assumed here that the attack occurs during the summer growing
season. Under this assumption, approximately 192.9 million tons (76’/,)
of Co lorado-grown fruits and vege tables would be available for use
during the year.

It is est imated that approximat ely 467. of Colorado ’s fruit and
vegetab le  processing capac i t y  wo u ld  be a v a i l a b l e  a f t e r  the pos tu la ted
attack . Postattack demand for fruits and vegetables, based on N E C
standards, would be 27’!. below the preattack demand (see Exhibit 4.6).
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EXHIBIT 4.6

SURVIVAL OF FRUIT AND VEGETABLE SUPPLY SERVING COLORADO CONSUMERS
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4.4.5.3 Supply Alternatives.

Effective alternative options for supplementing the postattack supply of
fruits and vegetables are lim ited . Damage to Colorado ’s p rocess ing
industry is heavier than to that of the U.S. as a whole. Average U.S.
processing survival after 30 days (63%) is with in a reasonable range of
NEC standards —— about 73% of normal.

Prepttack Oetion

1. Increasing Processed Production During Relocation or Extended
Crisis Period and Storing in the Host Area. This option has
limited application , since action is dependent upon when the
attack occurs; it would decrease the available supply of fresh
produce and also industry excess capacity is limited.

Postattack Option

1. Increase Product ion of Surviving Plants. Some increase can be
obtained by extending the period of operation , but this
increase is limited. Plants are usually near capac i ty during
harvesting seasons.

4.4.6 Food Fats and Oils

4.4.6.1 U.S. Situation.

The Midwest soybean crop, the chief source of the nation ’s vegetable
oil, could be relatively hard -hit by a nuclear attack. Data based on
the UNCIEX attack indicate 100% of the crop will survive if the attack
is on June 1, but only 357. will survive if it is on August 1. In most
areas of the U.S., these two dates probably represent the periods of
maximum vulnerability for this crop.

There are two categories of processors in the vegetable oil indus-
try: crushers and refiners. Neither type of processor is found in
Colorado. Crushing plants that produce crude soybean and cottonseed
oils tend to be located in the Midwest and Southeast portions of the
nation, near areas where soybeans and cotton are grown. Their disper-
Sian makes them relatively invulnerable to nuclear attack. Refining
plants are concentrated near the large population centers of New Jersey,
Ill ino i s, Texas, Georg ia and California. Because refining plant s tend
to be located near population centers, it is anticipated that they will
suffer significan t damage in the postulated attack .

The Uni te d States ’ pos i t i on as an ex po rte r of fats and o i ls has le d
the nation to produce more than its own vegetable oil requirements in
recent years. Even if no edible oils are exported during the first
postattack year, however , refinery damage will undoubtedl y cause short-
ages. These shortages may be slightly offset by increased use of such
animal fats as lard and butter. The food fats and oils processing
industry is expected to retain 497. of its preattack productive capabil-
ity 30 days after the postulated attack.
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4.4.6.2 Colorado Situation.

Host area survivors may expected to have a three— and four—week supply
edible fats and oils available for consumption during the immediate
postattack period .

Colorado does not raise significant quantities of soybeans or
cotton , and has no vegetable o il p rocess i ng p lants. It i s ex pecte d that
none of the animal fats and oils processing plants will survive the
attack w ithout damage . However, local postattack supplies of fats and
oils may be augmented somewhat by anima l fats produced by local meat
processors. Butter supplies might be supplemented by converting other-
w ise unprocessable cream into butter.

Colorado ’s postattack productive capability is estimated at two
million pounds per year, or about 37. of preattack production.
If the excess capacity of remaining plants were used, this could be

increased to about 5%. Out—of—state supplies are estimated at 66
million pounds, or 62% of the preattack level. U.S. and Colorado food
fats and oils consumption is about 56 pounds per capita, but the NEC
standard is about 26 pounds per capita. Thus, assuming Colorado retains
its share of surviving out—of-state production capacity, there should be
no long—term shortage of food fats and oils following an attack (Exhibit
4. 7).

4.4.6 .3 Supply Al ternat ives.

The relatively large quantity of inventory of food fats and oils held by
wholesalers , retai l  stores, and consumers presents a less cri t ical
supply situation than for most other commodities, since more time is
avai lable for the nat ional supply lines to be reestablished during the
postattack period. In addition , since food fats and oils NEC standards
are only about half of “normal” preattack standards surviving productive
capabilit y will probably satisfy postattack demand . Several options for
supplementing the supply of food fats and oils are discussed below .

Preattack Oot ions

1. Increase Output of Shortening. Shortening manufacture could
be increased by 87%. This output could then be stockpiled
within the host area.

2. Move Supplies to Host Areas. There are aizeable supplies of
food fats and oils at factories and storage facilities in the
risk area which could be moved to the host area. In Denver,
the re are approximately three million pounds of shortening in
commer cial stora ge wh ich coul d be t ransferred to the host
areas. In addition , the USDA /ASCS has 160,000,000 pounds of
peanut o i l In storage at various locations around the U.S . A
list ing of these facilities is shown in the Guidelines to this
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EXHIBIT 4.7

SURVIVAL OF FOOD FATS AND OILS SUPPLY FOR COLORADO CONSUMERS
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report. The primary locations are in Georgia, North Carolina,
Alabama , Louisiana, and Texas.

Postattack Option

1. Increase Processing Output of Food Fats and Oils. Overall
production of vegetable oil could be increased by about one—
th ird. The industry already operates 24 hours per day, seven
days per week, but at two-thirds capacity only. Surviving
an ima l fat production plants in Colorado could increase prod-
uction of shortening by 87%; the average for the nation is
about one—third. Weighted possible increase or excess capac-
ity would be about 33%.

4.4.7 Potatoes

Because of its hardiness, its unique nutritive value, and its abil-
ity to substitute for both meat and cereal products, the potato is a
particularly valuable postattack crop. The utilit y of the potato in
wart ime is a fact of history. Reference 25 reports that:

Potatoes are among the most reliable foods to insure man ’s
survival during modern wars. This has been amply proved
during the last two world wars. Potatoes are not easily
destroyed by fire even in storage because they contain enough
water to prevent them from burning . Potatoes in the field
cannot be readily burned in contrast to grain crops such as
wheat. This was well illustrated after the fighting had swept
over Okinawa. The people could dig potatoes and survive after
most other food supplies were eaten or destroyed.

4.4.7.1 U.S. Situation.

Harvest of the large nation al fall potato crop normall y begins in mid—
September and continues through October. This harvest commonly supplies
the nation with enough potatoes to last until the following summer.
Data based on the UNCLEX Charlie attack indicate that 457. of the U.S.
potato crop would survive if the attack occurred on June I and 827. if it
occurred on August 1 . The surviving potato—processing capability is
estimated to be the same as frozen fruits, fruit juices and vegetables
(i.e., 737. after 30 days).

4.4.7.2 Colorado Situation .

The probable survival of so much of the national harvest , coupled with
the ava ilability of the local crop, indicates that Colorado survivors
would have a sufficient supply of potatoes, except for a few weeks
during the summer.

_ __ _ _
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The Colorado potato crop represents about 3% of national annual
production. Approxima tely 91% of this crop is expected to survive the
postulated attack. If the attack occurred between mid-August and June,
potatoes in storage could be available to residents of Colorado during
the immediate postattack period . If the attack occurred in August ,
however , there would probabl y be a shortage of locall y—grown potatoes.
National stocks of the previous year ’s lar ge fall crop (usually 75% of
the nat i on ’s production ) are exhausted, but during the ten—week period
from June 1 to mid—August , Colorado receives about five million pounds
of potatoes from outside the State. Harvesting of the Colorado crop
would begin in August, and out—of—state shi pments would no longer be
needed. In 1975, an average of about ten days inventory was held by
who lesalers , retailers and consumers. In addition , most of the Colorado
Springs host area is within easy transportation reach of the San Luis
Valley, where most of Colorado ’s potatoes are grown and stored .

Colorado has a relatively small potato-processing industry,
accounting for only about 24% of total processed consumption . It is
expected that only about 10% of this processing capability would survive
the postulated attack. Most of Colorado ’s processed potato requirements
are shipped to Colorado in frozen form from Idaho, California and other
states. Per—capita postattack demand is about 837. of preattack demand
and total postattack demand is about 225 million pounds, or 82% of the
preattack demand. The survival of fresh and processed potato supplies
for Colorado residents is shown in Exhibit 4.8.

4.4.7.3 Supply Al ternat ives.

Preattack Option

Increase Product i on of Dr ied Potato Products Dur ing the Reloc at ion
or Extended Crisis Period. In 1975, dried potato products
accounted for 27% of total potato usage, but industry officials
indicate that the industry has an excess capacity of only 10%
(assuming fresh potatoes are available ), since the industry usually
operates 24 hours per day, seven days per week. Thus, dried pota-
to-processing excess capacity is only about 3% when compared with
total potato consumption.

Postattack Octions

1. Increase the distribu tion of raw potatoes, bypassing the
processing step.

2. Increase Output of Surviving Processing Plants. Approximat ely
737. of the potato—processing capacit y is expected to remain 30
days after the postulated attack. As indicated above,
however, excess capacity within the industry (both dried and
f rozen) is quite limited. The processing industry, with its
present plant, could possibl y increase its output up to 10%,
assuming potatoes were available.



EXHIBIT 4.8

SURVIVAL OF FRESH AND PROCESSED POTATO SUPPLIES FOR COLORADO CONSUMERS
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4.4.8 Suaar

4.4.8.1 U.S. Situation.

Total U.S. sugar production in 1 974 was 5.519 million metric tons and
total stocks were 2.646 million tons. In the same year, beet sugar
production was 2.727 million metric tons. Data based on the UNCLEX—
Charlie attack indicates that 45% of the sugar beet crop would survive
if the attack were on June 1 and 82% if it were on August 1. In 1974,
cane production (Continental U.S., Puerto Rico and Hawaii) was 2.792
million metric tons. Due to its heavy reliance on imported cane sugar
and the tendency of cane sugar refineries to be concentrated in larg e
port cities, the U.S. sugar industry is extremely vulnerable to nuclear
attack . Of the 24 cane sugar refineries in the mainland U.S., only
about 25% are not in high—risk areas. The domestic beet sugar industry
is less vulnerable. Roughl y 497. of the total U.S. preattack cane and
beet sugar refining capabilit y may be expected to survive the postulated
attack. Thus, even if the raw cane sugar imports were to be unimpaired
by the attack, domestic sugar production would be substantia lly reduced
during the first postattack year. Excess capacity in cane sugar refin—
cries is estimated at about 257. but only about half that at beet sugar
refineries , partly due to sugar content l osses in beets if they are not
processed at the optimum time. long-distance transport of beets to
surviving refineries generall y would not be practical. In case of unex-
pected shortages, it is possible that additional high—fructose corn
syrup could be produced , since these plants have some excess capacity.

4.4.8.2 Colorado Situation

In 1974, Colorado produced 800 mil l ion pounds of beet sugar, making it
the f ifth—largest sugar—producing state nationall y. Most of the sugar
plants are located out of the high-risk areas. Survival of processing
capacity is estimated at 73’/., while survival of beet production is esti-
mated at 66%. The sugar inventory at processing plants in Colorado is
relat ively l arge, and could last more than six manths assuming NEC
standards are used.

4.4 8.3 Alternative Options.

It appears that the l arge Inventory of available sugar and the surviving
productive capability would make emergency measures less critical than
in the case of some other commodities. In addition , the NEC standards
are only 27% of present U.S. consumption.

Increasing output during the preattack period is probably not
poss~ble; increasing postattack output is possible but limited. Excess
refinery capacity in the U.S. is estimated at roughly 14%.
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EXHIBIT 4.9

SURVIVAL OF SUGAR SUPPLIES AND REFINERIES FOR COLORADO CONSUMERS
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Preattack and postattack sugar supply alternatives are summarized
bel ow:

Pr~ attark Options

1. Increase the Output of Beet arid Cane Refineries. This option
is possible but very limited, due to limitations on beet and
sugar input.

2. Move Inventories of Sugar Processors Out of High-Risk Areas to
Host Areas. Processor invontories are large —— amounting to
several months of norma l usage —— and could be moved from
high—risk to host areas.

Postattack Options

1. Increase Production of Surviving Sugar Refineries. It is
estimated that (excluding possible transportation problems)
surviving refineries could increase production approximately
14%. Such an increase would require that raw sugar arrivi ng
by sea be diverted to surviving mainland cane refineries, and
that (in some cases) sugar beets be shipped greater distances
to surviving beet refineries.

2. Increase Production of High Fructose Corn Syrup. Plants prod-
ucing this sweetener (now about 0.8 million short tons per
year) are presently operating at less than capacity.

4.5 COMPARISON OF COIO~AD0 SPRINGS WITH OTHER RISK AREAS

Early research into the problems of feeding the surviving popula-
tion in a postattack environment studied the nationwide availability of
food supp Hes. Later, in 1965, in an effort to resolve the many unan-
swered questions regardi ng local postattack distribution, research was
undertaken on a detailed, commodity-by—commodity investigation of food
distribution in the three cities of Detroit, San Jose, and Albuquerque
(References 10, 11 , 12). These studies, which assumed that citizens
would seek shelter in—place rather than evacuate risk areas, revealed
that significant supply/demand imbalances could be anticipated at the
local level following a nuclear attack , and that damage to the local
distribut ion system could severe’y restrict the flow of foodstuffs
during the immediate postattack period.

To provide a basis for assessing the probable postattack adequacy
of the food distribution system in the sample city, each city was
subjected to a hypothetical nuclear attack , and each element of the
distribution system from producer to consumer underwent a damage assess-
ment analys is. Existing nationw ide damage assessments were used to
determine the degradation of out-of-state inputs to the local distrib-
ution systems under imposed attack. Whenever possible, point—by-p oint
assessments were developed and used to estimate the damage suffered by
critical distribution elements within the sample metropolitan areas.
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The results of these damage assessments were applied to the preat-
tack commodity—flow models to predict the probable postattack flow of
the selected food groups to local survivors. The surviving distribution
system was examined for bottlenecks that might be caused by losses in
production capability, processing capability, labor productivity, supply
availability, warehousing space, and transportation access 1bility . The
postattack inventories derived in this manner were compared with the
USCA ’s NEC standards to determine the degree to which supplies of the
selected commodities could be expected to meet the requirements of
survivors.

The survivors ’ consumption levels for the three cities discussed
above, of course, reflected in-place rather than crisis relocation
consumption levels. The survival rate in the Detroit project was
approximately equal to the national level of survival under crisis relo—
cation planning (i.e., about 90%). For both San Jose and Albuquerque,
the population survival rates were about 78%. To provide a basis for
comparison under crisis relocation conditions, survival rates in San
Jose and Albuquerque were increased to reflect the national CRP
survival rates (90’/.). That is, postattack consumption levels in each
city were increased by about 15’/., and the depletion rates for surviving
food supplies were adjusted to reflect this change.

A graphic summary of results for the cities of San Jose , Detroit,
Albuquerque , and Colorado Springs appears in Exhibit 4.10. Under the
assumed attack condit ions, survivors in Albuquerque would experience
severe shortages of every commodity except potatoes at some time during
the first postattack month. Detroit curvivor s fared little better,
experiencing severe shortages of every commodity except fruits, vegeta-
bles and potatoes during the same period. San Jose survivors could
expect severe shortages of meat, milk and potatoes during the first
postattack month. The single commodity in shortest supply in all three
cities was fluid milk. It is unlikely that preattack milk consumption
levels would be attained at any time during the first postattack year.

The results in Exhib it 4.10 indicate that surviving food invento-
ries in both Detroit and Albuquerque would disappear rapidly after an
attack , leaving these cities heavily dependent upon out—of—state suppli-
ers and long-distance transportation for many commodities. Unless emer-
gency supply and distribution capabilities beyond those curren tly avail-
able in these two cities are developed, local survivors would find it
extremely difficult to obtain an adequate nutritional balance during the
three- to six—week period following the postulated attack .

In the Colorado Springs host and risk areas, meat will be in short
supply for about one and one-half weeks, until radiation is low enough
to permit resumption of production in some of the packing plants damaged
by blast and/or fire. Milk w i l l  be in very short supply initially, and
the industry will not recover full processing capabi lity for at least
one year. Also , shortages of eggs, cereal, fruits and vegetables can be
expected during the second week after the postulated attack. Supplies
of food fats and oils should last until outside sources can be reestabl-
ished. Existing supplies of potatoes and sugar should be ample to last
almost one year.
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For some commodit ies , the supp ly patterns for the Colorado Spr i ngs
data and the other three cities are simi lar . This is the case for mi l k
and food fats and oils. On the other hand, the Colorado Springs area
supplies of potatoes and sugar are relativel y greater than those of any
of the other cities considered. Colorado is a major potato and sugar
beet growing state, and has substantial quantities of these potatoes and
sugar in storage throughout most of the year. Cereals are a critical
commodity group which will be in short supply in Albuquerque , Detroit
and Colorado Springs. Flour mills and bakeries are hard-hit, not only
in these cities but nationw ide . However, in some areas such as Colorado
Springs, sufficient grain stocks are available and can be used in other
forms . In addition, surviving grain stocks in the Detroit area would be
sufficient to meet survivors ’ needs for ce reals and cer eal produc ts for
more than two months.

4.6 SUMMARY AND CONCLUSIONS

The number of persons surviving under CRP as compared with in—place
protection is much greater and, hence, food requirements are greater.
Under CRP, with 5% of the labor force considered to be critical workers,
approximately 99’/. of the population in Colorado Springs risk and host
areas would survive the postulated attack .

The crop and livestock survival patterns of the United States and
Colorado appeared to be somewhat similar, where available data permitted
a comparison . For crops, however , the survival rate very much depends
on the time of the attack . The damage is generally light i f  the attack
occurs at any time other than in the early growth and reproductive
stages, and moderate to heavy if it occurs when the crop is in its
vulnerable stage (around early June).

The Colorado food processing industry is fairly heavily concen-
trated in Denver, and generally was more heavily damaged than is the
U.S. as a who le. The overall average survival rate for the U.S. is 45%
and for Colorado 39%.

At some time during the first month following the attack, Colorado
Springs host—area survivors may anticipate shortages ~~ most commodities
except potatoes and sugar.

Although most major meat packers will be heavily damaged, the
remaining plants will have considerable excess capacity if some process-
ing steps are eliminated and, within four to six weeks after the attack,
these plants could fill about 62% of the Colorado Springs host—area
emergency consumption requirements.

The single commodity in shortest supply following the attack w ill
be fluid milk. Heavy damage to local milk processors would cause severe
shortages of milk to persist for several months following the attack.
However, since most of the dairy herd would still continue to be prod-
uctive , production of evaporated milk could be increased and fresh milk
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could be shipped out of the state foi drying and returned for use within
Colorado. A lso ,  since most of the dair y herd would survive the attack,
milk could be purchased directl y from host area dairy farmers. Even
taking into account these and other alternative courses of action ,
however, it is unlikely that preattack consumption levels of fluid milk
would be attained at any time during the first postattack year.

Heavy damage to Colorado flour mills and bakeries will cause short-
ages of baked products to persist during the first year following the
attack. Overall U.S. milling and baking capacity will also be hard—hit ,
but wi l l survive better than that of Colorado. Local flour shortages
could be partly alleviated by shipments of flour from outside the state.
Other a l t e rna t i ves  include increasing f lour production during the relo-
cation period and moving it to the host area , expanding the output of
surviving millers , and grinding wheat in feed mills , making coarse meal
or whole-wheat flour. In addition , the cereal shortage in the immediate
postattack period can be offset by releasing a portion of Colorado ’s
grain reserves to mass—feeding facilities.

Generally, Colorado storage facilities for such raw products as
wheat and potatoes are primaril y located outside the major risk area and
will survive with little damage. Major wholesale distribution facili-
t ies , on the other hand, which are located mainly in Denver were very
heav i ly  damaged by b last  and f i re .  Only an est imated f i ve  percent of
Colorado ’s food wholesa le  distr ibut ion warehouse capaci ty  would survive
the postulated attack. The surviving capacity would be primarily that
of smaller wholesalers and of City Markets in Grand Junction.

The throughput of these surviving wholesalers might be increased
50% within ten days following the attack. Warehouse space equivalent to
an additional 12% of preattack capacit y is available in buildings in
Larimer County. The remaining distribution capacity required to support
the flow of food to Colorado Springs survivors wi l l have to come from
commandeered space or the construction of emergency warehouses. At
least four to eight weeks will be required before local distribution
fac i li t ies can be expanded and constructed to meet the needs of survi-
vors effectively. During this period, substantial supplies of food will
have to be channe l ed through mass feeding centers or emergency supply
depots.

The various alternative courses of action discussed above are
summarized in the following section.
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5. REVIEW OF POSTATTACK ALTERNATIVES

5.1 INTRODUCTION

Whereas distr ibution of food to citizens displaced by preattack
population movements may be accomplished by local adjustments in the
distribution system, the continued feeding of survivors follow ing an
attack may require that significant changes in the distribut ion system
be made at both local and national levels. The necessary degree of
change w i l l  be dictated, of course , by the sever i ty  of the at tack. It
is clear, however, that the survival of many citizens could depend on
the flexibility of both the local food distribution system and the
national channels of distribution suppl ying the local systems . This
chapter contains an assessment of the feasibilit y and effectiveness of
potential changes in local and national patterns of food supply,
processing , distribution and transportation.

5.2 EV&LUATION CRITERIA

Four general criteria have been identified for comparing the rela-
tive merits of postattack food distribution strategies :

1. Preattack set—up and maintenance requirements ;

2. Vulnerabilit y to attack damag e (hence the likelihood of preat—
tack measures being available for postattack use);

3. Operating requirements in the postattack period; and

4. Postattack performance in serving the surviving population.

More detailed criteria within these general categories are listed in
Table 5.1.

5.3 POSTATTACK OPTIONS

During the postattack period, the resumption of transportation and
communications is necessary to support the flow of food supplies, and
th is flow will be redirected in response to estimates and requests from
the state food organizations in a manner that alleviates shortages and
provides for a continuing supply of food throughout the United States.
Zr, the framework of CRP, however, the number of surviving citizens would
be much greater than under in-place protection planning . Citizens will
out—su rvive distribution facilities in a manner that will create severe
supply/demand imbalances in a number of localities , and careful planning
will be required to match supply with demand in the critical emergency
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TABLE 5.1

EVALUAT ION CRITERIA

SET—lip AND MA I NTENANCE REQUIREMENTS
(PREATTAC K)
O FACILITY NEEDS
O ADMINISTRATI ON
O ANNUAL MAINTENAN CE

VULNERABILITY TO DAMAGE

OPERATING REQU I REMENTS (POSTATTACK)
O FACILITY NEEDS
O MANPOWER
O ADMINI STRATION
O STRESS ON TRANSPORTATION

SYSTEM PERFORMANCE (POSTATTACK)
O IMPLEMENTAT ION TIME
O LIKELIHOOD OF BREAKDOWN
O EFFECTS ON CONSUMER

— EFFORT TO PREPARE
- NUTRITION AND VARIETY OF DIET
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period. Th. remainder of subsection 5.3 Is devoted to a review of those
supply, processing , distribution , and transportation alternatives that
might be emp l oyed to rect i fy postattack imbalances.

5.3.1 SuDDlY Alternatives

5.3.1.1 Supplier Substitution.

The simplest supply alternat ive available in time of stress is supplier
substitution. This alternative might take the form of brand substitu-
tion at the consumer level , vendor substitution at the retail level ,
producer substitution at the wholesale level, or supplier subst i tut ion
at the processing level. History has shown that consumers exhibit
l i t t le brand loyalty when faced wi th potential food shortages. Further-
more, none of the wholesalers or processors interviewed envisioned any
problem in chang i ng their sources of supply following a nuclear attack
in response to a directive from an Order Administrator , provided that
some sources remained undamaged.

Althoug h the concept of supplier substitution may seem simple ,
there are a few practical limitations to its application in time of
emergency. Under norma l conditions, the average elapsed time between
the placement and receipt of an order by wholesalers is ten days. In
the case of processors, the time between order placement and order
arr ival is even greater, particularly for those dependent on rail ship-
ments of raw materials. Hence, any distributor or processor attempting
to change its normal source of supply following an attack can expect to
wait  at least ten days before shipments from the new source w i l l  arr ive
at the loading dock.

The effectiveness of supplier substitution wil l depend on the
nationwide vulnerabilit y of specific types of food processors and on
the ability of surviving processors to meet postattack demands. The
vulnerability of the U.S. food distribution system was discussed in
Chapter 4. Reference 27 and the reports of the National Commission on
Food Marketing (References 28 through 32) give a detailed picture of the
geographic dispersion of the U.S. food Industry, and References 33 and
34 contain vulnerabilit y assessments for specific commodity groups.

In general, the overal l  vulnerability of the food industry is low.
Food production Is widel y dispersed geographicall y, and the free enter-
prise system has built a certain degree of redundancy into most food
processing activities. Specific processing capabilities that are
usually cited as being particularl y vulnerable to attack include the
yeast—processing industry, with only 14 major plants in the Un i ted
States; the citrus processing industry, centered in Florida and Califor-
nia; the cane sugar industry, wi th most of Its refineries located in
vulnerable port cities ; the processors of edi b le fats and oils; and the
eastern U.S. milling industry, with a heavy concentration in Buffal o ,
New York. The ove rall survival rate for flour milling is 39X (based on
the UNCLEX-Char lie attack), while bakery industry survival is from 20X
to 25X.
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Fluid milk processing is a particularl y vuln erable part of Colo-
rado ’s food supply system, with only 11 percent of its capacity surviv-
ing . Flour milling , with less than ten percent of the capacity surviv-
ing , is in the same category. Other vulnerable points in the supply
system roughly coinc~de with the points of national vulnerabilit y
mentioned earlier.

If the postattack demand for a commodit y exceeds the surviving
supply capabil ity, the effectiveness of a strategy of supplier substitu-
tion will depend on the ability of surviving suppliers to expand their
preattack capabilities. This abili ty is discussed later in this chapter
under the heading of Processing Alternatives.

5.3.1.2 Commodity Substitution.

Substitution of a p lentiful commodity for a scarce commodit y in the
postattack period is another simple form of supplier substitution.
Table 5.2 lists acceptable substitution rates among the commodit y groups
ident ified in the National Emergency Consumption Standards specified by
the USDA (Reference 35). This table emphasizes the versatility of cere-
als and cereal products as a substitute commodit y—— a versatilit y that
might be exploited in the likely event that the grain storage facilities
of the Denver and Colorado Spring s host areas survive the postulated
attack . In addition , risk-area grain stocks which are in excess of
millers needs can be moved to host areas during the relocation period .

5.3 .1 .3 USDA/ASCS Stock pi les.

At present , USDA/ASCS food stockpiles are quite limited in the type and
quantity of commodities held. Some dried milk is held in USDA/ASCS
stockpiles (about 385 million pounds nationw ide ). This is enough to
feed survivors for about five to six days, if this source of milk supply
were relied upon exclusivel y. About one million pounds of dried milk
are held in Denver. Peanut oil is another commodit y which is held under
USOA/ASCS authorization. About 160 million pounds is on hand nation-
wide; no peanut oil is stored in Colorado. All of these USDA/ASCS
stockpiles should be moved from high-risk areas to host areas during the
crisis relocation period . The guidelines accompanying this report aid
the planner in identif ying and locating those stockpiles which should be
transferred to host areas as part of the crisis relocation program.

In the past, food for survivors of localized disasters has often
been obtained from government s tockp i les  maintained by the USDA as part
of its Donated Commodities Program . In recent years , the availability
of USDA-donated foods from state warehouses has been on the decline due
to the sw i tch from donated foods to food stamps for needy people. This
trend has reversed in the very recent past, to the extent that the USDA
Food and Nutrition Service is now purchasing more food commodities for
school l unch programs than In prev i ous periods. The Food Stamp and the
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School Lunch programs are on—going USDA projects. In 1977, there were
two instances in which the USDA/Food Nutrition Service authorized the
use of School Lunch Program food in natural disasters. Replenishment of
stocks was then carr ied out by USDA/ASCS. It should be moted . however ,
that food donate d to the School Lunch Program is owned by state and
local school l unch agencies, and may be moved as these agencies see f i t .
It appears that this type of assistance could be expanded . School Lunch
Program food should be removed from the high—risk areas during the
cr isis relocation period. A list of School Lunch Program food on hand
is shown in the guidelines accompanying this report.

5.3.2 Processino A l ternat ives

Preattack food—processing patterns and capab i li t ies might be
altere d in a variety of ways in an attempt to meet postattack food
requirements. In some industries, the capacity of surviving processing
plants might be expanded. The plants and equipment of certain non—food
industries might be converted to food-processing facilities. In extreme
cases, ordinary processing steps might be bypassed entirely by distrib-
ut ing raw f oodstuffs.

5.3.2.1 Capacity Expansion.

The concept of plant capacity is not a simple one. The output of a
single plant may vary w i t h  employment , w i th  the number of shifts worked ,
with changes in the production process, with the item-mix produced , and
with changes in quality control tolerances or procedures. Discussions
of the concept of production capacity and its role in postattack plan-
ning may be found in References 36 and 37.

In describing the preattack f l ow  of foodstuf fs  into the Denver and
Colorado Springs metropolitan areas, the annual production rates of the
various food-processing industries were imp licitly assumed to represent
measures of capacit y. Under emergency conditions, however, many of
these industries could be expected to employ a variety of strategies to
in crease the i r preattack product i on rates. Am ong the s imp lest and most
ef fect ive strategies for increasing emergency production are the addi-
tion of extra working shifts and the introduction of a seven—day work
week . Ratios of potential emergency operating leve ls  to norma l leve ls
of shift operation have been developed by the National Planning Associa-
tion of the Department of Commerce (Reference 38). Additional prod-
uct i on rate inc reases m ight be achieved by standardizing output, simpli-
fying the production process, or relaxing quality control tolerances.

Beca use of the abilit y of certain processors to expand their output
in times of emergency, the proper basis for assessing the adequacy of
postattack food-processing facilities is not preattack output but poten-
tial emergency capacity. Assessments of the potential emergency capac—
ity of the food processors serving the Colorado metro pol i tan area appea r
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below. These assessments reflect the opinions of Colorado food industry
personnel. data obtained from major firms in the field , industry associ-
ations and trade publications , USDA reports, and past research reports
(References 37 and 38).

Meat and Plea t kLt~Jj~It.~~~ Local packing plants typi call y work one
to two shifts dail y, timing the end of the most productive shift to
coincide with the opening of retail outlets. The chief limitation on a
plant’ s abilit y to increase its rate of slaughter in time of emergency
appears to be the availabilit y of refrigerated storag e space for
prepared meats. If livestock were available and storag e problems were
solved (either by providing additional space or distributing freshl y—
killed meat more rap idly ) surviving Colorado packers could double their
normal output to help meet postattack food requirements.

Fluid Milk. Assum i ng sufficient supplies of raw milk were availa-
ble under emergency conditions , local dairy o fficials estimate that the
averag e dail y gallonag e produced by Colorado dairies could be nearl y
doubled by wor king three shifts instead of two and by increasing the
work week from five to seven days.

cereals and Cereal Protu~j..~ In a detailed analysis of flour-mill-
ing capacity, Sobin and Bull (Reference 37) conclude that the nation ’s
flour industry could “ ....expand flour output by about three—fourths
over capacit y as ordinaril y measured , throug h (a) increasing operating
time per year and (b) restricting the output of flour mills to whole
wheat f lour ” (Reference 37) .

Colorado bakeries would be able to increase their production as
mur~h as 5O~ under emergency conditions by working extra shifts. Bread
production might be further increased by cutting down on the production
of such fancy baked goods as cakes and pastries. One baker noted that
this would be sonewhat inefficient , because different ovens and handling

~quipnent are requ ired for the production of fancy baked goods.

fruits and Vegetables. In genera l , fruit and vegetable carriers
have little excess capacity. Most plants are organized to operate at
peak capac ity 24 hours per day throughout the harvest season for a
par t icu lar  crop.

food Fats and O ils. Edible oil-processing plants generally operate
around the clock seven days a week; hence the industry ’s emergency prod-
uction capacity is only slighter greater than its normal preattack
capaci ty .

Sugars and Sweets.  The opportunity to bring about s igni f icant
increases in emergenc y ca pacity  in Colorado ’s beet sugar plants is
limited. The cane sugar plants on the Atlantic Seaboard and the Gulf
Coast, however , generally operate only one or two shifts five days per
week . Hence it would be possible to nearly double cane sugar production
if extra labor were available and sufficient cane supplies could be
imported.
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5.3.2.2 Capac i ty Conversion .

Postattack food-processing capabilities might also be increased by
convert ing the production capacities of alternative technologies or
abandoned facilities. Sobin and Bul l (Reference 37) note that the
nation ’s flour—milling capacity could be significantly enhanced by
co nve r t i ng feed mills to flour production and using the grinding capac-
ity of the hydraulic cement and phosphate rock industries. They esti-
mate that the feed industry alone could “....add to bread fl our prod-
uction an amount of output equal to eight times the capacity of the
flour—milling industry as ordinary measured. ”

Another example of potential capacity conversion can be found in
the brewing and edible oil—processing industries. During prohibition,
many breweries were converted to plants for the processing of edible
fats and oils. A simi lar conversion might be effected following a
nucle ar attack shou ld the nat ion ’s surviving edible oil processors be
unable to meet postattack demand .

The conversion of alternative technolo gies to food—processing
facilities is not a simple matter , and could not be accomplished immedi-
ately follow i ng an attack. Critical shortages in production capac i ty
would have to be identified and matched with surplus or expendable
capacities in suitable alternative industries. The conversion of mate-
rials-handling and —processing equipment in plants identified for
conversion can be expected to require significant inputs of engineering
calcu lat i on and l abor. The logistics system supplying the substitute
plant would underg o drastic changes. Thus, the expansion of food—pro-
cessing capacities throug h the conversion of alternative technologies
represents a long-term rather than a short—term solution to the problem
of postattack food supply.

In recent years, the concentration of fluid milk production in the
hands of a small number of large firms has led to the closing of many
small dairies throughout the United States; this is particularl y true in
Colorado. In the Colorado Spring s host area, for example , three dairies
have closed in the last two years . Although the processing equipment in
these dai r ies has fa l len  into disuse or been sol d for use in other dairy
operations, local industry officials cite the possibilit y of restoring
the production capacity of these dairies should the postatt ack supply of
milk be crit ical .  The output per man-hour of these smaller dairies , of
course , coul d be ex pecte d to be cons id erab ly less than the out pu t i n
Denver ’s large present-day dairies. Nevertheless , two
700-gallon-per—hour dairies operating with used equipment could supply
the emergency fluid milk requirements of all the Colorado Spring s host
and risk area surviving population.
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5.3.2.3 Do—it—Yourself Processing .

For most commodities, the simplest means of overcoming a postattack
processing bottleneck is to distribute the commodit y in its unprocessed
form. Most foods may be consumed without commercial processing . Fruits
and vegetables are commonl y distributed in both raw and processed forms .
Raw wheat can be soaked and boiled to produce edible porridge. Should
it be necessary to distribute raw commodities during the immediate
postat tack period, instruct ions for preparing the raw foods tu f f s  could
be distributed with the food itself or broadcast via the radio.

The distribution of raw wheat could represent the most effective
means of providing short-term sustenance for the survivin g population
during the immediate posta t tack period. Grain storage f a c i l i t i e s  in the
Denver met ropo l i tan  area had a tota l  ca paci ty  of s l ight ly  more than
three million bushels as of August 30, 1975. An additional storag e
capacit y of 65 million bushels was available within 100 miles of Denver.
Colorado Spring s elevators have a capacity of about 20,000 bushels.

The counties which comprise the Colorado Spring s host area produce
relativel y little wheat : in an average year, less than 300,000 bushels.
Grain storag e capacit y within the host area (including bulk and sacks)
is about 656,000 bushels. However , these storage facilities are gener-
ally owned by feed manufacturers or dealers , and wheat is onl y a part of
the total grain stored at these facilities at any time. It is estimated
that the averag e level of wheat storage is about three to four million
pounds. Based on NEC standards, this would provide cereal rations for
the surviving Colorado Spring s risk and host area population for about
four weeks. Other grains stored in the host area —— such as corn and
oats —— could also be utilized , but this would be unnecessary since very
larg e quantities of wheat are in storag e in other nearby Colorado coun-
ties , and wheat could easil y be transported to the Colorado Spring s host
area.

In addition , if cereals were to be used as substitutes for other
food in accordance with the factors listed in Table 5.2, these grain
stocks would represent the equiva lent  of a 1.7 weeks supply of meat,
eggs, m i lk , cereals , fats and oils , and potatoes to the Colorado Spring s
host and risk area surviving residents. Total Colorado grain supplies
would last all Colorado survivors about seven months , assuming storage
facilities were one—half fu ll . The ve rsa t i l i t y of the grain supply
reflected in these figures supports the observation of some researchers
(References 37,33) that, from a nutritional standpoint , grai n makes an
acce ptable short—term diet in i t s e l f .  From a d is t r ibut ion standpoint ,
it is conceivable that grain may be the only foodstuff immediatel y
accessible in significant quant ities immediately following an attack in
certain areas. In such an event , the dissemination of information
regarding the preparation of raw grain (such as that contained in Refer-
ence 39) should accompany the distribution of the grain itself.
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TABLE 5.2

LIST OF ACCEPTABLE FOOD SUBSTITUTES

NATIONAL EMERGENCY FOOD CONSUMPTION STANDARDS

Equivalent Substitute Foods
Unit Unit or Food Groups

Meat and meat alternates 1/2 lb. Cereal and cereal products
1/4 1’b. Food fats and oils

1 pound 12 Eggs
2-3/4 lb. Potatoes
2-1/2 pts. Milk (fluid , whole)

Eggs 1/2 lb. Meat and meat alternates
6 eggs 1/4 lb. Cereal and cereal products

1 pt. Milk (fluid , whole)

Milk (flui d, whole) 2/5 lb. Meat and meat alternates
1 pint 1/5 lb. Cereal and cereal products

Cereal and cereal products 2 lbs . Meat and meat alternates
1 pound 5 lbs. Potatoes (white and sweet)

Food fats and oils 4 lbs . Meat and meat alternates
1 pound 2 lbs . Cereal and cereal products

Potatoes 1/5 lb. Cereal and cereal products
1 pound 2 lbs . Fruits and vegetables

Source: Reference 17.
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5.3.3 Distr ibut ion A l te rna t i ves

In the aftermath of a nuclear attack, the distribution system might
be a l te red by wholesaler  subst i tut ion, by the construct ion of emergency
warehouses , or by the establishment of mass—feedin g centers.

5.3.3.1 Wholesaler Substitution.

Under a process of wholesaler substi tution, retail outlets whose normal
sources of supply were destroyed in an attack would be reassigned to
surviving wholesalers. Such reassignments might be made on the basis of
both convenience and corporate identi ty.

Exhib i t  5 . 1(a )  depicts a p ro f i l e  of the inventory leve ls  a t ta ined
by a typ ica l  item in the normal course of operat ion of a who lesa le
distributor. Under the indicated system, stock is reordered when the
stock on hand and on order falls below a predetermined level. New
stocks are generall y ordered in standard lots or economic order quanti-
t ies  that raise the to ta l  stock on hand and on order to the leve l desig-
nated as the normal ordering objective in Exhibit 5.1(a). The lead time
indicated in this figure represents the total time from order placement
to receipt  of goods , and includes the time required to process records ,
transmit orders , and process or ship the ordered item. Denver whole sal—
ers typ i ca l ly  ex per ience an averag e lead time of ten days.

Because both lead t imes and demand rates vary, some measure of
protect ion must be bui l t  into the inventory system to ensure against
stockouts.  This measure of p ro tect ion  is the safe t y  stock indicated in
Exhibi t  5 . 1( b) .  The amount of s a f e t y  stock carr ied for any i tem depends
on ( 1) the degree of unpred ic tab le  va r ia t i on  in the demand rate , and (2)
the mean and var iance of the lead t ine.

The response of an inventory system to a sudden, recognized
doubling of demand is depic ted in Exh ib i t  5 . 1 ( b ) .  If the re ta i l  ou t le ts
served by the wholesaler represented in this f igure were to double
suddenly, the wholesaler would immediatel y order more stocks from his
suppliers and adj ust his es t imates  ol the sa fe t y  stocks , reorder l eve l s ,
and ordering objectives required to meet the ant ic i pa ted demand
increase.  An immediate response o f f e r s  no insurance against au immedi-
ate stockout s i tuat ion,  however ,  as the poss ib i l i t y  of a stockout w i l l
be determined by existing lead times and previous safety stock levels.

Exhibit 5.1(b) high lights two of the operating limitations facing
surviv ing wholesa lers  that at tempt to expand their operat ions f o l l o w i n g
a nuclear a t t a c k .  The f i r s t  l i m i t a t i o n  is the po s s i b i l i ty  of an immedi-
ate stockout.  The danger of incurring an immediate “drying up ” of
inventory stocks before replenis l iments ar r ive  w i l l  be heightened in the
postattack period by the variability of resupply lead times. Wholesal—
ers contacted in past investigations estimate that demand increases of
30~ to 50’,’. could be accommodated in normal times before serious stockout
problems develop.
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The second limitation on postattack wholesale operations indicated
in Exhibit 5.1(b) stems from the increase in safety stock required in
the face of increased demand. This increase may be interpreted as a
need for additional warehouse storag e space. The extent of this need
depends on the nature of the items handled and the degree of lead time
and demand var i ability. If lead time is consiiered constant , the need
for additional storag e space can be shown to vary with the square root
of demand. As lead t im e variabilit y increases, the relationshi p between
demand and safety stock approaches a linear relationshi p. At a minimum,
then , the need for storag e space can be expected to increase with the
square root of demand. At most , this need will increase linear ly with
demand.

Past research (References 2~ 12) has shown that most major wholes-
alers located within large central cities operate at or near capacity.
Althoug h newer warehouse complexes on the outskirts of large cities may
have a little more room for expansion , only one of the wholesalers
interviewed in past investigations thought that his warehouse could
accommodate a throughput increase in excess of 50% without undergoing
major expansion.

A third limitation on wholesaler activity is imposed by the availa-
bilit y of l abor , equipmen t and dock space. This varies markedl y from
wareho.ise to warehouse , and can onl y be assessed throug h direct visits
and interviews. In most cases, however , it is doubtful whether handling
activities could be increased by more than 50% without experiencing crew
interfere ,ice in the critical loading and unloading areas.

Althoug h small  incremental increases in warehouse throughput would
require l i t t l e  adj ustment on the part of a who lesa le r ,  it would seem
that a prac t ica l  upper l imi t  on the addi t ional  business that a wholes-
aler could handle in case of emergenc y might be set between 30% and 50%
of his normal business. In the short run, the wholesaler attem pting to
ex pand his o perat ions w i l l  be faced w i t h  stockout problems, which w i l l
g i ve  way in the long run to space l im i ta t ions .

5.3.3.2 Emergenc y Warehouses.

Food d is t r ibut ion capac i ty  can also be augmented by establ ishing new
wholesale warehouses outside the central city. The new warehouses might
be converted from available unused buildings , commandeered from less
critical industries , built as quickl y as possible after the attack , or
prepared and equipped in advance. Each of these alternatives is
explored briefly in this subsection , together with indications of labor
and equipment needs, potential operat ing eff icienc y , and preattack cost
to the government.

converted and Comma ndeered Space. At any given time , a certain
number of buildings outside the centra l city are empty and available for
use . Information about the identification , location and suitability of
such buildin g s may be obtained from plant location directories, county
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assessors ’ offices, or real estate leasing agents and owners.
Discussions with the assessor ’s office and leasing agents in Fort
Collins , Larimer County, Colorado, for example , revealed that five
building s suitable for dry grocery warehousing are located in and around
Fort Collins , wi th a total area of 400,000 square feet. However, only
one of these building s was ~om plete 1y empty, and it was expected that it
would soon be leased. Some~of the other buildings , however, were not
completely utilized , so that a total of about 50% of their space could
be considered availab’e. ihe available space is about 12 percent of the
major chain ’s dry grocery capacity.

The available building s typi cally have some sort of overhead
handling equipment and some truck and/or rail docks. If operated as
distribution warehouses, the holding capac i ty of these building s would
be less than their area suggests, because of stacking height limitations
and the l ack of storage racks and other fixtures. Thus, on the average ,
one might expect the available area to be one—half as useful as distrib-
ution warehouse space, or equivalent to only 6 percent of the major
chain ’s capacity (i.e., about 100,000 square feet).

The gross volume of food products handled through these building s
will depend partl y on the ability to load and unload trucks. This in
turn will depend on the availabilit y of materials—handling equipment and
transportation to spot trailers and railcars. Assuming adequate trans-
portation equipment, the following loading and unloading rates can be
used for existing truck and rail docks :

Manual 10,000 pounds per hour

Hand truck 20 ,000 pounds per hour

Fork l i f t  40 ,000 pounds per hour

Shortages of truck and rail dock facilities can be overcome by
improv isation, but at a s igni f icant  reduction in loading and unloading
rates. Through a ground level access opening , unloading would have to
be performed largely by hand and could proceed at a rate of about 5,000
pounds per hour.

If it is assumed that there is at least one truck loading space for
each 24 ,000 feet of f loor space , the 200 ,000 feet  ava i lab le  in the Fort
Collins building s would have about 14 truck loading spaces. Assuming
that one-half of these are active at a time and that crews are 75%
effective and work 24 hours per day, 375 days per year, then the availa-
ble building s could handle 115,000 tons annually with manual unloading
and 450,000 tons annuall y with forklift unloading . (This assumes onl y
pallet loads are handled in the warehouses. ) Under normal conditions , a
200 ,000 square—foot chain warehouse can handle a throughput of 1,000
tons per week, assuming one shift, five days per week. If sh i f ts  were
increased to three and a seven—day work week adopted, the throughput
could increase to 182,000 tons per year. Handling only pallet loads in
the warehouse would increase this possible throughput by 2.5 times
(455,000 per year). The throughput for the above—mentioned 200,000

5—13

_ _ _ _ _ _ _



-.
~~~

--- .--

~
- - -.- ---

~~~~

square feet of available space would , of course, be less than that for a
warehouse designed for dry grocery handling . It is assumed that the
available host-area space wil l be about half as useful as the Denver
warehouses.

Labor requirements for the five warehouses would be 50 to 100 work-
ers if the working year were limited to 2,000 staff—hours per worker.
The exact number would depend on the availability of mechanical equip-
ment, the actual suitability of the buildings, and postattack l abor
efficiency. The actual length of the working day would vary depending
on radiation hazards, the available workforce , transportation and other
factors.

Under this option , the balance of needed warehouse space would be
commandeered. The dry grocery area of the Denver food chains is about
1,742,000 square feet. Under emergency load i ng conditions, it is
assumed that there would be three shifts working seven days per week.
Also, pallet loading would allow a greater throughput factor (i.e.,
about 2.5 times the normal rate). Additional shifts, increased throug h-
put per shift, coupled with the 50% efficiency of converted space, would
indicate a need for 800,000 to 1,000.000 square feet of space to achieve
a throughput equivalent to that of the Denver warehouses. This would be
four to five building s with about 200,000 square feet each. The total
workforce required would be on the order of 300 to 600 workers.

Emergency Construction of New Warehouses. The second option is to
build new warehouses on an emergency basis after the postulated attack .
This option provides postattack choice of location , with the li kely
result that transpor tition needs could be minimized. Offsetting this
clear advantag e are problems of material acquisition and the availabil-
ity of construction equipment and labor.

Postattack requirements would not be a one—for-one replacement of
lost facilities, since some improved efficiency could be realized by
grouping products and, wherever possible, handling only pallet loads.
Because of pallet loading , added shifts and longer work weeks, a volume
roughly equivalent to that of the preattack period could be attained
with less floor space.

Emergency warehouses would probabl y be one-story, tilt-up construe—
tions erected on slab floors or Butler—type buildings. If plans and
material requisitions were prepared in advance, these building s might be
constructed in a period of four to eight weeks, provided necessary mate-
rials were available. Stocking would require the averag e ten—day lead
time currently experienced by warehouse operators. The workforce
required to construct four warehouses of 400,000 square feet each might
number 600 to 1,000 workers, at a cost of about $10.8 million .

Preattack costs would be l imited to the preparation of designs and
bills of material. It would be advantageous to stockpile general
purpose mater ials—handling equipment such as forkli ft trucks, pallets,
dock boards , and pallet racks in the host area during the crisis reloca-
tion period .
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Preattack Warehouse Construction. To avoid the uncertainties of
postattack materi al availabilit y, several emergency distribution ware-
houses might be buil t in the host area now and equipped for postattack
use. This option presents several problems, however, the most important
of which is the choice of s i tes. To ensure minimum attack damage, it
would be preferable to build a large number of moderate—sized warehouses
that are wide ly  dispersed. The postattack consequences of this pol icy
of dispersal are only moderate efficiency and limited transportation
penalties.

Comparison of Options. The warehouse options and evaluation crite-
ria discussed above are summarized in Table 5.3. As is the case for
other elements of the potential postattack food distribution system, the
selection of local storage options entai ls trade—offs between the extent
of preattack preparation and the likelihood of effective postattack
performance.

Although generalizations are di fficult in light of the potentiall y
w ide range of postattack conditions faced by localities, it appears that
converted or commandeered space is the most attractive of the local
storage options in the immediate postattack period. The option requires
negligible preattack investment and several suitable buildings are
likely to survive attack in the host areas where population survival is
high.

Mass FeedinQ . Mass feeding represents a basic emergency alterna-
tive to food distribution and, as such, has long been recognized as an
integral part of a national disaster preparedness program . Mass feeding
procedures have been established as part of crisis relocation planning
(Reference 2). It is possible that, due to the destruction of tradi-
tional channels of food distribu tion , mass feeding operations may have
to be expanded in the postattack period. In addition to Reference 2,
which considers mass feeding in the context of crisis relocation plan-
ning, information on mass feeding programs has been published jointly by
the Office of Civil Defense , the Am erican National Red Cross, and the
Department of Health, Education and Welfare (Reference 40).

5.3.4 Transportation Alternati ves

Virtually all food is transported by either truck or raiL Approx-
imately 97% of all food product s carried in intercity traffic goes by
rail or truck, with rail accounting for about 66% and truck 31%. More
meat and dair y products are carried by truck, whereas a greater share of
canned goods and other food products travel by rail. Overall, food
products account for 25% of rail and 22% of truck intercity ton—miles .
Locall y, food products move almost exclusively by truck.
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5.3.4.1 National Situation .

While damage to rai l and highway transport systems result~mg from an
attack w ill be substantial, earlier research (References 12, 45, 46) has
concluded that “the surviving aggregate inventories of such i tems as
mot or trucks, locomotives, railroad classification yards, and experi-
ence d wo rke rs appe ared to be more than adequate for del i ve ri es of food
and othe r esse nt ia ls” (Refere nce 12). While this statement applie s to
an in-place protection mode, it would be essentiall y unchanged for the
crisis re’ocation situation. In fact, the survival of critical vehicles
can be expected to be greater under a crisis relocation strategy .

At the national level, previous studies (References 45 and 46) have
determined that for the range of attacks studied, major rai l and highway
links were cut in every major c i ty  targeted. In almost every case,
however , al ternat ive detour routes ex isted around these breaks. Follow-
ing all but the heaviest attacks studied, it would be possible to move
goods from almost any undamaged point to any other undamaged point by
rail or road . UNCLEX—Char lie attack data on damage to rail and highway
networks is classified and therefore unavailable for this report.
However, based on a four—state sampling undertaken by SYSTAN, it was
determined that in order to avoid damaged or fallout-contaminated areas,
highwa y vehicles would have to travel between 15% and 35’/. farther than
under normal preattack conditions.

Truck accessibility at 0+30, based on the IJPICL (X-Charlie pattern,
is approximately 56%. Under crisi s relocation , however, most trucks
would be moved to the host area and the accessibility rate would be much
higher. Railroad rolling stock accessibility at 0430 is: freightcars,
42%; line-haul locomotives, 56%; and switching locomot ives, 37%.
However, rail rolling stock accessibility immediately after the attack
is considerably less, ranging from 25% to 34%. Moreover, the rail
network is likely to be far less res iliant than the truck network imme-
diatel y fol lowing an attack, indicating a need for increased reliance on
truck transport during the first few postattack week s.

In the event of an attack, U.S. fuel production and storage facili-
t ies would suffer relatively heavy damage. Based on the UNCLEX-Char lie
attack, overall refinery production capacity for use at 0+30 woul d be
about 31%. Accessible gasoline production would be about 35% and diesel
25%. At 0+180, refiner y facilities representing an additional 31% of
total production would be accessible for repair (Reference 47).

With relatively heavy damage to U.S. refining capacity , fuel
supplies could be a potential bottleneck in the postattack period.
However, it appears that with the restriction of personal travel and
non-essential cargo transport, there will be sufficient fuel for the
trans port of food and other essential goods . Fuel supply and consump-
t i on in the postattack period is analyzed more fu l ly  in the SYSTAN
report , “Postattack Impacts of the Crisis Relocation Strategy on Trans-
portation Systems” (Refe rence SI).
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5.3.4.2 Colorado Situation .

At the local level, early studies indicated that most major urban areas
would have limited rail and road accessibilit y immediatel y following a
nuclear attack. Later studies (References 49 and 50) focused on loca l
transportation needs in specific urban areas. In a study of rail activ-
ity centers in 12 U.s. cities , Jones (Reference 49) concluded that food
could be de l ivered by rail to w i th in  a few mi les o f nu c l ear at tack
survivors in each case studied , despite significant damage to the ra il
resources of many of the cities.

All of the railroad terminals in Denver and Colorado Spring s would
receive moderate to heavy blast damage. The yards of the lines serving
Denver (i.e., Burlington , Northern-Colorado and Southern, Denver Rio
Grande and Western—Rock Island, Union Pacif ic  and ATCSF ’) all receive
blast overpressure of more than 10 psi. The lines serving Colorado
Spring s (i.e., Denver Rio Grande and Western ATCS F) receive blast
overpressure of more than 5 psi.

Because of this relativel y heavy damage to rail facilities , Denver
could expect to underg o a critical curtailment of rail service in the
immediate postattack period , while the surviving aggregate inventories
of locomotives , classification yards, and train crews are recomposed
into an operating system.

Should such delays occur , commo dity movements most heavil y—depend-
ent on rai l  movement would suf fer  the most. Overa l l ,  about two- th i rds
of to ta l  food volume is shipped to Denver v ia  truck, and about one—third
by rail. Table 5.4 shows the est imated share of various food commodi-
ties moving into Denver and rail and by truck. Food moving to Colorado
Springs from Denver goes almost exclusivel y by truck. Major truck roads
into the Denver MA would  a lso be d isrupted by a nuclear a t tack .  This is
thought to be less serious than the disrupt ion of rai l  serv ice ,  because
trucks are inherently more adaptable than trains and the road network
surround ing Denver is more redundant than the rail network. Even so,
the e f f i c i e n t  sh ipment of food by truck into Denver will require effec-
t i ve  planning and management. The need for e f f e c t i v e  planning and
management of truck movements w i l l  be no less than that required for
rail movement if sufficient supplies of food are to move by road into
Denver during the immediate postattack period.

Because of damage to local food processors, some processing will
have to be done outside the local area. Converting Colorado—produced U

fluid milk to dry milk, for example, would have to be done in Utah or -;
Idaho. Tota l  mi leag e would  almost double and total vehicle—miles for
milk process ing would increase about 90’/. over the crisi s relocation
per od.

Colorado ’s fuel supply would survive the postulated attack at about
60% of the preattack level. On this basis , carg o vehicle fuel usage
co u ld ret urn to i ts preattack level , i f fuel fo r work we re rest ric ted to
75% of “normal4) and famil y business and recreation were restricted in
the manner prescribed following the relocation effort. Under these

L 
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TABLE 5.4

ESTIMATED PERCENTAGE OF FOOD CO~~ODITIES MOVING BY

RAIL AND TRUCK INTO DENVER

CO~~OD1TY GROUP 
N 0 D E-

_______________________________ Truck Rail

Meat
Raw Supply 95 5
Processed Supply 80 20

Mi 1 k
Supply 10’) --

Processed Supply 100 --
Eggs

Raw Supply 100 --
Processed Supply -- --

Cereals & Cereal Products
Raw Supply 15 85
Processed (milling,
preparation) 30 70

Processed (bread,
baking) 100 --

Fruits & Vegetables
Raw Supply 90 10
Processed Supply 50 50

Fats & Oils
Raw Supply 90 10
Processed Supply 50 50

Potatoes
Raw Supply - 99 1
Processed Supply 90 10

Sugars & Sweets
Raw Supply -- --
Processed Supply 90 10
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condit ions, it may be assumed that there would be suff icient fuel for
al l  necessary food transport. Colorado fuel supply and consumption are
discussed in more detail  in SYSTAN ’s postattack transportation study
(Reference 51).

5.3.4.3 Alternatives.

The simplest transportation alternative that might be adopted following
a nuclear attack would entail the use of detour routing s to avoid road-
ways and railways that have been damaged by blast or blocked by debris.
The use of detour routing s could be required in both long—haul and
short—haul shipping following a nuclear attack.

The greater flexibilit y of truck movement in time of emergency
suggests that truck movement might be effectivel y substituted for rail
movement during the immediate postattack period. The major commodities
coming into Denver by rail are wheat and other cereal products and
canned goods (usuall y in pa ll et i zed form); these items can readily be
carr ied by truck. To ensure the most e f f i c i e n t  use of fuel and
manpower , such subst i tu t ions of serv ice  would usually be made on rela-
tively short hauls. Furthermore, the railroads should resume their
ordinar y role once rail service is reestablished .

In addition to detour routing s and modal substitution alternat ives.
st rategies ident i f ied for improving driver and vehic le product iv i ty
under emergency conditions are discussed below.

As part of earlier studies (References 2, 5, 12), distribution
managers for major food wholesalers serving each of the areas indicated
in Table 4.10 were interviewed at some length regarding potential meas-
ures that might be emplo yed to ease the transportation stress imposed on

~he food distribution system by a crisis relocation. Similar interviews
were carried out in the case of motor fuel distributors serving Colorado
Springs. Most of the distribution managers interviewed felt that the
vehicle mileage covered by their truck fleets in making local deliveries
could be doubled under emergency conditions ; additio nal increases would
require additional equipment. The larger food distributors interviewed
indicated a willingness to lease additional equipment in time of emer-
gency; this is their current practice when demand surges render their
truck fleets inadequate. Many gasoline distributors rely heavily upon
public carriers under normal circumstances, and would follow this strat-
egy in stinctively during an emergency. Addi tional strategies for
increasing truck and driver productivity include :

1. RELAXING REGULATORY CONSTRAINTS

a) Relaxing union and DOT driver restrictions

b) Ignoring over-the—road weight limitations

2. IMPROVING UTILIZATION OF EXISTING EQU IPMENT
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a) Relaxing maintenance requirements

b) Minimiz ing downtime

C) Shipping only full- pallet loads of commodities

d) Eliminating light loads

e) Shipping only necessary commodities

3. OBTAINING ADDITIONAL EQUIPMENT AND DRIVERS

a) Leasing equipment

b) Using incoming equipment from manufacturers

C) Commandeering additional drivers and equipment from less
critical sectors of the economy

Each of these strategies is discussed in greater detail in “Impacts of
the Crisis Relocation Strategy on Transportation Systems ” (Ref erence
51).

5.3.4.4 Summary.

Althoug h damage to motor vehicles and rail facilities within the risk
area would be relativel y heavy, most trucks would be moved to the host
area during relocation. Hence, it appears that there would be a suffi-
cient number of carg o vehicles for the transport of food and other
essential goods in the immediate postattack period .

Fuel may be a problem , although there will  be enough fuel to
support food movements if fuel use is carefull y rationed.

Damage to roadways and railwa ys w il l mean that, during the immedi-
ate postattack period , trucks will have to carry that food normall y
carried by rai l.

5.4 SUMMARY OF POSTATTACK ALT ERNATIVES

Several alternatives which may be implemented during the postattack
period have been discussed above. In the long run, both the national
food distribution system and its local Colorado counterpart appear to be
sufficientl y flexible to adapt to a wide rang e of postattack conditions.

At the supply end of the distribution system , aggregate production
during the first postattick year is like ly to fall short of demand if
the attack has b ee n preceded by a successful evacuation. However ,
stockpiled grain products may be used as a substitute for other less
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plentiful product s. In the past, food for survivors of localized
disasters has often been obtained from government stockpiles maintained
by the USDA as part of its Donated Commodities Program . This program ,
however, has been curtailed in recent years. Some limited supplies of
selected commodities (such as wheat, dri ed milk and peanut oil ) are
still held in private warehouses under USDA/ASCS agreements , and are
available for emergenc y use. These supplies should be moved out of
high—risk areas (where necessary) during the crisis relocation period.
As noted above, however, the movement of any stocks that have alread y
been turned over to state or local agencies would be controlled by those
agencies. Food stored under the School Lunch Program should also be
moved to the host area.

Quantitative studies of food—processing industries indicate that
the overall survival rate of food processors is roughl y half that of the
nation al population under a strategy of crisis relocation. At the local
level, dairies and bakeries are partic ularl y vulnerable to population—
based attacks. Postattack food-processing capacity will be enhanced by
the ability of many surviving plan ts to expand their output beyond
preattack l evels by simplifying production processing, increasing
employment or the number of shifts worked, or relaxing qualit y control
tolerances. Surv iving m il k—rroce ss ing plants, for example, could proba-
bly almost double their output by increasing the number of hours and
days worked. In some instances, al ternative technologies might be
converted to the production of food following a nucle ar attack. For
example , feed mill s  could convert to producing whole-wheat flour. Also,
for any food thit can be distri buted in its raw form—-and most foods
can——food processing capability should never be allowed to become a
serious distribution bottleneck following an attack . Soaked and boiled
wheat, for example, can provide an adequate form of nourishment.

At the local level, postatt ack distribution problem s pose the most
serious potential constriction in the food supply channel. Host—area
retailers will need to be resupp lied within 14 days after the attack,
and mass feeding centers will  need to be resupp lied almost immediately.
However, the primary preattack source of supply for these outlets —- the
risk-area wholesaler — - w i l l  suffer heavy attack damage. One way of
dealing with this problem is whol esaler substitution , in which retail
outlets whose normal sources of suppl y were destroyed in an attack would
be reassigned to surviving whole salers.

Food distribution can also be augmented by establishing new whole-
sale warehouses outside the destroyed risk areas. The new warehouses
might be converted from available, unused buildings, commandeered from
less critical inclt,s trie s, or b uilt as quickly as possible after the
at t ack.

Considering the potential ly wide range of postattack conditions, it
appears that converted or commandeered space is the most attractive of
the loc;.l storage options during the immediate postattack period. This
option requires negligible preattack investment , and several suitable
build ings outside the high—risk area are likely to survive the attack.
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F
In the l ikely event that the ratio of surviving population to

surviving warehouse facilities is unfavorable, supplies for mass—feeding
centers could come partly from surviving stockpiles of processed commod—
ities moved to the host area during relocation and from Colorado ’s ample
grain and potato resources. The need for mass-feeding programs may not
extend more than one month beyond the attack date, but it seems probable
that such programs will be needed and that the need will be critical
from the standpoint of both morale aid nourishment. If this need is to
be met effect ively during the immediate postattack period , the corre—
sponding need for training recruits and planning mass—feeding operations
must be met well in advance of any attack.
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6. IMPLICATIONS OF POSTATTACK RESEARCH ON PREATTACK CRP GUIDELINES

The results of the postattack research in the Colorado Spring s
study area have been reviewed in the light of the current guidance for
crisis relocation planning (Reference 2). As a result of this review ,
it appeared that the basic strateg y proposed for food distribution under
crisis relocation conditions was sound, even though the continued use of
risk—area warehouses left this element of the distribution system
vulnerable to attack. However , the analysis accompanying the damag e
assessment and evaluation procedures brought to light several elements
which should be included in the crisis relocation guidance issued by the
federal government and in the crisis relocation plans for specific
areas. These elements include :

1. Provision for identifying critical stockpiles of food outside
normal distribution channels within the risk area and moving
these stockpiles to the host area;

2. Provision for identif ying host—area building s which night be
converted to food warehouses under emergency conditions and
estimating the utilit y of such converted space;

3. Guidelines for expanding the capacit y of existing food
processing plants and converting the capacity of other plants
to expand the production of critical commodities under crisis
relocation conditions; and

4. Guidelines for anticipating postattack shortages of specific
commodities and adjusting priorities for shipments during the
crisis relocation period accordingl y.

6.1 STOCKPILES

Several planning functions should be undertaken during the formula-
tion of the guidelines for each state. One of these is planning for the
transfer of USOA/ASCS stocks and other raw food stockpiles from high—
risk to host areas. The commodities held in storage under USDA/ASCS
authorization are dried milk, butter, cheese, wheat, rice and peanut
oil. One critica l commodity which wi ll be in short supply during the
postattack period is milk. Therefore, USDA/ASCS dried milk should be
removed during relocation from the high—risk areas to the host areas.
Locating the commodity (in this case, dried milk ), estimating the quan-
tities involved , and arrang i ng for the transfer of significant stocks to
the host area should therefore be part of the planning process and
included in the Food Annex. To aid in the preparation of plans for
moving stockpiles, a listing of current USDA/ASCS stockpile locations
has been included in the food guidelines accompanying this report.
Similar procedures should also be applied in the case of raw or
processed commodities stockpiled in significant quantities in risk
areas, whether or not the stockpiles are government—owned. This is
pa rticularl y true of grain stored in risk—area terminals, particularly
in grain—deficit areas such as New Eng l and.
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6.2 CAPACITY EXPANSION

Capac i t y  expansion of var ious kinds of processing ac t i v i t i e s  have
been discussed in detai l  in Chapter 4 and in summary form in the f i rs t
part of this chapter.  Discussion by s ta te  and local planners w i t h
industry personnel wil l  provide data to planners on local capacit y
expans ion capab i l i t y .  In addit ion, such discussions w i l l  introduce
industry o f f i c i a l s  to c i v i l  defense thinking and prov ide them w i t h  some
concept ion of what w i l l  be expected of them in the event of a c r is is
s i tuat ion.

Thus, althoug h the present guidelines state that output should be
expanded where possible , local guidelines should be revised to reflect
the spec i f i c  food requirements of the r isk and host area populat ions
(e .g . ,  an increase in f lour production and the storag e of such ex t ra
production in ava i lab le  building s w i th in  the host a rea ) .  S im i l a r l y , the
probable shortag e of f lu id  mi lk processing capab i l i t y  during the posta t—
tack period has been w e l l  documented. Thus , guidel ines should suggest
that canned milk p lants increase their output and that addi t ional  output
be stored w i t h i n  the host area.

6.3 CAPAC ITY CONVERS ION

Another ac t i v i ty  which can be included in local plans is that of
capacity conversion during and a f te r  the cr is is  re locat ion period. For
example , a substant ia l  por t ion of the ca pac i ty  of mi lk—dry ing  plants in
Idaho and Utah are u t i l i zed  in processin g whey for animal consumption.
Upon relocation , prod uction could be immediatel y converted (with no
essential physical plant changes ) to producing additional dried milk;
such dried mi lk could then be stored w i th in  the host area. In addi t ion ,
as discussed in Sect ion 5 . 3 , host-area dai r ies which have been c losed in
recent years could be reactivated with used equipment. Host—area plans
should iden t i fy  not only cur rent ly -operat ing da i r ies ,  but also r e c e n t l y —
closed dair ies which might be reac t i va ted  in time of preattack cr is is .

In addit ion , depending upon ant ic ipated requirements , feed mi l l ing
——which  is o f ten carr ied on in conjunct ion w i t h  e levator  operat ions——can
be utilized for grinding wheat into meal and coarse who le  wheat f lour .
If necessary , this supply could then supplement the concurrentl y— ex-
panded flour milling output.

6.4 WAREH OUSING

Several types of warehouse options have been described earHer in
this chapter. A review of these options suggests that few changes need
to be made in current CRP guidance as a result of postattack research.
However, in view of the vulnerability of risk—area warehouses, each host
area plan should contain a listing of suitable host—area structures.

L __ 
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6.4.1 Wholesale Warehouses in Risk Areas.

The alternative of maintaining wholesale operations within the risk area
has been discussed in the Food Guidel ines ( Reference 2 ) .  It was pointed
out in that document that a number of factors favor a food distribution
strateg y in which the d is t r ibutors  continue to operate r i sk—area  .!are—
houses. This strateg y has several attractive features : The altered
system is conceptuall y simple , and buil ds inte ll ig en on the existing
system wi thout  creat ing new operating ent i t ies .  Cor~~ r~ te chains are
preserved as d is t r ibut ion l imits,  and most host area reta i l  stores w i l l
continue to be supplied by their pre— evacuat ion sources. Stra in on the
national distr ibut ion system is min imized ,  and suppl ies on the road from
national processors to regional and local who lesa le rs  at the t ime of
evacuat ion need not be rerouted.

As discussed in Reference 2, an a l t e rna t i ve  to the continued use of
risk—area warehouses entails the establishment of emergency warehouses
and break—bulk centers w i th in  the host area. This option has the advan-
tage of decreasing the vulnerabilit y of wholesale food supplies to
attack , with accompanying disadvantages of operating ineffic i encies,
system disruption , and delays in reestabHshing normal operations in the
event that no attack occurs. In addition , it is difficult to locate
sui table st ructures in the host area , and previous research has deter-
mined that new construct ion wou ld  require at least  three weeks .  One
significant argument against the use of host—area warehcuse space is the
length of time required to empty existing risk-area warehouses. Food
industry personnel estimated that they would require a minimum of four
days to a maximum of two weeks to empty existing warehouses using
current personnel and equipment. The averag e estimated emptying time
was one week . Since the risk area warehouses wi l l  be operating through-
out most of the expected duration of a crisis relocation , whether or not
they supply retail outlets or emergency wholesale warehouses in the host
area , they may as w e l l  funct ion in their normal mode as a suppl ier of
re ta i l  ou t le ts .  This e l iminates an extra , inefficient step in the
distribution process.

As noted in Reference 2, however ,  it is possible that plans to
drain who lesa le  warehouses immediate l y  f o l l o w i ng  the star t  of a c r i s i s
re loca t i on  might be app l ieo success fu l l y  in the case of smal ler  r isk-
area wholesalers. Should the crisis period extend beyond the three days
required fo r re loca t ion ,  moreover ,  se lec ted  large who lesa le rs  might
begin to relocate their stoci s to suitable host—area facilities.

In general , based on a review of the postattack si tuat ion, there
does not appear to be any cause for suggesting that the option of main-
taining risk—area wholesale operations should not be followeddur ing the
relocation period. Should an attack occur, it appears that a combina-
tion of surv iv ing wa rehouses , ex is t ing host-area warehouses, converted
or commandeered space and, where necessary, new emergency construction
w i l l  meet pos ta t tack  who lesa le  d is t r ibut ion requirements. Planning for
the us~ of existing host-area warehouses is discussed later in this
chapter. ‘Host—Area Warehouses. ’ As noted above , s tockpi les of certs in
c r i t i ca l  foods tu f f s  should be moved out of the high— ris !~ area during the
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re loca t ion  period. These commodit ies w i l l  have to be stored in host
area warehouses or other suitab le structures. Therefore , a list of such
warehouses or s t ructures should be part of each cr is is  re locat ion plan.
The list should include such information about each structure as:

1 . Location;

2. Area (square feet by floor );

3. Dimensions;

4. Loading dock data;

5. Inside ceiling clearance;

6. Temperature control; and

7. Type of material used in construction.

In the event of an extended crisis relocation period , such a list of
warehouses could be used in two ways : (1) in selection of suitable
host—area storag e facilities for foodstuffs stockpiled in the risk area
and being moved to the host area during c r i s i s  re locat ion,  and (2 ) in
the selection of suitable host—area warehouses for smaller wholesale
operations. Data on warehouses and other potential storag e structures
should be prepared and made a part of the food annex sect ions of host—
area crisis relocation plans.

If the initial crisis relocation is not followed by an attack or a
cessation of hostilities , an extended relocation period may result in
which risk—area residents reside for relatively long periods of time in
the host area. In the event such an extended relocation period occurs,
suitable structures in the host area might be graduall y fill ed with
processed foods and worked into the food distribution network. In this
way , a shift from risk-area to host—area warehouses could graduall y
occur under conditions of extended crisis. Further discussion of the
extended crisis situation may be found in a recent SYSTAN report on
emergenc y transportation alternatives (Reference 51).

6.5 RELATIVE VULNERABILITY OF FOOD COMMODITI ES

Postattack research has shown that certain food items are more
vulnerable to nuclear attack than others. The relative vulnerability of
the eight primary food commodities of meat , milk, eggs, cereals, fruits
and vegetables, fats and oils, potatoes, and sugars is summarized in
Exhibit 6.1. This exhibit ranks the vulnerability of the production,
processing , and storag e elements for each of these commodities , and
assesses their probable availability and accessibility following an
attack on the basis of past research.
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These roug h ranking s should be included in the guidance provided to

local planners, in the hope that they might aid these planners in mak i ng
any priority judgements which might arise in the course of a crisis
relocation. Faced with the choice of evacuating a supply of dried milk
or a supply of sugar from the risk area, for example, the planner should
concentrate first on the milk, which is expected to be in short supply
immediately following an attack.

6.6 SUMMARY OF PREATTA CK IMPL ICAT ION~

A review of the implications of the indicated changes on preattack
crisis relocation guidelines has resulted in the identification of
several important measures which should be taken during the preattack
period. One of these is the identification and planning for the trans-
fer (during relocation ) of USOA/ASCS food stocks from high-risk areas to
the host areas. Dried milk and grains are two important commodities
which are held in risk areas by USDA/ASCS and private concerns and which
should be transferred to the host area.

Plans to increase food processing capacity where possible during
the crisis relocation period should be prepared and included as part of
the food annex of each local plan. Expansion of such processes as flour
milling and milk processing should be planned where appropriate, and
add itional output should be stored within the host areas.

Capacity conversion is an effective measure for alleviating food
shortages which should also be planned in advance and imp l emented during
the crisis relocation period. As indicated above, a number of smaller
local milk processing plants, often in host areas, have gone out of
business and been abandoned or used as distribution centers. When
necessary, these facilities could be reactivated with used equipment.

Host-area warehouse space should be identified and such information
included in the pre-crisis plann ing . Some space suitable for warehous-
ing is usually available within the host area. The list of facilities
should include : address, area of each floor , dimensions, inside ceiling
clearance, type of material used and other pertinent information.
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7. FIELD TESTS OF PLANNING GUIDELINES AND FOOD PROTOTYPE PLANS

7.1 INTRODUCTION

During the final stages of the research, field tests were conducted
in an attempt to validate the guidelines and plans contained in Volumes
I I and III of this report. These field tests took the form of inter-
views with planners and industry personnel designed to validate the
approach and materials, and to elicit comments and data regarding the
subject matter. Specific information from these interviews has been
incorporated in the final versions of the case studies, planning guide-
lines, and prototype plans constituting the three volumes of this
report. This chapter out lines the subject areas included in the field
tests, the general approach to the respondents , a summary of the respon-
ses, and conclusions and recommendations.

The general objective of the field test program was to evaluate how
well the planning guidelines and prototype plans met , at a minimum , the
following criteria :

1. The guidelines should be understandable and usable by the DCPA
regional , state and local personnel who will be developing
pla ns for their own jurisdictions; and

2. The plans themselves must make sense to the food industry
officials whose job it will be to imp l ement the plans under
crisis conditions.

These dual criteria suggested that testing of plans and guidelines would
require contact both with DCPA planners and with industry personnel.
Accordingl y, separate interview programs were undertaken at two levels :

1. The planning level (DCPA regional, state and local planners );
and

2. The implementation level (food industry personnel ).

7.2 VALIDATION AT THE PLANNING LEVEL

To validate the guidelines .t the planning level , SYSTAN personne l
interviewed selected DCPA reg i onal , state and local personnel involved
in nuclear civi l protection planning to secure their views , inputs, and
recommendations on the developed guidelines. Interviews were conducted
in three regions, se lec ted jointly by DCPA and SYSTAN to cover a re p re-
sentative range of planning ex per ie nce , both geographically and func—
t iona lly . The three regions were OCPA Region III (headquarters in Thom—
asville , Georgia ), Region VI (headquarters in Denver, Colorado), and
Region V II (headquarters in Santa Rosa, California ). A variet y of state
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and local planners were present at these meetings, and each meeting was
preceded by a series of telephone contacts elicitin g information regard-
ing the planners ’ experience with the guidelines. In conjunction with
these meetings , SYSTAN also obtained and reviewed draft food plans from
Florida , Minnesota , and Arizona.

7.2.1 Approach Overview

Most of the respondents were familiar w ith the earlier food plan—
fling guidance (Reference 2), and had working experience in applying that
guidance to their particular problems. Generall y, the roles of these
individuals were known to the SYSTAN staff.

A variety of approaches was used in gathering informat ion from DCPA
planners. In most instances, individual telephone interviews were
followed by an informal round—table discussion with the planners in the
region. In one instance (Region VI ), a formal presentation was deliv-
ered to a meeting of state DCPA representatives. Whatever the approach,
the information sought was the same in all cases:

1. Description of the individual’ s role in crisis relocation
planning ;

2. Exploration of past experience with crisis relocation planning
guidance and prototype materials ;

3. Discussion of specific problems encountered in using guidance
to develop crisis relocation plans;

4. Reaction to key elements of revised postattack guidance;

5. Discussion of impact of planning materials on respondent’ s
act ivi ties;

6. Solicitation of additional data and suggests for improvements;
and

7. Derivation of conclusions regarding the materials.

7.2.2 Summary of Samele Planner Comments

The following list of comments summarizes the major reactions to
the planning process in general , and food guidance in particular,
elicited from OCPA planners during the review process. SYSTAN ’s obser-
vations on each comment are included in the list. Additional conclu-
sions and recommendations appear in subsequent sections of this chapter.
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GENERAL COMMENTS ON ALL DCPA CRP GUIDANCE

Planner Comment: The material provided is too detailed.. .There ’s too
much for the planner to plow throug h and absorb.

Observation: This comment was the single observation heard most often.
and was echoed by almost every planner interviewed. The planners ’
complaints appear justified to some extent. Perhaps DCPA should
attempt to summarize guidance in a checklist format for use by
local planners. However , the subject is a complex one and it is
necessary for someone at the state and regional level to absorb and
understand the detailed material .

Planner Comment: The organizational guidelines developed in the proto-
type plans for Colorado are not necessaril y consistent
with organizational set—ups in other states. Planners
have trouble sorting out what is to be done at the
regional level , what is to be done at the state level ,
and what is to be done at the local level.

Observation: Admittedl y, organizational structures may vary from state
to state, and the guidelines were developed by consultants who
could bridge regional, state and local levels more easily than
planners operating at one level or another. However, the prototype
plans indicate what is generally expected at each level , so that
planners should be able to sort out regional, state and local
duties. The distinction between regional and state responsibili-
ties may not always be clear—cut , but resolution of most conflicts
should be possible at the regional level without holdin g up the
planning process. Any attempts on the part of national DCPA head-
quarters to account for the organizational variety existing from
stat e to state woul d in crease the level o f deta i l i n the guid el i nes
f ifty—fold.

SPECIFIC COMMENTS ON FOOD GUIDANCt

Planner Commeni: The USDA role is ambiguous. Defense Food Order No. 2
covers postattack distribution only. USDA representa-
tives won ’t accept responsibility for preattack CRP
food distribution , and won ’t develop food annexes for
local plans.

Observation : There are several issues here. When the original guidance
(Reference 3) was developed, the USDA had not officially adopted a
position vis a vis CRP. They have since done so, declaring “USDA
does not have operational responsibil ities for CRP preattack .”
This new position has been reflected in earl ier chapters of this
report, and Is included in an addendum to the revised planning
gu i delines of Volume II.

There never was any Implication in the guidance that USDA would
develop local food distribution plans for CRP purposes. This was
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always the responsibility of the DCPA planner , acting with as much
(or as little ) help as the local USDA representative would provide.
The ultimate responsibilit y for determining local food inventories
rests with the DCPA planners, not USDA, and must be accomplished
throug h food industry contacts.

Planner Comment: The DCPA headquarters requirement that state plans be
produced before local plans is backwards in the case
of food distribution. It’ s difficult to develop real-
location plans at the state level before you know who
has what at the local level. Furthermore, in some
instances, reallocation should be done regionall y.

Observation: This comment appears to be valid. One jurisdiction
(Region VI ) has resolved this conflict by addressing onl y org aniza-
tional issues in the first draft of the state annex, w ith the
intention of addressing substantive reallocation questions once
local plans are well underway.

It is also evident that in some regions where states cover small
geographic areas and central wholesale warehouses serve many
states, regional reallocation of food resources is more appropriate
than a state—b y—state reallocation. The reallocation princi ples
are the same as those proposed at the state level in the protot ype
plans and guidelines.

Planner Comment: The food guidance requires the planner to collect too
much information. “We (the planners ) don ’t have the
time or the money to devote to amassing the level of
detailed information required by the guidelines. ” In
some instances, food companies would not provide
adequate volume data. In other cases, both planners
and good industry personnel viewed certain information
as extraneous.

Observation: The claim that the plans require too much detail is debat-
able at several levels. With regard to the time and manpower
budget , the states appear to have at least as much manpower and
time as the consultants who developed the various prototype plans
and guidelines in the first place. In the case of the food plans ,
it is absolutely essential that state and local representatives
contact key food industry personnel and obtain as much information
as possible on existing food movements. The information is not
only useful in planning , but the personal contact alerts and
educates the food industry personnel , whose cooperation will be
essential in time of emergency.

Even so, OCPA personnel should not attempt to apply pressure to
food industry personnel who fail to cooperate or provide adequate
data. In most cases, necessary data can be estimated from public-
ly—available statistics (see Guidelines , Volume II).
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Where data appears to be extraneous in a particular situation , DCPA
planners should be required to demonstrate that the information is
in fact extraneous before arbitrarily omitting information from
state and local plans. For example , if transportation stress is
not a problem in a state, there may be no need for detailed inform-
ation regarding the number of trucks maintained by each food
wholesaler. The local jurisdictions should demonstrate by simple
stress calculations that no problem exists before deciding not to
collect truck inventor y data.

Under no circumstances should local planners be allowed to bypass
personal contact with key personnel in the local food distribution
system.

Planner Comment: Planners suggested that a simpler alternative to the
reallocation process would be to distribute food
destined for the risk area according to the percentag e
of risk—area population assigned to specific host
areas. That is, if 15Z of the risk—area population
went to host area “A” , then 15’/. of the risk—area food
would also go to the host area, in addition to the
food already destined for that host area.

Observ ation: This suggestion oversimplifies the problem. The wholes-
aler responsible for 15’/. of the food movement into a risk area may
not have any outlets in the appropriate host area. Wholesale
assignments may have to be juggled to avoid organizational snafus
and minimize distribution difficulties. The total increase in
planned food movement to a specific host area will be the same
under the guidance and under the simplified recommendation, but the
food itself has a better chance of reaching evacuees if the whole-
sale chains are allowed to operate within systems that they know
and trust.

Planner Comment: Since food and other commodities will probably be
transported in closed vans, cubic volume measures
appear to be more appropriate for computing transpor-
tation requirements than weight measures.

Observation: This point is well taken. The revised food guidelines
contain cubic volume conversion factors for the most common food
commodi ties.

Planner Comment: Redistribution orders should be initiated by host—area
retailers rather than by food chain headquarters.

Observation: This is effectively the way the guidelines would work,
pa rticularly in the case of independent host—area retailers.
Howe ver, the state or region mu st dev e lo p a rea l locat i on p lan so
that the host—area re ta i le rs  know how much to order from whom. In
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the case of chains, the informat ion on requirements may f l o w
outward to the retailers , but the actual orders will flow inward.

7.2.3 General Responses to Observations

Where possible, the comments of the planners have been reflected in
these report materials. In many cases, however, the comments reflect
the need for a tightening and summarizing of ~jJ~ guidance materials ,
which was beyond the scope of the current contract. A few observations
regarding the overall guidance and prototype materials are listed below.

1. At all levels, the planners interviewed were conversant with
the DCPA guidance and, for the most part ,  were using these
materials as a basis for their planning activities.

2. Although the DCPA guidance mate r ia l s ,  in their present form ,
appear to provide a generally acceptable and consistent basis
for planning , they might be improved throug h the development
of summary material highligh ting key point s and providing a
checklist for planners to follow.

3. The w ide rang e of background exper ience of the many individual
planners, and the significant differences between geographical
areas and levels of respon sibilit y, limi ts the applicabilit y
of any single guidance document. Because it is not feasible
to produce specific guidance to cover each situation , it is
desirable to provide interpretive sources. These may be
supplementar y written materials, oral briefings , or audio—vis-
ual materials.

4. Certain of the more detailed calculations required in the
planning process proved conf using to several planners. Work-
sheets have been added to the revised guidance to help plan-
ners compute transportation stress, but more of these types of
computation aids should be considered.

7.3 VALIDATION AT THE IMPL(MENLA1ION LEVEL

Final respons ib i l i ty  for imple menting the food portions of the
re locat ion plan under emergency condi t ions w i l l  rest with the members of
the food ,  rail and trucking industries currentl y responsible for trans-
porting essential commodities throughout the United States. To valid ate
CRP plans at the imp l ementation level , the planning guidance was
discussed w i t h  a wide va r i e t y  of food industry representat ives.  Members
of industry trade assoc iat ions were a lso in te rv iewed ,  as were individual
representatives of the rail and trucking industries. The reactions of
food industry representatives to the CRP plans and guidelines are summa-
rized in Section 7.3.2. The reactions of transportation industry repre-
sentatives have been summari zed in a separate report (Reference 52).
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Where appropriate, their reactions have been incorporated in the case
study of Volume I, as we l l  as the planning guidelines and prototype
plans of Volumes II and III.

7.3.1 Subiect Areas Covered

At least fifty different representatives of the food industry were
consulted for guidance in the process of constructing and validating the
CRP guidelines. As appropriate to the respondent, the field interviews
were structured to develop data and evaluate the guidance in terms of
functional subject areas. These subject areas generally corresponded to
the major areas of planning guidance , and focused on individual commod-
ity movements throug h the production and processing levels of the supply
chain. Wholesalers and retailers were interviewed regarding general
warehousing and transportation practices. Major subject areas included :

A. Production

A .1 Meat and Meat Alternates
A.2 Milk and Dairy Products
A.3 Eggs
A .4 Cereal and Cereal Products
A .5 Fruits and Vegetables
A.6 Food Fats and Oils
A .1 Potatoes
A.8 Sugars and Sweets

B. Processing

B.1 Meat and Meat Alternates
B.2 Milk and Dairy Products
B.3 Eggs
B.4 Cereal and Cereal Products
B.5 Fruits and Vegetables
B.6 Food Fats and O i ls
B.7 Potatoes
B.8 Sugars and Sweets

C. Distribution

C.1 Warehousing
C.2 Transportation
C.3 Food Retailing
C.4 Restaurants and Insti tut ions

D. Prepar ation and Serving

E. Consumption

F. Postattack Considerations

F .1 Processing Capacity Expansion and Conversion

7—7
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F.2 Transportat ion

7.3.2 Summary of Industry Contacts

In the case of the food industr y, the validation process was a
dynamic and ongoing part of the analysis itself . Industry representa-
tives were contacted at every stage of development of the case study,
guidelines, and protot ype plans. Many of the procedures proposed in the
guide lines were originall y suggested by industry representatives, and
most of the processing and distribution data contained in the case study
came from industry representatives.

The large wholesalers interviewed in Colorado and elsewhere (Safe—
way , Associated C.rocers, King Soopers, etc.) much preferred the option
of keeping their risk-area warehouses open under crisis relocation
conditions to transferring their goods to makeshift warehouses in the
host area. It was their react ion, and their estimates of the time
required to t ransfer  goods , that led SYSTAN to recommend that a l l
significant risk-area warehouses remain open and operating during the
crisis. Onl y under conditions of extended crisis (i.e., only if the
crisis evacuation period stretches beyond one or two weeks ) should the
opt ion of t ransferr ing food to emerg ency host—area warehouses be under-
taken.

In addition to check i ng the basic philosophy of continued risk—area
operations with food industr y pers onnel , the fea sibilit y and practical-
ity of several specific suggestions developed in the Colorado Springs
study were rev iewed w i t h  appropr iate industry ex per ts .  S pec i f i c
elements of the Colorado plans that were checked and rechecked w i t h
industry experts included :

— The ability of relatively invulnerable dried mi lk  plants in Utah
and Idaho to process raw milk production from Colorado was
checked with plant officials. It was determined that the plants
had sufficient excess capacity to dry Colorado ’s milk output , as
well as that of neighboring states, in the likely event that
Colorado ’s major milk processors were destroyed by attack.

- Options for increasing the capacity of food-processing plants
were checked with the individual plant managers. It was this
checking , for example, that led to the conclusion that the Peavy
Company , the largest miller in Colorado, could increase its
output by 75/. under emergency conditions, and that the mill had
sufficient excess grain inventories and railcars available to
ship between one and two million bushels of grain to the host
area during the relocation . Estimates of excess plant capacity
were also checked with major Colorado milk, meat and vegetable
processors.

— The feasibility of reactivating recently—closed host—area dair-
ies was checked with a representative of the Sinton Dairy in
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Colorado Springs. The representative had recently purchased
equipment from a number of defunct dairies , and was aware of
both their ca pab i l i t i es  and the state of repair of the ava i lab le
equipment. It was his suggestion that the extra equipment
currentl y warehoused by Sinton in Colorado Springs might be
moved to the host area in time of emergency to help reactivate
recentl y—closed dairies.

7.4 RECOMMENDATIONS

Virtually all of the suggestions and observations made by industry
personnel have been incorporated in the draft guidelines. It is more
difficu lt to know how to react to the suggestions and observations of
DCPA planners. The planners emp loye d by DCPA at the state and local
levels reflect a wide rang e of backgrounds and experience , from highl y—
ski l led professiona ls to those w i th  l i t t le  planning experience. This
wide rang e of backgrounds and experience makes it difficult both to
prepare an all—purpose set of guidelines and to monitor the work of the
planners consistently. It is also difficult to give the competent plan-
ner latitude without giving the inexperienced planner an excuse for
avoiding some necessary task . Specific recommendations which would
improve the crisis relocation plans and planning process are~

1. Develop a Sim p lified Checklist for Planners. The planners ’
observation that there is too much material to plow through
seems valid. DCPA should attempt to develop a simplified,
summarized version of the planning guidance, explicitly speci-
fying what is expected of each planner. The current guidance
and case studies will provide useful background information
for the more competent and highl y—motivated planners , while
the less experienced planners can follow the checklist and “do
it by the numbers. ”

2. Emphasize the Need for Industry Contacts. In the case of food
and transportation , it is essential that state and local plan-
ners contact key industry personnel. The information obtained
is not only necessary for planning purposes , but the contact
ale r ts and introduces industry personnel to OCPA thinking .
These personnel will bear the ultimate responsibilit y for
implementing any plans in times of crisis , so their coopera-
tion and understanding is essential.

3. Allow Some Degree of latitude in Local Plans. This is perhaps
the most d i f f i c u l t  suggestion to imp l ement. Each time a
competent planner is allowed to bypass a portion of the plan-
ning process that is unnecessary in his jurisdiction , several
less perceptive planners may try to omit necessary elements in
their jurisdictions. One method of minimizing the incidence
of such occurrences is by requiring planners suggesting short-
cuts to demonstrate that some specific element of the plan is
unnecessary. As an examp le, a simplified computation of mini—
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mal transportation stress might be accepted as grounds for
bypassing the requirement that detailed vehicle inventories be
required for each major food wholesalers.

4. Arran g e for a Ser i es of Reo tonal Presentati ons by the Develop-
ers of the Guidelines. After being exposed to a visual pres-
entation summarizing food and transportation plannin g guid-
ance, several listeners in Region V I remarked that “ . . . .the
guidance has never seemed so clear to me. ” Perhaps in this
TV—oriented age, it is easier to educate planners throug h
visual pres entation than throug h the written word. Further-
more, the presence of the developer of the guidance allows a
chance for questions to be cleared up directl y . It might also
be possible to develop a set of audio—visual materials that
could be distributed to state and local planners.

5. Consider Deve lo o ing O perat ional  Summaries of the Plans Them-
se lves .  Several  planners commented that the planning docu-
ments themselves seem too unwieldy for effective use in actual
emergencies. Perhaps DCPA should also develo p a master docu-
ment for the specific use of EOC personnel that summarizes key
actions and excerpts the information that a specific individ-
ual needs to function in time of emergency.
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DEPARTMENT OF AGRICULTURE
11 0~~~ IC~~ 0~ 114 C S ECR C’T A R’ p

WA SO4I NGT O N . 0. C. 20250

March 23 , 1977

USDA STATE EMERGENCY MEMORANDUM NO. 60

Crisis Relocation Planning (CRP)

PURPOSE

To provi de guidance to USDA Sta te Emergency Boards when asked by
State and local civi l defense officials for assistance in developing
plans for crisis relocation .

2 BACKGROUND

A DCPA has developed the concept of temporarily relocating people
in time of an international crisis from those areas felt to be
high risk areas, due to the possible di rect effects of nuclear
weapons , to host areas considered to be low risk .

B Some States have begun developing plans to provide the necessary
food, water, medical supplies , protection against radioactive
fallout, etc., which would be required in relocating to host
low risk areas .

C The development of plans for crisis relocation will require the
cooperation of State and local governments and various Federal
agencies .

U USDA does not have operational responsibilities for CRP preattack.
(See ASCS Handbook l-DP , subparagraph 105-B, and the questions
and answers attached to this memorandum.)

3 STATE ACTION

The Chairman of the USDA State Emergency Board shall:

A Act as the USDA contact for liaison purposes in helping State
and local civil defense officials develop plans for crisis
relocation.

B When requested by State and local civil defense officials ,
provide information for use in developing these plans.

.5
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Use the fooo faci’ tty li stiny s if required to i denti fy major
food processors and wholesalers . Follow instructions in ASCS
Handbook l-DP if copies of the facility listings are requested.
Paragraph 157 covers restrictions on rel ease of data , and
paragraph 158 covers handling requests for facility listings .
Exception : Do not waive payment of fees.

D Advise the Chain-nan of the USDA Regional Emergency Staff on
CRP activities .

E Include CRP activi ti es in the semiannua l report.

4 MEMORANDUM DISPOSAL

When inco rporated in EON .

J~~~ S S. WOOD , Acting
14\~~istant to the Secretary
1.A’ntergove rnmental Affai rs

Attachment
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1 uestior)~ ari d ~~wers for SEB’s on Activities Relating to
Crisis Relocation Planning

1 . At what stage could (and would) USDA envision establishing inters tate
controls of food supplies to reasonably insure the continuation of
nor m a l  flow ?

USDA will not establish any inters tate controls over the aye-
men t of food supplies during the preemergency period. Under-
standing should be agreed upon between State civil defense and
the food industry as to alternate delivery and distribution
points -

2 If and when USDA would assume a supporting role (to the State Food
Organization ) what agencies would provide what support subfunction
between ASCS , FNS , CES , AMS? Does the Comodity Credit Corporation
have a role in emergency food support short of war?

USDA would not assume any supporting role. The SED-ASCS , as
Chairman of the SEB , would be the point of contact for liaison
purposes during the preemergency planning for CRP . FNS could
possibly lend some support in the area of food stamps if the
current law would permit. However , States could use supplies
in the school lunch system for mass feeding operations.

The Coni-nodity Credit Corporation does not have a role in food
support pre-attack.

3. The USDA Emergency Operations Handbook for USDA State and Coun ty
Emergency Boards indicates that the SEB’s and CEB 1 s function for
emergency food support is now limited to natural disasters and
attack/attack warning situations. If the S&CEB system does not
function during the planning and preparation phase , what mechanism
does USDA have , or could establ ish to carry out the preparation of
plans and develop programs to fu l fill the responsibilities assigned
in Part 8, EO 11490 , as amended , in a crisis relocation situation ?

The SEB ’s and CEB ’s carry out the preemergency plans and programs
developed by national headquarters . They participate in exer-
cises riot only in the food area , but in the other responsibilities
assigned to USDA by EO 11490. USDA plans (basically Defense Food
Order No. 2 regarding food) are designed to permit the food
industry (processors and wholesalers ) to function wi th a minimum
amount of restrictions . Food for natural disas ters is not a
board function . It is an agency function of FNS , and FNS is not
a member of the board.

L - _ _ _
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4. di~ any p’~an ny and LI re~Iardtion been done by USDA for recordkeeping
requiremen ts at l ocal and State levels if and when USDA established
con trols on lood supplies? Recordkeeping envisioned for payment?,
resupply ?, inven tary control?

The only recordkeeping USDA has for emergency reporting is
the capability of the primary facilities to operate. This
does not include any inventory that the facilities nay have .
Guarantee of paymen t procedures only apply to limi ted situ-
ations in a postattack environment.

5. Will USDA establish any controls on food distribution transportation ,
particularly inters tate, to insure reaction to redirection of the
food distribution fl ow from out-of-state and from risk to host areas
wi thin the State? Are any food transportation policies established?

Transportation policies have been established by the Departmen t
of Coimierce and Department of Transportation as prescribed by
the National Plan for Emergency Preparedness and E0 11490, as
amended. USDA will not control any transportation . USDA is
a claimant for transportation . Food does carry a high priority
and DOT does not envision that movement would be restricted if
equipment , operators , and fuel were avai labl e.

6. Wil l  USDA provide for es tablishing rationing of food products ? If
so , what would be the cri teria and policies for food rationing?
Could and/or would this be done when CR option is implemented? If
USDA is not going to plan and prepare for rationing, who will?

According to the National Plan for Emergency Preparedness, State
government is responsible for consumer rationing. USDA has not,
and will not prepare any plans for rationing.

L _ _  _ _ _ _  _ _
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Excerpt from

ASCS HANDBOOK 1-DP (REV . 1)

Defense Programs and Services
for Field Offices

(Dated 9/22/76 , Amend. 1, PART 4 , Paragraph 105, pp. 46-47)

105 CRISIS RELOCAT IO N PLANS

A Back g r o u n d .

1 S tud i e s  have been made by DCPA inves t i ga t ing  the feas ib i l i ty
of r e l o c a t i n g  the  popu la t ion  of areas  of hi g h risk in antici-
pat ion of a n u c l e a r  a t t ack .  -

2 P r o t o t y p e  p l ans  fo r  food d i s t r i b u t i o n  u n d e r  these  c i r cu m s t a n c e s
in d i cate  t hat  no rrna l d i s t r i b u t i o n  f ac i li t i e s  would be used to
s e r v e  t he eva cua ted population.

3 A l l e v i a t i n g  s t r e s s  on t r a n s p o r t a t i o n , food faci l i t ies , and
the host  a r eas  r e s u l t i n g  f rom relocation of population
wi l l  r e q u i r e  close coopera t ion  of State and local off ic ia ls
and the USDA emergency  boards .

B CEB and SEI3 Act ion .

1 None r equ i red  be fore  1)10 No. 2 is put into e f fec t .
A d j u s t m e n t  of food d i s t r i b u t i o n  pa t t e rns  would be made by

• the food i n d u s t r y  and State  and local o f f i c i a l s .  EXCEPTION:
W h e n  ca l l ed  upon , a s s i s t State and local c iv i l  defense
o f f i c i a l s  in DCPA ’ s Cris is  Relocation Planning (CRP)
in h i g h r i sk  a reas .

2 A f t e r  l)F0 No. 2 is put into e f fec t  provide  spec i f i c
d ir ec t i on  to food indust ry  wi th in  the scope of the order.

- --- 5 -—- - -- -~~~-__-~~•~~-- ----~ —~~~ ---5 _ _
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