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ABSTRACT 

The **oviet Union has highly <!*-*. «*.«p»*f r'i*.-s to er-cuate 
their population centers in a nuclear ecr**rcrtation. Their 
plans include construction of exp^i'ent r**l-.ers in the 
outlying areas and continued op^FKtioe. of tlseir ess-*r.tial 
industry by commuting workers. If tlwy S.VJULI* successfully 
implement their plan, a subsequent nuclei, exchange vith 
the United States would cost then iar fe ?T casualties than 
they suffered in World War II. Without • xn-resporiing 
evacuation, the US could lose frca *i0 \t. 70 percent of its 
population. This asyaaaetry in vulr.erab: --ty, if allowed 
to persist, would seriously weaken the ' «r\gaicing position 
of the US President. To restore the be '.rnce, a great reduc 
tion in vulnerability can be achieved tost economically t; 
planning a US counterevacuation as a response to *>. Sov; »t 
evacuation. 

Russian historical experience tc ch murderous Ivetwatzt. 
aost recently in World War II, has evJe authoritarian 
defense measures involving civilians and property in pe-v- -
time quite acceptable in their culture. In the US, VL4H 
scale use of private property and civilian participatic 
in defense activity are not feasible until the develope>..'.t 
of a grave crisis. Hence US evacuation plans oust d-f- >r 
in several important respects froa the Soviet plans. <\>-
ever, this preliminary study indicates that the US hat 
ample material resources to move and shelter its popuJ •• 
tion at least as effectively as the Soviet Union. Per aps 
the most critical disac'/antage of the US is in morale., at 
evidenced by the widespread misconception that effective 
survival measures are not possible. 

Due to the US automobile inventory, the US h"s '. 10-
fold advantage in passenger transportation. Witt, adequate 
planning, this will perm*t most cities to be evacuated in 
one day, compared with three days for the Soviet!, rbe 
large Soviet weapon inventory and smaller area rf the US 
make the fallout problem more ac :te for the Iff* a*J the 
construction of high-protection 'actor, expedient uftelteri 
more necessary. There are ample supplies of t'-olc and 
construction materials tc accomf.Ji.sh this. 

Private ownership of cousin?, especially rur-.j., is a 
disadvantage to a US evacuation. It could nucleate 
resistance to the evacuation. uhlani redirection of food 
distribution to the rural area is clearly evident to the 
host population, legitimate concern Tor its futir-e safety 
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could seriously raise the level of fcrca engendered by 
tsis resistance. Socio-economic and racial tensions 
c-3t<ld further exacerbate the situation unless government 
authority is Maintained by its manifest competence,and 
perception of the external threat is kept high. 

7h£ Soviet provision for Maintaining essential pro­
tection by a commuting work force will require that the lis 
'live comparable plans to litigate the economic effects of 
she evac>jation. Otherwise extension of the evacuation 
.•sore than a few days will put great economic pressure on 
rue US to the disadvantage of its bargaining position. 

The disciplined Soviet population and authoritarian 
government aake feasible cycling the Soviet plans. One 
or two false alarms would seriously degrade the effective­
ness of US plans. One way to prevent this is to design 
Idie US plan for one time only. Then advantage can be 
taken of the change thereby produced in the political 
climate and national priorities to build a shelter system 
that, with only tactical warning, will give protection 
comparable to the Soviet evacuation and will permit 
operation of the economy during a crisis. This will 
require that the US recognize, as does the Soviet Union, 
that protection of its productive population is pert of 
its strategic deterrent. 
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CHAPTER I. HCTTOOUCTiai 

This report is concerned with guidance for planning an evacuation 
in response to a Russian urban evacuation. while the life-saving poten­
tial of the plans is the principal active for the evacuation, the crisis 
Management aspects of tbe evacuation are extremely important in some 
situations. 1' 2'^'~ The evacuation itself is a diplomatic and military 
tool in a confrontation. Based on experience of the 1960*s with super­
power confrontations which did not lead to war, we consider an evacua­
tion not leading to a war aore probable than one that leads to a war 
and vastly more probable than the "attack out of the blue" that pre­
occupied planners in the 1950's. 

The strategic situation of the 1970*s is vastly different from 
that of the 1950's and early 1960's, during which the US enjoyed mas­
sive superiority in weapons. Today the Soviets have a clear superior-

c 
ity in numbers and pay load weight of their missile force.-' More sig­
nificantly they have developed a well organized plan to evacuate their 
cities, reducing the vulnerability of their population to our nuclear 
weapons to less than a tenth of the vulnerability of our unevacuated 
population to their weapons.°#7»* In a nuclear exchange, the Soviets 
would lose less population than they lost in World war II. 

From their experience in that war, the Soviets clearly understand 
that nuclear war does not mean the end of mankind, or even the civili­
zation of the participants, if prudent precautions hare been taken to 
protect their populations from its effects.°»10 Furthermore, they 
recognire that the labor force of a country is the foundation of its 
strategic strength, and that passive measures to protect this force 
are an essential part of the strategic defense. One finds, through­
out Soviet literature on the subject, repeated reference to the state-
sent by Lenin:6 

"The primry productive factor of all humanity is the 
laboring man, the worker. If he survives we can save 
everything and restore everything . . . but we shall 
perish if we are not able to save him." 



Restoring the strategic imbalance by adding to the us Strategic 
Offensive Forces is precluded by the agreements of SALT I. However, 
there is absolutely no restriction on passive defense. Furthermore, 
the emphasis placed on evacuation by the Soviet government to its own 
people sake it highly likely that we would hare at least three days in 
which to carry out our own evacuation. 

Unfortunately, it appears that plans to make use of that tiae oust 
be eg treacly austere and can use only resources at hand at the tine of 
cri3is. Despite the Russian superiority in strategic aissiles and their 
planned ten-fold advantage in population vulnerability, the political 
realities are such that additional support for Civil Defense in the 
US is unlikely at the acnent. The proposed FY-75 budget for DCPA was 
£83 million,11 0.10? of the total Defense budget and less than 2" of the 
US budget for Strategic Defense systems. The Soviet budget for Civil 
Defense is variously estiaated to be 30 to 50 tines the US CD budget. 

However, even with these restrictions, plans capable of saving 
scores o>f millions of lives are possible. Our knowledge of weapon 
effects, and also of shelter technology (some of it adapted from the 
Soviets) is more sophisticated than it was 10 years ago. We now know 
hew to improvise very high protection-factor shelters with excellent 
habitability in no more than »8 hours, using a wide variety of avail­
able materials and measures at hend. 1 2' 1^ 

One of the best and cheapest defenses against nuclear weapons is 
distance, the purpose of evacuation. Here we have one clear advantage 
over the Russians, our mobility. 

Seven problems for a US Evacuation Plan 

In considering the strategic aspects of a counterevacuation plan, 
one must be aware of the ways the opponents ?ould neutralize it, and 
of the ways it could fail from inadequate consideration of human nature. 
One must avoid critical weaknesses which could make it ineffective, 
either deliberately or by default. We recognize seven major possibil­
ities. These are listed briefly below, and the method of avoiding each 
is discussed in detail in the following chapters. 
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Problem Numb-sr One; Politics.—Aa Mentioned above, in the present 
political and economic climate in the United States, it appears that 
any plan which requires participatioti or involvement of the general 
public before the development of a crisis would require a substantial 
amount of re-education of the public. Any plan should, at least in 
its initial phases, involve only the present cadre of cognizant Civil 
Defense professionals. Idee'Iy it could be implemented within the 
present DCPA budget. Practically it should require only modest (small 
multiple) increases in the DCPA budget. 

Problem number Two: Threatening the Survival of the Evacuees. —Any 
plan which under some reasonably likely off-design circumstances may 
decrease the t-urvivability of the evacuees is to be avoided. A past 
example was the planning for movement of people into the center of 
cities for fallout protection, where they would be more likely to be 
exposed to blast and fire. Another example of a faulty evacuation plan 
is one that fails to, make provision for adequate fallout shelter or 
water supplies for the evacuees. 

Problem number Three; Threatening the Survival of the Host Popu­
lation.—A plan that appears to threaten the survivability of the host 
population may provoke resistance, which cot-Id delay and disorganize 
the evacuation. An example of such a plan is one that makes no pro­
vision for the necessary additional food supply in the reception areas. 

Problem Number Pour; Unresponsiveness.—If the plan does not make 
maximum use of the available resources for movement and shelter con­
struction, or cannot for other reasons respond in a timely manner to 
Soviet moves, a very unstable situation can result in which the vul­
nerability of Russian population is decreased significantly faster than 
that of the US population. 

Problem Number Five: Lack of Durability.—The plan must be designed 
so that the evacuated posture can be maintained at least as veil as that 
of the Russians. For example, if the Russians keep their critical 



industry going and the US does not, the US posture will become less ten­
able with the passage of tiae due to economic pressures. 

Problem Humber Six; Vulnerability to False Alarms.—The well-
disciplined Soviet population can be repeatedly ordered to evacuate. 
After one or two false alarms, the US population will simply ignore 
the next warning to evacuate. The US evacuation plan must be designed 
to cope with this asyanetry. Our proposed solution is a one-time-only 
evacuation, followed immediately by a permanent shelter construction 
program. 

Problem Number Seven; Disadvantageous Prospects for Long-Term 
Survival.—If the prospects for the long-term survival of the evacuees 
;ure questionable, the legitimate question can be raised by the US 
population, "Why escape the direct effects of an attack only to die of 
starvation (or exposure, or leukemia, etc.)?" There must be assurance 
that, if there is a r.uclear exchange, the plans and resources exist to 
(1) restore essential food production and distribution and (2) restore 
a meaningful economy and standard of living. 

The United States has great advantages over the Soviet Union in 
food reserves and agricultural productivity that will survive any attack. 
These, coupled with credible plans to keep our productive population 
healthy and overcome industrial bottlenecks, will assure our own population 
of their survival and the Soviet Union of our industrial recovery. The 
latter should be an additional disincentive for the Scviet Union to allow 
a crisis to escalate to an attack. 
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CKAFTS? II. CASUALTY SaiXTTIO!; 

One necessary criterion of any plan to counter the Russian evacu­
ation plan is that it must reduce the vulnerability of the US population 
to all weapon effects to a le^el comparable to that of the Russian 
population in their evacuated posture. To the extent that the vulner­
abilities are not comparable, the p^an does not counter the Russian 
plan. This imposes some difficult requirements on the *JS. As will be 
seen below, the Russians have at least a ?-l/2 tines greater 
advantage in megatons and the US has only one-half the area of the 
Soviet ':nion, giving the T^ vhat is potentially a such worse fallout 
problem. 

Blast Threat 

A comparison of the US and Russian strategic forces assembled from 
linclassified sources-* is presented in the Table of Appendix A. The 
Soviet strategic aissiie force has about 2200 warheads vitfc a total 
yield of about -̂ -00 megatons and can cover about 5?,000 mi^ with 15 psi. 
This corresponds to about -70C megaton equivalents.* 

In Fig. 1 are plotted the fatalities that would be inflicted vs 
megaton equivalents rank ordered by population density for several mean 
lethal overpressures. in addition, dashed lines are shown for a 
population evacuated to a unifors density of 100 people/ai^ sheltered 
at 15 and 30 psi, assuming the weapons were targeted on the evacuated 
population. We consider these estimates pessimistic. Aside from any 
moral consideration, we consider such retargeting unlikely because it 
would leave the industrial assets virtually untouched. Furthermore, 
the 10 to 15 percent of the population on-shift and maintaining services 
in the evacuated areas provides potentially as many casurlties as the 
very 1ow density evacuated population. 

The megaton equivalent of a weapon is the ratio of the area it 
would subject to a given overpressure to the area a 1-megaton weapon 
would subject to the same overpressure. 
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Fallout Threat 

Much •ore uncertainty exists about the fallout-caused fatalities 
than about those caused by blast due to the former's strong dependence 
on burst height and Meteorology. Some broad rules-of-thumb can outline 
the threat. 

If one aakes the common assumption that the Soviet force consists 
of something over 8000 Megatons of 50 percent fission weapons with a 
total reliability of 60 percent, then one Bight expect an attack of 5000 
megatons to arrive. If one-half of these are ground bursts, then a 
curve of percent area covered vs 1-hour reference dose rate shown in 
Fig. 2 can be obtained froa the Miller Fallout Model. 1 5 This would 
result in lethal radiation doses to unprotected people in about 25 
percent of the area of C0HUS, and to people in VF-20 shelters in about 
5 percent of the area. 

Unfortunately a large part of these areas are in the highly popu­
lated northeast. Since it is impossible to predict with sufficient 
accuracy the meteorological conditions that determine fallout deposition, 
there is a potential hazard of unacceptable radiation levels everywhere. 
It is clear that fallout shelter should be constructed everywhere. Ho 
portion of the country can be sure of negligible fallout. In studies 
reported elsewhere, it is clear that very high protection-factor shelter 
(i.e., HP of several hundred) can be improvised froa materials at hand 
anywhere it is possible to dig. ' ^ In contrast to blast, it is at 
least theoretically possible to protect everyone from fallout. 

Areas to be Evacuated 

The purpose of the evacuation is to protect people from weapons 
effects, especially blast. Areas should be evacuated if there is a 
reasonable probability that they will be subjected to a higher blast 
overpressure than the resistance of the shelter that can be improvised 
in the time available with the materials available. 
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Obviously we cannot know Soviet target plans, but they sake no 
secret of their concept of strategic war. 1 0 Their philosophy, unen­
cumbered by such grotesque concepts as "Mutual Assured Destruction," 
is simply to fight and win the war. Their targets are the enemy's 
(1) Military Forces, (2) Cosaunications and Transportation, and (3) 
Industry. 

Since, on the scale of multi-aegaton blast effects, our industry 
is largely co-located with our population, large population concentrations 
are also usually industrial concentrations. If we assume that about 25 
percent of the Soviet strategic force is targeted against US industry and 
assuae 15 psi as the criterion for irreparable damage, about one-half of the 
US population will be in the target areas. Hot all these will be struck 
due to various malfunctions—a reliability figure of 60 percent is often 
used. However, all persons who cannot be acco—ortated in sufficiently 
hard blast shelter nut be evacuated since there is no way to predict 
which delivery systems will aalfunction, even if the targeting were known. 

Population density alone is probably a poor criterion for evacuation. 
The cumulative population living in areas where the density is below a 
given density is plotted vs this density in Fig. 3. If one assumed 
the more densely populated areas containing 50 percent of the population 
wore to be evacuated, areas with more than 1000 people/mi would be 
evacuated. We know of more densely populated suburban areas that are 
not near any important targets. Conversely there are many very important 
military targets surrounded by a population of very low density. 

The Office of Business economics (OBE) areas surrounding population 
centers are the logical reception areas for urban evacuees (see map, 
Figure U). These are the areas that trade wit* the population centers, 
and the road net is structured accordingly. With the exception of Hew 
York, distributing the OBB population over the OBE area will get the 
average population density below 1000 people/mi2 (see Table B-l, Appendix 
B). The New York population must be distributed over the Binghamton, 
Albany, and Wilkes-Barre OBE areas to get below lOOO/mi2. 

War games are an unreliable means to assess risk because the Soviet 
strategic force contains relatively few warheads at the present time, 
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and that number is alaost sure to increase significantly. The trouble 
with war gaming is that targeting stops when the known supply of war­
heads is expended. The risk is thee very dependent on assumptions as 
to target priorities. 

A more conservative risk assessment for an area sight be obtained 
by noting the proximity of any important Military, :, umnunicatlon, or 
industrial targets, and assuming a much larger number of Soviet warheads 
is available to attack them. The surrounding area, with consideration 
for missile accuracy, is considered to be at risk and would be evacu­
ated to the point where the hardness of available shelter exceeded the 
expected overpressure. This approach gives a patently reasonable cri­
terion for evacuation. 

Unfortunately, there will be a temptation to set the overpressure 
criterion for evacuation very low—as low as 2 psi. This will result 
in a very large fraction of the population of the highly urbanized 
United States being evacuated. This will result in very severe logis­
tics problems in the recepti - areas, very high hosting ratios, and 
severe transportation problems for any plan to keep essential industry 
operating. 

By taking advantage of tbe inherent blast nardness and wide adapt­
ability of expedient shelter designs discussed below, areas threatened 
by overpressures of 5 or even 10 psi can remain unevacuated. The num­
ber of evacuees would be reduced by a significant factor. The load 
on the reception areas and hosting ratios would be enormously reduced. 

Protection Available 

Designs for a family of expedient shelters bars been developed 
which permit evacuees and the host population to construct very good 
protection against anticipated weapons effects. Designs are available 
for most of the different soil and weather conditions and materials 
availability likely to be encountered in the United States. These 
shelters and their construction procedures are discussed elsewhere. 3 
They are summarized in the table below. 



TABLE 2 . 1 , PROTECTION AVAILABLE FROM EXPEDIENT SKELTER 

Skelter Type 

Door<overed 
Trench 

Log-Covered 
Trench 

Wire<!atanary 
Smll-Pol* 

Iareeli 

A-Prane 

Inprcnred 

Applicable 
Site 

Fallout 
Protection 
Factor 

8t%bla Soil 

8table Soil 

Stable Soil 
Unsaturated, Unatable Soil 
High Bias*. Threat 

Free Running Soil 
High Water Table 
Cold Climate 
Low Hater Table 

Cold CliMte 
Low Water Table 

Blaat 
Reaiitance (P»D 

Construction 
Time 
(hr) 

** 

300+ 5-6 12 

200+ 15-? 36 

200+ 15-30 36 

500+ 30-80 U8 

500+ 20-1*0 36 

20+ 20-? 1*8 

10-20 2-3 6 

1*0-200 10-30 211-72 
(eat.) 

With entrance kept clear of fallout. 

Tested oonatruotion tinea by rural and small town realdents using hand tools. 

vn 

UHfcmawriwtjn W«^i*^iWm»MMlW»*<laMlt^ 

H U . 
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The basements and improved basements have the advantage of being 
weatherproof. They are generally available where winters are severe. 
They would see maximum use in the unlikely event of a winter evacuation. 

Forty-seven percent of the total US population can be accommodated 
in rural residential basements* in their OBE area at a loading of ho 

persons per basement. If an average loading of 100 people per rural 
basement is accepted (average basement area is 1200 f t ) , 70 percent 
of the US population can be accommodated (see Table C-l, Appendix C). 

One serious disadvantage of depending on such basements is that 
a great amount of labor is required to improve significantly their 
radiation and blast resistance. Their presence would provide a temp­
tation to local planners and evacuees to forego construction of the 
much better covered-trench shelters. 

A system having the advantages of both burled shelter (good pro­
tection) and basements (comfort) might be achieved by building expedient 
buried shelters connected to basements. Then the living space in the 
basement could be used up to the moment tactical warning of an attack 
is received. In the case of areas subjected to fallout only, the space 
in the basement would be usable for increasing intervals after a few 
days. 

The connection of the shelter and the basement would be easy for 
basements constructed from concrete blocks. Poured concrete basements 
would require use of a basement window, or door for direct access to 
shelter. 

The small-pole shelter; when made with green poles, with adequate 
cover of dry earth, is extremely blast resistant in addition to having 
a very high radiation protection factor. It could be very useful in 
areas likely to be attacked. Nhere the poles are available and soil 
conditions permit, it vould be effective expedient protection also for 
the on-shift workers. In this case, usually the poles would have to 
be brought into the plant from the evacuation reception areas by the 
commuting workers. 

As used here rural basements refer to basements in single family 
dwellings ir. rural areas as reported by the 1970 Census. 

I 



The timber resources of the US are extensive. Thirty-two percent 
of the US population lives in OBB areas where less than 1 percent of 
the standing timber is required to build small-pole shelters for the 
entire population. Seventy percent of the US population lives in OBB 
areas where 10 percent or less of the standing timber would be required 
(see Table D-l, Appendix D). 

The covered trench shelters can be constructed rapidly. The wire-
catenary and door-covered shelters are for use in areas where trees 
are not available. The covered A-frame shelter is Tor use in regions 
of high wat^r table. 

The door-covered-trench shelter is potentially the most available 
single shelter type for evacuees. Interior doors are available in 
virtually every residence in sufficient number to shelter the occupants 
a:id are quite portable. Properly constructed, thi? shelter provides 
fallout protection in excess of 200, good weather protection, and 
surprising blast protection. (One such shelter survived 6 psi in the 
"Mixed Company Event.") They are the most rapidly constructable of 
all the high PF shelters. 
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CHAPTER III. SUPPLY PR0BL34S 

In most concepts of urban evacuation, the ratio of evacuees to 
indigenous population (hosting ratio) is usually in the range of from 
2 to ?. The sudden change in population will severely strain most, if 
not all, systems supplying necessities to the reception area. In par­
ticular, unless plans have been made to reconfigure food distribution, 
the existing recall food supply to the reception areas will be clearly 
inadequate. Rural residents may well perceive the migrating population 
to be a threat to their existence unless some means of supplying the 
evacuees become evident. These problems and possible solutions will be 
discussed in this chapter. 

Water 

In most populated areas of the US there is a plentiful supply of 
water. Most US families use between 100 and lyZ gallons per person per 
day under normal conditions. In such areas the evacuees may be expected 
to use the water facilities of the host population. Most rural water 
treatment facilities can supply three times the resident population for 
a period of 2 to 3 weeks if non-essential water usage is curtailed. 

In sow; areas of the country, water is in chronic short supply. 
Evacuees frcm cities 3uch as Albuquerque, Phoenix,and Tucson may have 
to haul their own water if adequate supplies are not available in the 
accessible reception areas. Water containers are essential. A large 
water container may be impr-<v Lsed by simply lining a trash can with 
one or two large plastic bags, talcing care to be sure that the diameter 
of the plastic bag is greater than that of the can. 

In arid areas it ifc prudent to allow a minimum of a gallon per per­
son per day for drink \g snd minimum hygienic washing. A family of four 
would require about 60 gallons for a two-week supply. This can be con­
tained in two large lined trash cans. 

Water can be treated by adding to each barrel a few ounces of a 
strong household bleach solution which contains hypochlorite. 
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Cities with average annual precipitation of less thar. 16 inches 
per year are listed in Table F-l in Appendix ?. Sonc of ities-t cities 
have abundant water supply despite the low annual precipitation because 
of the proximity of large daas and lakes, such as Boulder Das r.ear Reno, 
and Garrison Dum r.ear 3isaarck. However, these daas may well b-s targets 
themselves. 

Food 

Surveys by the USDA have shown that the typical hose has about one 
week's supply of food on hand. In addition, retail stores and whole­
salers nave about three weeks' supply of available food on har.d, as 
shown in Table J.l. Food stocks in processing and in cold storage can 
provide farther food supplies, depending on season and location. 

One of the sirapl̂ st 2nd rsost direct ways of solving the food problem 
in the country for the first few days after ar. evacuation w:,'ald be to 
have the city evacuees carry their food out with thea. During the crisis 
buildup, the public could be encouraged to stock up with tne two-week 
emergency supply as recommended in the USDA Hoae and Garden Bulletin 

1" 
No. 77 (Appendix G). ' 

A number of these bulletins should be stored by tr.e local CD direc­
tors to be distributed through various media when the need arises. The 
pamphlet can be reproduced in the local newspaper as part of the pre-
evacuation crisis activities. 

One desired effect of exhorting the populace to stockpile during 
an emerging crisis is that the retail stores will be cleaned of non-
perishable food. When the evacuation occurs, the evacuees should take 
their food stockpiles with them. The wholesalers and retailers can then 
start implementing plans for establishing and stocking market outlets 
in the reception ares. 

About 22 million (approximately 33') American homes have freezers. 
Per capita ownership ir. the rural areas is greater than in the urban 
areas, although the actual number of freezers owned is about the same 
in each category. Food stored in freezers can amount to anywhere from 
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TABLE 3 . 1 

DAYS* OF FOOD AVAILABLE BY CIVIL DEFENSE REGIONS FROM HOMES, RETAIL FOOD 
STORES, AND WHOLESALERS, I963 AND OTHER FOOD STOCKS11 

JANUARY 1 , JULY 1 , 19^3 

Region Home 

Retail 
Food 

Stores 
fthoie-
saiers 

Other 
Food Stocks 

January 1 

Other 
Food Stocks 

July 1 

One 7 10 12 33 25 
Two 3 10 27 2w 
Three *7 

1 9 IP. 5- ±0 
Four 3 11 9 56 *5 
F i v e g 3 10 0 51 i . i , 

S i x h 10 11 11 100 63 
Seven 3 11 0 T3 36 
Bight"' 10 13 13? 60 
United S t a t e s 10 10 5o 33 

day. 

tories. 

Based on a caloric intake level of 3000 calories per person per 

Refers to stock in food processing and cold storage plant inven-

'"Maine, Vt., N.H., Mass., Conn., R.I., N.Y., and N.J. 
Penn., Del., Md., Ohio, Ky., W. Va., and Va. 

e Term., N.C., S.C., Miss., Ala., Ga., Fla. 
f 
Mich., Ind., 111., Wis., and Minn. 
Ark., La., Texas, Okla., N.M. 
Mo., Iowa, Kans., Nebr., S.D., N.D., Wyo., and Colo. 
Ariz., Utah, Nev., and Calif, 
''Mont., Idano, Oreg., and Wash. 
Source: Adapted from United States Department of Agriculture, Eco­

nomic Research Service, Food Supplies Available by Counties in Case of a 
National Emergency, Agricultural Economic Report No. 57 ^Washington: Gov­
ernment Printing Office, July I96U), pp. 110-210. 
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a week to several months supply. Evacuees with large amounts of frozen 
food may be able to trade it for non-perishable food the first day or 
tvj in the reception area. Frozen food can be transported on a day-long 
trip without a freezer and without spoiling for a few days if there 
is a large bulk of the food (20 or more pounds) and if it is well insu­
lated. Large pclyurethane foam picnic baskets or styrofoaa works well 
for this purpose. Excellent insulation can be improvised from blankets 
or crumpled newspapers and plastic bags or film. 

At the reception areas the evacuees may hs.ve to live on the food 
they brought with then until the retail stores in the vicinity have a 
chance to get extra supplies. There will be some evacuees who will 
not bring food and may not have money to buy it. Some mechanism to 
provide for them must be established. A special government-sponsored 
credit systtn to be operated by local authorities might be established 
to cover this situation. 

The evacuees should attempt to build up or maintain their two-week 
inventory of food in case there is an attack which would confine them 
to their shelters due to fallout radiation. It will be necessary to 
redirect the normal supply/distribution system in order to provide 
more rapid replenishment of stocks in evacuation areas so evacuees can 
build up their emergency reserve. 

General transport mobilization orders -' and emergency food orders 
exist for the post-attack situation, but not for a pre-attack crisis. 
Tliese documents should be revised to cover a massive e-'acuation situation. 

I:? an attack occurs while the US is in an evacuated posture, there 
may be serious food shortages in some localities, not because of a general 
food shortage in the country but because of an unbalanced distribution 
of stockpio.es. Evaluation of the effectiveness of the US transportation 
system in alleviating the distress areas is difficult because the entire 
system of communications, petroleum supply, roads and warehouses may 
be damaged to greater or lesser extent by the nuclear attack. Studies 
by Garland*^ indicate that pre-attack redistribution and storage of 
wheat to prevent local shortages in a post-attack situation would cost 
anywhere from $65 million up to .pi billion, depending on the degree of 
preparation desired. 

>..-.,-',.'_ ••**„ .A«*«a»»««»*»»«!(S*^,ei;!) 

http://stockpio.es
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I f an evacuation were forced on the US population and an attack 
did not occur, certainly Garland's $1 bi l l ion progra* for wheat 
relocation should be strongly supported. 
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CHAPTER IV. RESPONSE TO SOVIET ACTION 

For a US evacuation plan to function as a crisis-management tool 
(and a deterrent) as veil as a means of reducing casualties in the event 
of war, it aust be responsive to Soviet plans as veil as actions. It 
Bust, of course, on its face appear to have a reasonable probability 
of functioning in a reasonable and timely manner in a crisis. In addi­
tion, it should contain a niaber of credibility-improving measures that 
can be implemented before a crisis. These measures will be discussed 
below in the context of the tine period in which they are implemented. 

Precrisis 

Actions to be taken in the precrisis period are those that: (1) are 
feasible in the US political environment (low profile), (2) will facili­
tate the evacuation should it occur, and (3) enhance the credibility 
of the plan to the Soviets. These measures can include: 

(1) Gradual surfacing (to the public) of the existence of evacu­
ation plans. 
(2) Education of governmental emergency organizations at all levels 
as to their role in the plans. Organizations that might be included 
are police (and firefighting), auxiliary police, National Guard, 
Dept. of Agriculture, various emergency committees within the Dept. 
of the Interior, Dept. of Commerce, Dept. of Transportation, and, 
of courte, local Civil Defense. 
(3) A campaign to encourage householders to accumulate and main­
tain at least two weeks' supply of non-perishable food. This is 
useful for natural disasters also. 
(U) The development of industrial emergency plans including measures 
for the personnel to move to a common reception area and also to 
construct shelters at the plant. 
(5) The development of special plans to protect the population 
residing close to critical military support facilities in such a 
way as not to require shutting down the critical facility while 



the workers evacuate. These plans should be the rescor-siciiity 
of the ailitary base commander in aany cases. 
(6) The development of crisis plans to redirect the fcod distri­
bution system to supply the reception areas by food distributors 
ari superaarket chains in conjunct? or. with local civil defer.se 
officials. This step is absolutely indispensable to a credible 
program. 
(7) If a sufficiently large budget were available, sove tee 
storage of scae US food reserves into reception sreas. 

Crisis - Pre-Svacuation 

In an escalating crisis there are a number of measures that car. be 
taken by civilian authorities prior to the start ot the Soviet evacua­
tion to facilitate the US evacuation and, if desired, demonstrate the 
seriousness with which the US government regards the crisis. These car. 
include: 

(1) Distribution of the up-dated, ore-prepared evacuation 
and survival instructions to local newspapers and the public. 
(2) Activation c-f the required emergency organizations 
and facilities. 
(3) Strong encouragement for citizens to acquire at least 
a two-weeks' supply of food reserves, and preparation for 
reorientatioi of food distribution system to reception .-ureas. 
(̂ ) Encouragement of the non-evacuating population to begin 
construction of expedient shelters. 
(5) Encouragement of the potential evacuees to begin assembling 
the items to take with them (Appendix B). 

Detection of Soviet Evacuation 

The Soviet evacuation should be detected by correspondents of 1$ 
news services either by direct observation or by their diplomatic con­
tacts. In the tense emotional climate caused by the crisis, the news 
services, based on their past performance, are very likely to give the 
event sensational coverage regardless of the position of the US 
government. 

http://defer.se


Svacuatior. 

Or.ce the Sovi.-t evac-ati-vr. i s apparent th* '& population, should fc^ 
afcl.- to l;ave aost pop-latior r.r.ters 'with a few isport»r.t exceptions) 
s^r.- qwicitly than the Sov?-t, d-.- to the .-noraous transportation resource 
r present-d ty the -J$ automobile inventor;-. If, additlor. to th* o& a i l l ior . 
v-tcsoti l„-s, there ar* 1- s i l l io . ' . t ra i t s ar-4 buses and a road net to 
sat?.*:.•'•' The "-'S has approximately •;.•' r^llior, passenger spaces ir. road 
v-.-nicies alone, coopered to the Soviet inventory of l e s s than yl s i H i or. 
xo*c.:s i: a l l vehic les . The Sovi.-t l i terature estimates that three 
jays wi l l be required fir the urban population to evacuate. With the 
^xc-ptior. of v.-ry large c i t i e s liice :;ew Tors, and Los Angeles, i t should 
te possible tor most '.$ <?it;.-s to te evacuated in 1- hours or l e s s . 
Counts of two sample c i t i e s (Knoxvllle, Tennessee and Richmond, Virginia) 
suggest tn.-y have aj-v.it -. lsr.es leaving the c i t y t^-r mill ion population. 
At i v cars per hoer, ar.d ?-!/"' passengers/car, i t would ta*< -. hours 
to .-vacuate the c i ty . 

Automobile fuel tar,** are usually sized to give at l ea s t a 200-
a i l e range. I f they average a l i t t l e l e s s than ha l f - fu l l , the gasoline 
inventory in the vehicle tan*s theoretical ly would be suff ic ient for 
evacuating aost c i t i e s , though maldistricuted. The three-to-seven-day 
supply ir. th.: tar.kt of r e ta i l distributors i s sore than enough to 
supply individual fuel i e f i c i enc ies i f the f i l l i n g stat ions continue 
to operate during the f i r s t few hours of the evacuation. 

Traffic .'ass wi l l develop due to wrecics or s tal led vehic les . As 
part of the .-vacuatior. instructions, the public must be educated to 
push disabled vehic les out of the way, manually i f necessary. 

Expedient Shelter Construction 

The v^ry large s ize of the Soviet strategic forces, both in number 
and s ize of weapons, permits them to i n f l i c t very extensive blast 
damage even i f the area coverage i s reduced by ground bursting weapons. 
The fal lout produced by th is targeting would aid their goal of 

•».i|i» neafriSfr-a* •^m^tHSf^ 

http://aj-v.it
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laeotilising the VS ecor.oê y and COX'JS-based military forces ir. a war. 
It is logical to expect, therefore, t-at a large fraction of the 
Soviet warheads would b^ grcur.Jburst, producing a vsry severe fallout 
problem. 

In view of the enormous increase in protection factor afforded by 
even the crudest covered-trench shelter as compared with houses and 
basements (FF 200 to 600 TS FF 6 to 20), it is essential that the popula­
tion construct expedient shelters. Kearny has shown that untrained rural 
Aaericans, giver, written instructions and using hand tools, car. construct 
a-its sophisticated x̂p_-dier.t shelters in less than -^ hours. Spot 
checks indicate that "he rural and suburban oopulatior. has adequate 
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toa.'s for shelter construction." It is likely that the supply of 
hard tools available to the population is greater ir. the US than in the 
Savlet ".'nion. This is due to the very large fraction (about TO*) of 
ths "JS population that lives ir. detached dwellings and owns their own 
hoae. Virtually every hose with a yard has at least one shovel. 

Pros ths above, it appears likely that the US population can con­
struct austere but high-protection fallout shelters at least as quickly 
as the Soviet population. With the US advantage in transportation, a 
careful and thorough planning should permit the US population to reduce 
its vulnerability to that of the evacuated Soviet population in three 
Jays, even allowing the Soviets a 2U-hour head start. 



CHAPTER V. FOSTJSZ DJBABILITY 

It is essential that or.ee th- evacuation has :^r. carried out, «= 
be able to aaintair. a posture of low vulnerability. 

Heraan Kahr. aaong others has pointed out the parallel between 
city evacuation and World War I general sobilizatior.. 'CIV' The 
postures are very expensive to aair.tain, tut or.ce assure-, give the 
aobilized nation ar. enoraous advantage over an adversary In the peace-
tiae configuration. Should one side gain this advantage, it hss an 
increased incentive to attack. Orc= all parties have aobilized, it 
is very difficult for any party to demobilize. It was this rPiifin 
that was the aechanisa by which sost of the European nations vere 
drawn, ir. soae cases against their will, into World Var I. 

Hence, despite its superior cost-effectiveness to any other crcgra-
of civil defense, evacuation has to be approached with a good deal of 
caution. There is not only the problea of one side perceiving that 
it has such a large lead in the evacuation that, coupled with the belief 
that the war is unavoidable, it is teapted to pre-espt. but also the 
problea of one side being less able to aaintair. its low vulnerability 
posture, and the problea of standing down at the resolution of the crisis 

Econosic Durability 

If the US evacuation has not beer. i^tigr.id te aair.tair. the ecor.ozy. 
after a week or two, the *JS President will be ur.der pressure which 
increase* daily to settle the crisis on less favorable teras. 

The simultaneous requirement for operating industry and protecting 
tne workers and their dependents by evacuation renders soae coaouting 
scheae necessary. In our society, any plan that does not provide for 
the safety of the worker's dependents., or that requires prolonged (acre 
than a shift) separation of the worker from his dependents at a tiae of 
unprecedented crisis, will be resisted and/or evaded by the worker. 

Posture durability is auch less of a problea for the Soviet Yr.icr.. 

Their evacuation is designed to aair.tair. industrial production thresh 

http://or.ee
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the efforts of a CJ—uting work force. Their well-disciplined popula­
tion and state control of all transportation will sake a spontaneous 
"de-evacuation" unlikely. 

One simple approach to a cassetting system is to assign reception 
areas on the basis of place of employment rather than r^sid^nce. Ar^as 
adjacent to but sufficiently distant from the high-risk areas wold be 
reserved for workers and their families. 

One disadvantage of such a plan is the potential congestion, on 
the initial evacuation* caused by people trying to *et across town from 
their residence to the reception area for their employment, "sually 
only a small fraction of the population lives across town froa Unir 
Job, but only a few cars bucking the flow are enough to tie things up. 
This cross congestion can be avoided in many cases by initially direct­
ing all movement radially out of the city by the shortest route, fh-n 

adjustments in reception areas can be made for a day or two before 
beginning asssive commuting. 

An alternative approach is to have a day or two "free movement" 
before the main evacuation for people to join friends or relatives out 
of town. This time could also be used for relocation of key workers in 
key industries as well as people who have to commute across town. 

Essential Industry 

Designation of essential industry is a major problem requiring much 
more work than has been done. Which industries are essential will depend 
to scse extent on assumptions about the military situation associated 
with the crisis, the strategic situation, the part of the country under 
consideration, and the time of the year. 

It is clear that rail and truck transportation, petroleum produc­
tion refining and distribution and electric power production sre highly 
important. Food distribution in the host areas is critical. 

It is probable that sitter a military tmsTgency or highly increased 
force readiness level mill ba associated with the crisis. These conditions 
will asks demands on transportation and military storage depots. 
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Due to their ptoximity to high-risk areas, expedient shel ters o f 
•BCI? higher grade should be constructed in areas firm which wurkera com­
mute t o work than in •ore distant areas. These areas should a l so s e t 
priority for the avai lable excavating equipment. Areas •are remote 
from the targets would be available to the general public. 

CaBBA.-tisf Requirements 

The evacuated posture ear. put additional s train or. the transporta­
tion resources around the larger c i t i e s . However, th i s car. in kept well 
within acceptable l imit* by several measures. Son-essential economic 
a c t i v i t i e s within the evacuated area w i l l be reduced to a ainiuua by 
transfer to the reception area where possible, and by transfer of the 
workers to essent ia l a c t i v i t i e s . The load on the road r.et can be reduced 
K y maximum use of car pooling, and by staggering sh i f t change times in 
a given area. The road nets in the OBE areas are generally designed for 
movement of traf f ic between the population center and the surro^dir^g 
low-density res ident ia l areas. For a given hosting rat io , the aaount 
of sh i f t staggering required to stay below acceptable traf f ic densi t ies 
can be estimated fro* the duration of the commuting rush hours under 
noraal conditions. 

Protection of the Evacuated Areas 

Some protection w i l l be required for the evacuated areas to prevent 
looting and vandalism. I f i t i s not clear that residential areas w i l l 
be protected, the residents say be reluctant to leave. Regular police 
w i l l have to be augmented with auxiliary police in many areas. In 
addition to the requirement for increased patrol l ing, *<xan of the regular 
police may be required in reception areas. 

Protection for the police can be expedi-';t blast shelters construc­
ted early in the c r i s i s , which the patrols can reach or. t a c t i c * ! warning. 
In some areas not near military targets, tac t i ca l warr.ir.* say allow 
enough time, 20 or 30 minutes, for the residual security forces to leav« 
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the target areas over nearly empty roads in the residential portions of 
the areas. This maneuver could be very effective if ac impact predic­
tion capability is developed as part of the warning system. 

Improving the Standard of living 

In a prolonged crisis, postere dm ability will be greatly rnhancrrt 
if there is a continuous iaproveaent ic the standard of living per­
ceived by the evacuees- Besolation of the disorder and confusion of the 
first i*anOe of days and billeting of anthers with avail children in 
private bousing will be the first steps in this process. The additional 
living space provided by the construction of shelters will nelp, as 
will iaproveaent ir. shelter babitability, and construction of additional 
weather protection where possible. It way be desirable to encourags a 
ssflber of each faaily to sake a periodic return hone for additional 
aaterials and possessions. If the crisis is prolonged aore than a week 
or two, the follow-on prograa of permanent shelter construction car. fc= 
started (see Chapter VI). As faaily blast shelters are installed ir. ti&= 
lower risk areas, those residents can return home. 

A parallel prograa ot relocating soae industry car. be started at 
about the same tiae. The obvious first candidates are those of military 
iaportar.ce that dc not require heavy transportation support. Sose typ-_-s 
of instrument aanufacture, clothing, and light machine work are exampl-s. 

Terainating the Evacuation 

the evacuation must not be terminated until fir* evidence is avail­
able that the Soviet population has returned to their cities. The IS 
return can parallel the Soviet in stages but aust not get far ahead. 
Under no circumstances should the US return in response only to a Soviet 
offer to sake concessions to resolve the crisis. Past experience in 
Hungary (1956) and Cxechoslovokis (1963) has shown that the apparent 
diplomatic resolution of the crisis with Soviet concessions may iaaedi-
ately be followed by a massive Soviet military strike. 

http://iaportar.ce
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ciiAFrm vi . CRISIS t&aoumw WITHOUT ATTACK -
THE FALSE A U K FtOBbmK 

nesolution of the crisis without an attack is the goal of the wane-
•*ici, it is the aost probable result of tbe evacuation, yet it is the 
Achilles' heel of a US evacuation plan. Tbe difficulty eases from trying 
to convince the US public that the evacuation had a decisive effect. If 
this is not done, it « U 1 not be possible to peiswnai the* to evacuate a 
second or third tiae in a period of a few years. The second evacuation 
order amy be effective. Tbe third (or fourth) won't work. Thus, to 
neutralize: a US evacuation plan, the Soviets need only cycle thair plan 
two or three times. This should be possible under some circumstances 
for tc= authoritarian Soviet government and the disciplined Soviet 
population. 

However, tee first evacuation could profoundly alter the political 
and psychological climate in the United States. The people would be 
confronted with the twin realities that (1) nuclear war is possible 
and (2) measures to survive it are possible. The experience may even 
convince some articulate liberal opponents of civil defense of these 
realities. Congress would surely be convinced. 

As a result, with some well-thought-out plans and advocacy it 
should be possible to get tbe physical and budgetary resources nornally 
reserved for strategic offensive systems allocated for strategic defense. 
If the same enthusiasm that was generated for the space program can be 
developed for population d--tfer.se, a funding level of -?5 billion per 
year for five or more years is conceivable. 

The details of the program that should be undertaken will require 
much more study. However, some capabilities of the system to be con­
structed can be outlined: 

1. It must reduce IJS population vulnerability to approximately 
that of the evacuated Soviet population. 

2. It must permit nearly normal functioning of the economy in 
the alert posture. 

3. It must be indefinitely maintainable. 
«. The alert posture must be sufficiently convenient that it 

can be assumed any number of tints. 

http://d--tfer.se
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At the present tiaw it appears that a system meeting these require­
ments is a combination of family and industrial blast skelters i-: areas 
cf lover anticipated overpressure, evacuation tunnels (liie the Chir.cs-=) 
or hardened underground mass transit systems in areas at risk of higher 
overpressures, and a good tactica' warning system. 

A desirable property of a skelter systes that aust respond to tacti­
cal warning is that it provide protected passages from inside the 
resider.ces to the shelters, this is due to (1) the great range of 
thermal effects of megaton weapons and the terrible injuries they cause 
and (2) the great delay in taking shelter if one .~eeds to charge froc 
sl^epwear to street clothes after warning. Saw II children car. really 
prolong this process. 

Shelter hardness and population density at which transition is 
sade fros separate residential shelters to interconnected shelters will 
depend on budget and size of the expected attack. 

Fart of the profraa should be an incentive system to er.eo-rafe 
relocation of critical industry into sparsely populated vr.-as. Viry 
large defense budgets couid ever, include subsidies to &cc--lerate this 
process. 

At the present time it iz the policy of th.- "S government to 
encourage auvement of industry and population froe high-iensity to 
spars-'ly s.-ttled areas. On* way this is done is by the construction 
of isprov-.-d roads, including interstate-highways, ir. rural areas. 
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CHAFTS8 VIJ. LOBG-TBW SURVIVAL AKD RtOTRACTQ) <tt? 

In order to contribute to * credible deterrent, US plans wist pro­
vide r.ot only for iaa*cdiate survival of the population but a lso loeg-tera 
survival and economic recovery at a rate at l eas t coagtarabj* to that of 
tfĉ r Soviet Inion. 

I f the prospect for the iocg-tera survival of Use evacuees i s 
questionable, tfe* legitimate question car. be raised fey the US populatioc 
"Vr.y .-scape the direct ef fect of an attack only to die of starvation (or 
exposure, or lcuceaia, e t c . ) ? " There anst be assurance that , i f there 
i s a nuclear exchange, the plans ane resources ex i s t to (1) restore 
essent ia l food production and distribution and f2) restore a meaningful 
^cono^r ar.d standard of l iv ing . 

The Vnited States has great advar.tag** over the Soviet Union in food 
reserves ar.d agricultural productivity that v i l l survive any attack. 
These coupled with credible plans to seep our productive population 
healthy and overcoat* industrial bottlenecks w i l l assure our own popu­
lat ion of their survival, and the Soviet TJhion o* our industrial recovery. 
The l a t t e r should be an additional disincentive for the Soviet Union to 
allow a c r i s i s t : escalate to an attack. 

If ir. an evacuation scenario the Soviet decision aakers perceive a 
s ignif icant ly superior capacity of the Soviet 'Jr.ion to recover froa an 
attack, i t xay harder, their position in a confrontation as such as a 
cooparable advantage in imediatc vulnerabil i ty . For i f h o s t i l i t i e s are 
not terminated soon after the attack, the Soviet eccnoatic recovery could 
soon be translated into a sodest reconst i tute! Military capacity, which 
could be overvhelaing s i l i t a r y superiority over a s t i l l prostrated US. 

This poss ib i l i ty aakes the additional demands on the defense plans 
that the working force not or.ly survive, but that i t be healthy, r -11-
nourished, aobile ar.d not subject to foreign military harassaent. 

To be healthy, the working force and i t s dependents aust have cet ter 
fal lout protection thar. that afforded by sost ur.iaproved basenents I f 
a large fraction of the population were to get the 103 to -X r«« froa 
fal lout they would receive in ordinary bastments, their effect iveness 
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would be greatly reduced, and their care would place an additional bur­
den on the healthy survivors. The dose they could accept upon emerging 
from shelters to begin recovery operations would be correspondingly 
reduced. 

One feasibile mc-cLcd of greatly reducing radiation dose would be 
the wide-spread use of covered-trench expedient shelters, discusser, in 
Chapter II, which have protection factors at least ten times that of 
most residential basements. Use of these shelters would enable the work 
force to begin recovery operations with only a few rem per man, rather 
than tens of rem per man. Further reduction in exposure could be 
achieved by the work force sleeping in the better shelters. 

The radiation dose avoided in this way could be considered to be a 
"reserve" exposure which could be used to begin critical recovery activ­
ities days earlier than if this dose had not been avoided. The much 
larger population with low exposure will permit spreading the unavoid­
able exposure from some critical activities over more people. Adequate 
food supplies for the work force and their dependents will maximize the 
strength and health of the work force and reduce their susceptibility to 
radiation-induced illnesses. Perhaps more important than both of these, 
the morale of the work force will be much 'ligher if their dependents 
arer't starving. 

In order to have an adequate food simply, plans must be made to 
move some food into the host areas before the attack and to restore food 
movement as soon as possible after the attack. Obviously, the food move­
ment required before the attack depends on the anticipated time that 
people will be pinned down in their shelters by fallout. Since this 
depends on meteorology as well as Russian targeting, any prediction of 
its duration would be very uncertain. Two weeks' food accumulation be­
fore She attack would seem a prudent bare minimum over most of the coun­
try. Downwind of heavily industrialized areas of the Great lakes and 
the Northeast Corridor, four weeks' supply would be desirable, but prob­
ably not achievaole in a few days crisis, due to the very large popula­
tion that must be supplied. 

It will be necessary to restore enough transportation to the recep-
- tion areas to handle food soon after the attack. It may be desirable 
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to evacuate badly damaged or very heavily contaminated areas as soon as 
the radiation level falls to the point where people can accept the expo­
sure obtained in the move. Fuel reserves in retail tanks should be r-*f-
ficient for these limited demands. 

The much more widespread movement of people and material.* required 
by economic recovery and reconstruction would soon require restoration 
of petroleum production and refining. A concerted attack on US refining 
facilities can be expected and must be assumed 90 to 95 percent success­
ful. Some refined petroleum for the period when US facilities are being 
rebuilt will have to be imported, especially in the Northeast. 

This fact will dominate US foreign policy and military strategy for 
the first four or five postattack years. If hostilities have not been 
terminated by diplomatic means, the central military problem will be pro­
tection of foreign petroleum suppliers and delivery means from attack. 
With the proper strategy, the US superiority in numbers of warheads could 
be very helpful in this effort. The conduct of military operations in 
these circumstances is outside the scope of this study. 
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TABrj: B - l : OBK AKKAR TOPI'! ATION AM) AVKKAHfc DKNiUTY 

OBE. 
Name 

Total 19t0 OBE. 
Name Population OBE. 
Name (thousands) 

1. Bangor nor 
2. Portland 75*v 
3- Burlington 1*99 
u. Boston 6702 
5« Hartford 3537 
6. Albany, et al. 133^ 
7- Syracuse U53 
8. Ftochester 980 
9- Buffalo 2089 
10. Erie 53U 
n. Williamsport ni>o 
12. Binghamton 71*0 
13- Wilkes-Barre 626 
1U. Hew York 20?.';3 
15. Philadelphia 7970 
16. Harrisbure 1928 
17- Baltimore 2865 
18. Washi ngton 32U8 
19- Stanton 282 
20. HoanoVce IOO7 
21. Richmond 1170 
22. Norfolk 1026 
23- Raleigh 1690 
Zk. Wilmington 576 
25- Greensboro, et al. 1108 
26. Charlotte lUli 

OBK Area 
(mi-*) 

Population 
Density 

(Persons/mir) 
Hadits of Circle Alternate 
of Ki'iiv. Area Kvaouation Dansitlas 

1891*2 
123^7 
1190)i 
9938 
7CCM 
12998 
137'»0 
36'V7 
82U0 
3838 
6715 
9906 
3509 

10859 
10673 
100i»5 
8651 
7782 
60U1 
10»471 
1183'* 
5705 
17696 
6897 
8013 
9810 

Includes evacuees from New York QBE 

21.'; 5 
60.9 
It 2.0 

675-0 
J.6J..0 
615.0* 
105.9 
n(.8.r» 
25H.0 
139.3 
66.ii 
615.0* 
615.0* 
615.0 
7W.0 
193.0 
331.0 
»il8.0 
1*6.7 
96.3 
98.9 
179.6 
95-6 
83.7 

138.2 
1M». 2 

78 
63 
63 
56 

a 
6(. 
3»» 
51 
35 
1.6 
56 
33 
59 
58 
56 
52 
50 
nil 
58 
(.1 
U3 
75 
«»7 
50 
56 

10}?.7 (w/o N.Y.) 

7'*.9 (w/o JJ.Y.) 
178.Y (w/o N.Y.) 

lHty.O (N.Y. o n l y ) 

i.iai.iii«<K.li:l>fraiirftnril»tilil ,*ii^"Tir ;—iii'i(i-wrnii*wr"i- •uT>-^«» «».^-,^.J,...-.«..»^.^-.<.» *M.WW»f(M*.«-MS> nsnlWVimi 
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OBE Name I960 Popl'tn 
Table B-l (Continued) 

Pop'ltn Density Hadiua of Clrcl* 

27-
28. 
29-
30. 
31. 
32. 
33-
31*. 
35. 
30. 
37-
38. 
39-
HO. 
i»l. 
1.2. 
H3-
JiJ.. 

M-. 
«*7-
).8. 
i»9. 
50. 
51. 
53. 
5»«. 
5',.. 
r>G. 
5Y. 
58. 
'•9. 

Ashevllle 
Greenville 
Columbia 
Florence 
Charleston 
Augusta 
Savannah 
Jacksonville 
Orlando 
Miami 
Tampa 
Tallahassee 
Pensacola 
Montgomery 
Albany 
Macon 
Columbus 
Atlanta 
Birmingham 
Memphis 
Huntsvllle 
Chattanooga 
Nashville 
Knoxville 
Bristol 
Huntington 
Lexington 
i o n i s v i l l e 
Kvansvil le 
Terro Haute 
r.pr'lngl'iolil 
Chnvpnlgi. 
!/if'iyott.i! 

OBE Area 
(thouaanda) (aq ml) (paraona/aq ml) of Bqulv. Area 

Alt*rr,at* 
evacuation Danaltlet 

3'i0 
781 
628 
392 
UH5 
51h 
)>60 

1305 

3'»25 
2581 
I1283 

55'» 
009 
522 
5li2 
50;: 

207'» 
1732 
17U 

735 
(«9-'i 

13*8 
838 
8). 2 

121 3 
(8s 

Ht-0 
YW 
l i t 

: • < < 

56M3 
0375 
(J7'u) 
6H20 
U808 
2298 
8515 

15070 
0601 

10(82 
12090 

9392 
U65O 

13919 
iio«;-'» 
9750 
< 851 

1?::'<9 

2U7'-
8<-)'»« 
80K 

:.:o.'iOt) 
11^39 

8i.'.8 
l8oi>» 
IKY'* 
ysyo 

1 1 > . • 

. • > 

01.0 
122. •; 
93 .3 
01.0 
92.»» 
02.0 
51..0 
83. ' . 

22( .5 
321.0 
21.'..0 
WA .0 
119.0 
1.8.0 
i.y.r. 
r. r>.7 
73.2 

Hi .0 
7 / . 3 
79. r 
8::. 0 
8« .'. 
Ov.o 
78.1 

I ' , ' . • ' 

< • ' • . , j 

> ' . ; 

3 ^ 
S i 

. 1 ' 

•-8 

7 

8: 

1 . 



Tabic 
/ v n c i M& ̂  & 19o0 Popl'tn OBE Area Pop'ltn Density Radius of Cirele Alternate 
OBE Name (thousands) (•9. mi) (persont/sq. ml) of Eauiv. Art* Evacuation Densit ies 

6"o. Indianapolis 1803 8580 210.0 52 
61. Muncie 5^3 3087 176.0 31 
62. Cincinnati 2123 8671 21*5.0 52 
63- Dayton 1206 '•015 301.0 36 
6U. Columbus 1897 11528 16U.0 61 
65. Clarksburg 269 i'77't 56.3 39 
66. Pittsburgh U016 13502 297.O 66 
67. Youngstown 892 2078 n:o.o 26 
68. Cleveland U8U0 10660 1.5H.0 58 
69. Lima 282 2626 107.0 29 
70 . Toledo 1168 U8U5 21*2.0 39 
7 1 . Detroit 5576 6759 287.0 hC 8 2 5 0 (Detroit only 
72 . Saginaw 903 15950 287.0* 71 '•w.fc \v /o Detroit) 
73 . Grand Rapids 1272 12337 103.0 63 
7U. Lansing 1166 593»* 197.0 »*3 
75- Fort Wayne 589 1*869 121.0 39 
76. Somen Bend 81*0 ••21*3 198.0 37 
77 . Chicago 9557 12523 763.0 63 
78 . Peoria 7U9 6386 117.0 »»5 
79. Davenport, e t a l . 683 5808 117.0 1*3 
80. Cedar Rapids 3U6 l»376 79.0 37 
81 . Dubuque 300 7306 ui.o 1*8 
82. Rockford 633 Ul62 152.0 36 
83. Madison '»39 62U2 70.1* 1*1* 
8U. Milwaukee 2UU3 U306 1*61.0 «»1 
86. Green Bay 992 197»*8 50.2 79 
87. Wausau 339 10368 32.7 57 
88. Eau Claire 185 6599 28.1 1*6 
39 . FACrosse 260 6562 39-3 1*6 
90. Rochester 21*9 1*300 5 L 9 37 
91 . Minne.-St. Paul 307U U1321 7U.U 111* 

-4 

Includes evacuees from Detroit OBE. 

$^g?->s**iiM$* »?fc!|||jj('vMWws»i^,<^.»*i*'.*^^ "' **>**»> , <*>-.• '!.t^l"J>.1HiUv<>i%ICMWM||i»*i«*i«n>il « f * J 
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Table B-1 (Cor.tlr.u«J!> 
l?-:r Popl'tr. OPS Area Pop'ltn Der.aity Radiu* of Circle 
(thousands) (sq !r.Q (peraoiis/sa ml) of Squlv. Ara* 

Alternate 
03S ::a?r.e 

?'••• • -."c-ar.-i r'Oi'V.S r.u 1 • - , * 1 1 . 
9 •*. Ml.'.ot l c : ~ * i . •• -• 1 . 

> * • • . ^•e ' i ' t F a l l , ? 3 -" •'• • ^ • . 1 

-; r-illi:..-"J - 1 1 :}..~li' ^ • ' • - ' • * • ' • ' — * ;' ! • rlsr.avcV: 1-1 ' • • ' V * 

:'7 • : ivo-!!oo''V.e?.l ;..'.'. r . • - • ' / 
1 

?'?• .-Vc»:.'lee:. Il* 1 * '.'•• :>> 
99- c i o o : F a l l s >'•' ' l l •'.. - ''. I . 

100 . :-.a?i 1 C i t y ... ' ' •". * y- "y 
•* * ? J ? o t t o M if:"" a . : • • • 1' J 2.: _.. 
1 .-•,.- •! :-a:.i "...2a:.i IV v.."..''-.. ' . 
1 0 3 . .?io i:-: C i t y .. •.. 22122 !;'», 

F o r t Doit'c —' ~ >".':',« v l . 
10:.. F a t e v i o o * • > . ; • < ' • 
1C».'. >>3 y.oi:.e3 ..,.., i . . : * v ' > ' : • < 

107. 0"'.a:;* ..,-, :• ->-;••; V] , 
' " • '.;.":!)'. ?_' 8-„.'-"w *V 4 

109 . .Tali :.H 3 ( ' ^••yA 1 1 . 
110 . '.-."i c h i t a p. r ":J^: 

'•'• * • 

1 1 1 . Kav.sa^ C i t y • , ?j. .-ri l' - • 

112 . C o l r b i a 181 1 3 . ' - - ; > " < , 
1 1 3 . 2 ; i : . c y 3-1 ' 2'vV • * * % 
111-. r .O- . 27-:-2 'i *.'t 

1 1 5 . Pa iucah Oft 12 W< . f ' 

l i t . 2 v r i : v i ' i e l i 7t't. 2i 1 ' / . ".*. 
117 • l i t t l e Rock ','f;'. 2 2«.V'2 i *, 

118 . r o r t D r i t h r.B U.'.U.. 2 < 
119 . T u l s a 1C/.'W < • . 

: n o . Oklahor.a C i t y i ' , V" 30221 • • ' . 

1 5 1 . W i c h i t a F a l l s r>'-0 iw? r 0 

1??-. Arr.avi l l o 527 ««•':.> 1 1 
4 . . . « 

123 . Libbock 209 13 *'7 3 "* 
12:. . Odessa t ' '•• 32" 71 IH. 
1 2 ? . Abiler .e 2*-., ISX-/:. 1 ,• 

* < • ; 

1 .. 

' >• 

1 .. 

1 1 

if-

1 t 
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O B K N „ e 19bO Pop'ltn 
(thouaanda) 

159- Boise 311 
160. Reno 206 
161. Las Vegas 280 
162. Phoenix 191U 
163. Tucson 698 
164. San Diego 159 
165. Lo* Angeles 121*39 
166. Fresno 1621 
167. Stockton 831 
168. Sncramento 1316 
169. Redding 237 
170. Eureka 203 
171. San Francisco 6732 

Table B-l (Continued) 
OBB Area Pop'ltn Denaity Radiui of circle Alternate 
(aq mi) (peraona/eq. mi) of Equiv. Area Evacuation Penalties 
U1713 7.«*b \'*:> 
69731 2.96 lUy 
57669 U.85 135 
9032U 21.2 169 
23239 30.0 86 
J»262 37.3 37 

57329 217.0 135 
22505 72-2 85 
10987 75.8 59 
11519 llfc.l 60 
25226 9.38 90 
7785 26.1 50 

16928 397.0 73 
O 
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TABLE C - l 

AVAILABILITY 3 * RURAL BASEMENTS BY CM* AREA 
IN ORDER Of »ERSPNS »E» RURAL BASEMENT 

MC 38? NAME POPULATION RURAL PERSONS CUMULATIVE 
(THOUSANDS) 8ASE- P E * RURAL POPULATION 

MEHTS BASEMENT fPERCENT | 

98 A9£»DEEN. SO 132 22861 5 . 8 0 . 1 
104 FT DODGE* IA 266 46035 5 . 8 0 . 2 

cc SI3UX FALLS* SD 3 5 1 55403 6 . 3 0 . 4 
8 i DUBUQUE* IA 301 46692 6 . 5 0 . 5 
93 MlMOT, WT. 182 27435 6 . 6 0 . 6 

1C3 snjx C ITY, IA 452 67448 6 . 7 0 . 8 
97 e A»GO, NC 335 49671 6 . 8 1 .0 
86 4AUSAU* MI 350 49979 7 . 0 1 .2 
89 LA C43SSE* H I 269 38547 7 . 0 1 .3 

3 3UPLINGT0N* VT 502 70338 7 . 1 1 .6 
88 ?AJ CLAIRE, MI 219 31062 7 . 1 1 .7 
?2 GRAND FORKS* NC 220 31000 7 . 1 1 .8 
96 BISMARCK* NC 144 2 0 0 1 9 7 . 2 1 .8 
11 *ILL!AMSPORT, PA 4 1 9 56835 7 . 4 2 . 1 

105 MA*ERLOO* IA 426 56966 7 . 5 2 . 3 
90 R3CHFSTE3, MN 245 30935 7 . 9 2 . 4 

102 G'AMO ISLAND* NE 323 40988 7 . 9 2 . 6 
1 BANGOR, ME 321 39952 8 . 1 2 . 7 

109 SALINA, KS 349 4 2 8 7 1 8 . 1 2 . 9 
12 9IMG4AMPTCN, NY 765 92050 8 . 3 3 . 3 
19 STftUNTON, VA 395 44713 8 . 8 3 . 5 

101 SCDTTSBLUFF, NE 105 11880 8 . 9 3 . 5 
113 OUINCY* IL 299 33493 8 . 9 3 . 7 

16 HARPISBUPG* PA 1723 178054 9 . 7 4 . 5 
27 ASHEVILLE* NC 391 39561 9 . 9 4 . 7 
83 MADISON* WI 455 45175 1 0 . 1 4 . 9 

2 PO*TLANC* HE 74C 72296 1 0 . 2 5 . 3 
108 LINCOLN* Rjf 323 31810 1 0 . 2 5 . 5 

76 SOUTH BSNC, IN 747 72805 1 0 . 3 5 . 8 
51 8PIST0L* VA 774 74442 1 0 . 4 6 . 2 
65 CLARKSVILLE* MV 3 2 6 30827 1 0 . 6 6 . 4 

100 r»A»!0 C I T Y , SO 231 2 1 8 8 1 1 0 . 6 6 . 5 
80 CE3AR PAP I OS, 1A 3 3 0 30941 1 0 . 7 6 . 7 
10 ERIE. PA 4 5 9 42472 1 0 . 0 6 . 9 

136 D£S MOINES* IA 782 7276C 1 0 . 8 7 . 3 
85 GPH eN BAY* MI 9 2 6 85345 1 0 . 9 7 . 7 

6 ALBANY* NY 1332 117354 1 1 . 4 8 . 4 
73 GP41D RAPIDS* " I 1124 9 8 2 6 8 1 1 * 4 9 . 0 
7 * LANSING* MI 1034 9 0 9 2 1 1 1 * 4 9 . 5 

112 COLUMBIA, NO 397 34496 1 1 . 5 9 . 7 
59 LAFAYETTE, IN 250 21583 1 1 * 6 9 *8 
87 3U.UTH, MI 429 36945 1 1 * 6 1 0 . 0 
72 SAS11A4, MI 798 68454 1 1 . 7 10*4 
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T a b l e C - l (Cont inued) 

RVAIL ABILITY 3= RURAL BASEMENTS BY CBE AREA 
IN OKCEt DP PERSONS PER RURAL BASEMENT 

NO GB= NAME PCPUL*TI0N RURAL PERSONS CUMULATIVE 
I THOUSANDS! BASE­ PER RURAL POPULATION 

MENTS BASEMENT IPCftCENTI 

7 ST'ACUSE, NY 1645 119759 1 2 . 1 1 1 . 1 
152 in*HO C A L L S . 10 300 24364 1 2 . 3 1 1 . 3 

6? L I N « . OH 276 22090 1 2 . 5 1 1 . 4 
78 PE3RIA, IL 628 49802 1 2 . 6 1 1 . 7 
57 S P U N G H E L D . I L 490 3749 E 1 3 . 1 1 2 . 0 
56 T?*.*A HAUTE* I N 252 19033 1 3 , 3 1 2 . 1 
9 * C'FAT c f t i i s , mj 222 16698 13 .3 1 2 . 2 
95 4 U L I N S S . **T 246 18435 1 3 . 4 1 2 . 3 
66 PITTSSU»S» PA 3716 273896 1 3 . 6 1 4 . 2 
55 EV4NSVILLE. IN 771 55098 1 4 . 0 14 .5 
9 1 NI4NSAP0LIS. I N 2942 209336 1 4 . 1 1 6 . 0 
13 tf!L<ES BAFRE. PA 692 48275 14 .3 1 6 . 3 
67 YOJKGSTQWN* OH 771 53444 14 .4 1 6 . 7 
ez RTCK*0R9, IL 560 38661 1 4 . 5 1 7 . 0 
7« 04VSNP0*T, 10 6C5 41306 1 4 . 7 1 7 . 3 
75 =!>*T WAYNE. IN 597 39945 1 5 . 0 1 7 . 6 

153 BUTTE. I T 234 15521 1 5 . 1 1 7 . 7 
107 0 * A « . NE 794 50784 1 5 . 6 1 8 . 1 

20 R04N1K?. VA 735 46872 1 5 . 7 18 .5 
8 R?*HESTE»» NY 1016 64026 1 5 . 9 1 9 . 0 

52 HUNTINGTON, HV 1309 79935 1 6 . 4 1 9 . 6 
154 S»3<*N£. WA 687 40652 1 6 . 9 2 0 . 0 

64 C3LUMBUS. OH 1763 102102 1 7 . 3 2 0 . 9 
e 3 U e M L 0 . NY 1789 98813 1 6 . 1 2 1 . 7 

50 KNDXVILL?. TN 904 49785 1 8 . 2 2 2 . 2 
17 BALTIMORE. NO 1764 96421 1 6 . 3 2 3 . 1 
58 CHINPAIGN. I I 390 21245 1 8 . 4 2 3 . 3 
25 GnENSdORO. NC 1142 60248 1 9 . 0 2 3 . 8 

149 G*AND JUNCTION 251 1325C 1 9 . 0 2 4 . 0 
70 TOLEDO. CM 1054 54213 1 9 . 4 2 4 . 5 
61 MUNCIE. IN 551 26808 2 0 . 6 2 4 . 7 
55 LEXINGTON. KY 753 36227 2 0 . 8 2 5 . 1 

110 WICHITA. KA 728 34678 2 1 . 0 2 5 . 5 
155 Y 4 < I * A . KA 4C6 19248 2 1 . 1 2 5 . 7 
159 90 IS5 C P T , 15 265 12484 2 1 . 3 2 5 . 8 

5 hA*.TPGRO. CN 2966 134857 2 2 . 0 2 7 . 3 
63 OiVTON. CH 1 U 2 52834 2 2 . 0 2 7 . 9 

111 rANSAS C I T Y . NO 2249 94962 2 3 . 7 2 9 . 0 
68 CLEVELAND. OH 4255 177036 2 4 . 0 3 1 . 1 

116 SPRING* IE ID , NO 83C 34584 2 4 . 0 3 1 . 5 
150 CrfEYfNNE. 41 229 9415 2 4 . 4 3 1 . 6 

62 C INCINNATI . OH 1889 72473 2 6 . 1 3 2 . 6 
6 BOSTON. NA 6339 236983 2 6 . 8 3 5 . ? 
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Table C-l (Continued) 

AVAILABILITY 3* RURAL BASEMENTS BY GBf AREA 
!N OPDER 3 * P«>SQNS <»!?« RURAL BASEMENT 

NC 3B C NA«E P3PULATIQW RURAL PERSTNS CUMULATIVE 
|TH0U«AM*)S1 RASE- PER RURAL POPULATION 

ME NTS BASE»MrN]T IPERCENTI 

84 MILWAUKEE, WI 2066 76380 2 7 . 1 3 6 . 7 
69 IMMANAPCLIS* IN 1613 59231 2 7 . 2 3 7 . 5 

114 ST LOUIS* * 0 3248 114202 2 8 . 4 3 9 . 1 
26 CHARLOTTE, NC 1489 51789 2 8 . * 3 9 . 9 

115 °£0UCAH« KY 55B 19207 2 9 . 1 4 0 . 2 
15 P-IILAOELPHIA, PA 7281 230230 3 1 . 6 4 3 . 8 
54 L 3 J I S V I L L E . KY 1220 37872 3 2 . 2 4 4 . 4 

147 eil=BL0, CD 509 15494 3 2 . 9 4 4 . 6 
151 SALT LAKE CITY 1061 31731 3 3 . 5 4 5 . 2 
49 NASHVILL*, *N 1426 39637 3 6 . 0 4 5 . 9 

148 DENVER, CO 1523 39616 3 8 . 5 4 6 . 6 
48 CHATTAN33GA, TN 718 17213 4 1 . 7 4 7 . 0 

16? REDOING, PA 176 4 1 9 9 4 2 . 1 4 7 . 1 
21 RICHMOND, VA 1010 22663 4 4 . 6 4 7 . 6 

157 PQ»TLAND» OP 1635 34786 4 7 . 0 4 8 . 4 
44 A TLAMTA, GA 2296 47187 4 8 . 7 4 9 . 5 
28 GREENVILLE. SC 817 15631 5 2 . 3 4 9 . 9 

160 REM3, NV 206 3905 5 2 . 9 5 0 . 0 
122 AMARILLO, T X 437 8228 5 3 . 2 5 0 . 3 

71 DETROIT, « I 52C7 96242 5 4 . 1 5 2 . 8 
155 SEATTLE, MA 2363 42799 5 5 . 2 5 4 . 0 
167 STOCKTON, CA 643 9 7 7 6 6 5 . 8 5 4 . 3 

47 HUNTSVlLLf, AL 671 9664 6 9 . 5 5 4 . 7 
18 WASHINGTON, DC 3404 469CS 7 2 . 6 5 6 . 4 
45 8I0MIMGHAM, AL 1743 23857 7 3 . 1 5 7 . 2 
14 NE4 YORK, NY 1P272 233142 7 8 . 4 6 6 . 3 
77 CHICAGO, IL 8193 103898 7 8 . 9 7 0 . 4 

158 EUGENE, OP- 543 6838 7 9 . 5 7 0 . 6 
161 LAS VEGAS, NV 317 3542 8 9 . 6 7 0 . 8 
168 SACRAMENTO, CA 1089 11768 9 2 . 6 7 1 . 3 
123 OKLAHOMA CITY,OK 1158 12470 9 2 . 9 7 1 . 9 

41 ALBANY, GA 461 4518 1 0 2 . 0 7 2 . 1 
170 EtPEKA, CA 121 1163 1 0 4 . 8 7 2 . 2 
119 TJLSA, OK 1012 9 5 6 1 1 0 5 . 9 7 2 . 7 

23 RALEIGH, NC 1621 15239 1 0 6 . 4 7 3 . 5 
166 FRESNO, CA 1036 9597 1C8 .0 7 4 . 0 
121 WICHITA FALLS,TX 455 3765 1 2 1 . 1 7 4 . 2 
118 PT SMITH, AR 289 2384 1 2 1 . 4 7 4 . 4 
117 LITTLE ROCK, AR 864 6 4 8 8 1 3 3 . 2 7 4 . 8 
123 LUBBOCK, TX 328 2324 1 4 1 . 5 7 5 . 0 

29 COLUMBIA, SC 592 3754 1 5 7 . 9 7 5 . 3 
136 ME* 10!AN, MS 393 2484 1 5 8 . 2 7 5 . 5 
46 MEMPHIS, TN 1678 10573 1 5 8 . 7 7 6 . 3 
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Table C-l (Continued) 

AVAILABILITY 9 * RURAL SASEM*NTS BY C8€ AREA 
IN OF OCR 5 * »P»SOKS PER RURAL BASEMENT 

NC 38E NAME POPULATION RUFAL PERSONS CUMULATIVE 
t THOU SANDS 1 BASE- PER RURAL PCPUtA^lON 

MENTS SASEMFNT C PERCENT! 

126 SAM ANGELO* TX 124 735 1 7 0 . 0 7 6 . 4 
32 AU5USTA, GA 4 i l 2686 1 7 1 . 9 7 6 . 6 
43 COLUNBUS, OH 488 2821 1 7 3 . 0 7 6 . 8 
42 MACON, CA 496 2730 1 8 1 . 8 7 7 . 1 

146 AL9J0UERQUE, NM 572 3083 1 8 5 . 8 7 7 . 4 
43 MONTGOMERY, AL 687 3272 2 1 0 . 0 7 7 . 7 

125 ABILENE, TX 264 1134 2 3 3 . 5 7 7 . 8 
24 WILMINGTON, NJ 482 1948 2 4 7 . 5 7 8 . 1 
30 FLORENCE, SC 4CC 1544 2 5 9 . 5 7 8 . 3 

135 JACKSON, MS 510 1935 2 6 3 . 8 7 8 . 5 
38 TALLAHASSA, FL 344 1171 2 9 4 . 2 7 8 . 7 

134 GPEENVILLE, PIS 506 1658 3 0 5 . 5 7 8 . 9 
133 T V _ E R , TX 553 1767 3 1 3 . 2 7 9 . 2 
131 •EXARKANA* TX 329 1041 3 1 6 . 8 7 9 . 4 
145 EL PASO, TX 6 8 1 2134 3 1 9 . 4 7 9 . 7 

22 N3»FOLK, VA 1232 3542 3 4 8 . 1 8C.3 
129 AUSTIN, TX 559 1531 3 6 5 . 5 8 0 . 6 
162 PHOENIX, AR 1316 3595 3 6 6 . 2 8 1 . 3 

33 SAVANNAH, GA 417 1060 3 S 4 . 2 8 1 . 5 
171 SAM FRANCISCO,CA 5090 12733 3 9 9 . 8 6 4 . 0 
137 N 0 3 I L E , AL 724 1797 4 0 3 . 0 8 4 . 4 
133 MONROE, LA 532 1285 4 1 4 . 6 8 4 . 6 

31 CHA»LESTON, SC 430 1005 4 2 8 . 6 8 4 . 8 
163 TUCSON, AR 454 1035 4 3 9 . 1 8 5 . 1 
128 KAC3, TX 403 833 4 8 4 . 9 8 5 . 3 

35 ORLANDO, FL 941 1863 5 0 5 . 3 8 5 . 7 
132 SH'EVEPORT, LA 453 825 5 4 9 . 7 8 6 . 0 
124 ODESSA, TX 319 56E 5 6 2 . 0 8 6 . 1 

39 PEMSACOLA, FL 382 654 5 8 4 . 5 8 6 . 3 
142 SAN ANTONIO, TX 1229 2072 5 9 3 . 3 8 6 . 9 
1?8 NErf QPLEANS, LA 2175 3157 6 8 9 . 0 8 8 . 0 

34 JACKSONVILLE, FL 1051 1501 7 0 0 . 5 8 8 . 5 
139 LA<E CHARLES, LA 748 1001 7 4 7 . 7 8 8 . 9 

37 TAMPA, FL 1798 2C76 8 6 6 . 2 6 9 . 8 
144 BR3«INSVILLE, TX 355 365 9 7 3 . 1 9 0 . 0 
140 BEAUN3NT, TX 394 381 1 0 3 6 . 0 9 0 . 1 
127 DALLAS, TX 2736 2282 1 1 9 9 . 2 9 1 . 5 
165 L3S ANGELES, CA 10436 7810 1 3 3 6 . 3 9 6 . 7 
143 CORPUS CMP I S T I 516 349 1 4 7 9 . 3 9 6 . 9 
164 SAN DIEGO, CA 1357 787 1 7 2 5 . 4 9 7 . 6 
141 HOUSTON, TX 2362 1077 2 1 9 3 . 8 9 8 , 8 

36 N I A N I , FL 2430 647 3 7 5 7 . 1 1 0 0 . 0 
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TABLE C-Z 

AVAILAOILITV OF RURAL BASEMENTS OV ORE AREA 
IM DESCENDING ORDER OF POPULATION 

NO ORE NAME POPULATION RURAL FEASORS CUMULATIVE 
CTHOUSANDS! OASE- FER RURAL POPULATION 

NENTS BASEMENT fPERCENT| 

A3 DAYTON, ON 1142 52034 2 2 . 0 4 7 . 1 
120 OKLAHOMA CITY.wK 115R 12470 9 2 . 9 4 7 . 7 

2S GREENSBORO, RC 1142 40240 19 .0 4 0 . 2 
73 CRAMO RAPIDS. N I 1124 90240 11.4 4 0 . 0 

140 SACRAMENTO. CA 1000 11740 92 .4 4 9 . 3 
151 SALT LAKE CITY 1041 31731 33 .5 4 9 . 0 

70 TOLEDO. ON 1054 54213 19 .4 7 0 . 4 
3% JACKSONVILLE. FL 1051 1501 700 .5 7 0 . 9 

14* FRESNO. CA 1034 9597 1 0 0 . 0 7 1 . 4 
74 LANSING. MI 1034 90921 11 .4 1 1 . 0 
0 ROCHESTER, NT 1014 44024 15 .9 7 2 . 4 

110 TULSA. OK 1012 9541 105 .9 7 2 . 9 
21 RICHMOND. VA 1010 22443 4 4 . 4 73 .4 
35 ORLANDO. FL 941 1043 505.3 7 3 . 9 
OS GREEN OAT. MI 924 05349 10 .9 7 4 . 4 
SO KNOXVILLE. TN 904 49705 10.2 7 4 . 0 

117 LITTLE ROCK. AR 044 4400 133.2 7 5 . 2 
114 SFRBMFIELO^fD 

GREENVILLE, St 
• 3 0 34504 2 4 . 0 7 5 . 4 

20 
SFRBMFIELO^fD 
GREENVILLE, St 017 15431 52.3 7 4 . 0 

72 SAGINAW, NI 790 40454 11.7 7 4 . 4 
107 OMAMR, ME 794 50704 15.4 7 4 . 0 
104 OES MOINES. IA 702 72740 10 .0 7 7 . 2 

St ORISTOL. VA 774 74442 10.4 7 7 . 4 
55 EVANSV1LLE, IN 771 59090 14 .0 7 0 . 0 
47 rOUNCSTOMN, OH 771 53444 14 .4 7 0 . 4 
12 OtNGHAMPTQN. NT 745 92050 0 .3 7 0 . 0 
S3 LEXINGTON. KT 753 34227 2 0 . 0 7 9 . 1 

139 LAKE CHARLES. LA 740 1001 747.7 7 9 . 5 
74 SOUTH RENO, IN 747 72005 10.3 7 9 . 9 

2 PORTLANO. ME 740 72294 10.2 0 0 . 2 
20 ROANOKE. VA 735 44072 15 .7 0 0 . 4 

110 WICHITA, KA 720 34470 2 1 . 0 01*0 
137 MOBILE. AL 724 1797 4 0 3 . 0 0 1 . 3 

40 CHATTANOOGA. TN 710 17213 4 1 . 7 0 1 . 7 
13 WILKES OARRE. FA 492 40275 14.3 0 2 . 0 

154 SFOKANE» MA 407 40452 14*9 • 2 . 4 
40 MONTGOMERY. AL 407 3272 210 .0 • 2 . 7 

145 EL FASH. TX 401 2 U 4 319 .4 • 3 . 0 
• 7 HUNTSVILLE. AL 471 9444 4 9 . 5 0 3 . 4 

147 STOCKTON. CA 443 9774 4 5 . 0 03 .7 
70 PEORIA, IL 420 49002 12 .4 • 4 . 0 
70 DAVENPORT, 10 405 41304 14 .7 • 4 . 3 
75 FORT WAYNE. IN 597 39945 15 .0 • 4 . 4 
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Table C-2 (Continued) 

AVAILABILITY OF RURAL BASEMENTS BV QBE AREA 
I I I DESCENDING ORDER OF POPULATICN 

NO QBE NAME POPULATION 
(THOUSANDS! RURAL »A SE­

ME NTS 
PERSONS 
PER RURAL 
BASEMENT 

CUMULATIVE 
POPULATION 
fPERCENT I 

14 
145 
77 
15 
4 
71 
171 
6B 
46 
18 
114 
5 
91 
127 
36 
155 
141 
44 
111 
13B 
B4 
62 
37 
9 
17 
64 
45 
16 
46 
157 
23 
60 
14B 
26 
7 
49 
164 
6 

162 
52 
22 
142 
54 

NEW YORK. NV 
LOS ANGELES, CA 
CHICAGO, IL 
PHILADELPHIA, p A 

BOSTON, HA 
DETROIT, NI 
SAN FRANCISCO.CA 
CLEVELAND, OH 
PITTS9URG, FA 
WASHINGTON, DC 
ST LOUIS, MO 
HARTFORO, CM 
MINNEAPOLIS, NN 
OALLAS, TX 
NlANI , F t 
SEATTLE, HA 
HOUSTON, TX 
ATLANTA, CA 
KANSAS CITY* NS 
NEW ORLEANS* LA 
MILWAUKEE, MI 
CINCINNATI, OH 
TANPA, F l 
BUFFALO, NY 
BALTIMORE, NO 
COLUMBUS, OH 
BIRMINGHAM, AL 
HARWISBURG, PA 
MEWPHIS, TN 
PORfLANO, OR 
RALEIGH, NC 
INDIANAPOLIS, I N 
DENVER, CO 
CHARLOTTE, NC 
SYRACUSE, NV 
NASHVILLE, TN 
SAN DIEGO, CA 
ALBANY, NV 
PHOENIX, AR 
HUNTINGTON, MV 
NORFOLK, VA 
SAN ANTONIO, TX 
LOUISVILLE, KY 

1B272 233142 7 8 . 4 9 . 1 
10436 7610 1336.3 1 4 . 3 

B193 103898 78 .9 1 6 . 3 
7261 230230 3 1 . 6 2 1 . 9 
6339 236983 2 6 . 8 2 5 . 1 
5207 96242 5 4 . 1 2 7 . 7 
5090 12733 399 .8 3 0 . 2 
4255 177036 2 4 . 0 3 2 . 3 
3716 273886 13 .6 3 4 . 2 
3404 46909 72 .6 3 5 . 8 
324B 114202 2 8 . 4 3 7 . 5 
2966 134857 2 2 . 0 3 8 . 9 
2942 209336 1 4 . 1 4 0 . 4 
2736 2282 1199.2 4 1 . 8 
2430 647 3757 .1 4 3 . 0 
2363 42799 55 .2 4 4 . 1 
2362 1077 2193.8 4 5 . 3 
2296 47187 4 8 . 7 4 6 . 4 
2249 94962 2 3 . 7 4 7 . 4 
2175 3157 6 6 9 . 0 4 6 . 6 
2066 76380 2 7 . 1 4 9 . 7 
1689 72473 2 6 . 1 5 0 . 6 
179B 2076 666 .2 5 1 . 5 
17B9 98813 16 .1 5 2 . 4 
1764 96421 16 .3 5 3 . 3 
1743 102102 17 .3 5 4 . 1 
1743 23857 7 3 . 1 5 5 . 0 
1723 176054 9 . 7 5 5 . 9 
147B 10573 158 .7 5 6 . 7 
1635 34786 4 7 . 0 5 7 . 5 
1621 15239 106 .4 5 6 . 3 
1613 59231 2 7 . 2 5 9 . 1 
1523 39616 38 .5 5 9 . 9 
14*9 51789 2 6 . 6 6 0 . 6 
1465 119759 1 2 . 1 6 1 . 3 
1426 39637 3 6 . 8 6 2 . 0 
1357 787 1725.4 6 2 . 7 
1332 117354 11.4 6 3 . 4 
1316 3595 366 .2 6 4 . 0 
1309 79935 16 .4 6 4 . 7 
1232 3542 3 4 8 . 1 4 5 . 3 
1229 2072 593*3 6 5 . 9 
1220 37872 32 .2 6 6 . 5 
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Table C-2 (Continued) 

AVAILABILITY OF RURAL BASEMENTS BV OBE AREA 
IN DESCENDING ORDER OF POPULATION 

NO QBE NAME POPULATION 
ITHOUSANOSI 

RURAL PERSONS 
BASE- PER RURAL 
NENTS BASEMENT 

CUMULATIVE 
POPULATION 
(PERCENT I 

29 COLUMBIA. SC 592 3754 157.9 8 4 . 9 
146 ALBUQUERQUEt NM 572 30B3 185 .8 85 .2 

82 ROCKFORD. IL 560 38661 1 4 . 5 85 .5 
129 AUSTIN, TX 559 1531 365 .5 85 .7 
115 PAOUCAH, KV 558 19207 2 9 . 1 86 .0 
130 TYLER. IX 553 1767 313 .2 86 .3 

61 NUNC I E , IN 551 26808 2 0 . 6 86 .6 
158 EUGENE. OR 543 6838 79 .5 86 .8 
133 MONROE, LA 532 1285 414 .6 8 7 . 1 
143 CORPUS CHRIST I 516 349 1479.3 8 7 . 4 
.135 JACKSON, NS 510 1935 263 .8 8 7 . 6 
147 PUEBLO, CO 509 15494 3 2 . 9 8 7 . 9 
134 GREENVILLE, NS 506 1658 905 .5 8 8 . 1 

3 BURLINGTON, VT 502 70338 7 . 1 8 8 . 4 
42 MACON, GA 496 2730 181 .8 88 .6 
57 SPRINGFIELD. IL 490 37498 1 3 . 1 88 .9 
43 COLUMBUS. OH 488 2821 173 .0 8 9 . 1 
24 WILMINGTON, NJ 482 1948 247 .5 89 .3 
41 ALBANY. GA 461 4518 102 .0 89 .6 
32 AUGUSTA, GA 461 2686 171 .9 89 .8 
10 ERIE, PA 459 42472 10 .8 90 .0 
83 MADISON, I I I 455 45175 1 0 . 1 90 .2 

121 WICHITA FALLS.TX 455 3765 121 .1 90 .5 
163 TUCSON. AR 454 1035 439 .1 90 .7 
132 SHREVEPORT, LA 453 825 549 .7 9 0 . 9 
103 SIOUX CITY. IA 452 67448 6 . 7 9 1 . 1 
122 AHARILLO, TX 437 8228 53 .2 9 1 . 4 

31 CHARLESTON. SC 430 1005 4 2 8 . 6 91 .6 
87 OULUTH. N I 429 36945 11 .6 91 .8 

105 WATERLOO. IA 426 56966 7 .5 9 2 . 0 
11 WtLLtAMSPORT. PA 419 56835 7 .4 92 .2 
33 SAVANNAH, GA 417 1060 394.2 92 .4 

156 YAKIMA. MA 406 19248 2 1 . 1 9 2 . 6 
128 WACO. TX 403 833 484 .9 92 .8 

30 FLORENCE, SC 400 1544 259 .5 93 .0 
112 COLUMBIA, HO 397 3449* 11 .5 9 3 . 2 

19 STAUNTON. VA 395 44713 8 . 8 93*4 
140 BEAUMONT, TX 394 381 1036.0 93 .6 
136 MERIDIAN, MS 393 2484 158*2 93 .8 

27 ASHEVILLE, NC 391 39561 9 . 9 9 4 . 0 
58 CHAMPAIGN, IL 390 21345 18 .4 94 .2 
39 PENSACOLA, F L 382 654 584.5 94 .4 

144 BROWNSVILLE, TX 355 365 9 7 3 . 1 94 .6 
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T a b l e C-2 (Cont inued) 

AVAILABILITY OF RURAL BASEMENTS BY OBE AREA 
IN DESCENDING ORDER OF POPULATIGN 

NO OBE NAME POPULATION RURAL PERSONS CUMULATIVE 
1THOUSANDS) BASE­ PER RURAL POPULATION 

MENTS BASEMENT tPERCENT I 

99 SIOUX FALLS. SO 351 55403 6 .3 9 4 . 7 
86 UAUSAU. Ml 350 49979 7 . 0 9 4 . 9 

109 SALINA, KS 349 %287l 8 . 1 9 5 . 1 
3B TALLAHASSA* FL 344 1171 294.2 9 5 . 2 
9T FARGO* NO 335 49671 6 . 8 9 5 . 4 
BO CEOAR RAPIOS. IA 330 30941 10.7 9 5 . 6 

131 TEXARKANA* TX 329 1041 316.8 9 5 . 7 
123 LUBBOCK* TX 328 2324 141.5 9 5 . 9 

65 CLARK SVILLE* WV 326 30827 10.6 9 6 . 1 
102 GRAND ISLAND* NE 323 40988 7 .9 9 6 . 2 
108 LINCOLN* NE 323 31810 10.2 96 .4 

1 BANGOR* NE 321 39952 8 . 1 9 6 . 5 
124 ODESSA, TX 319 568 562.0 96 .7 
161 LAS VEGAS* NV 317 3542 89.6 9 6 . 9 
ai DUBUQUE* IA 301 46692 6 .5 9 7 . 0 

152 IDAHO FALLS* 10 300 24364 12.3 9 7 . 2 
113 QUINCY* IL 299 33483 8 . 9 9 7 . 3 
118 FT SMITH* AR 289 2384 121.4 97.5 

69 LIMA* OH 276 22090 12.5 9 7 . 6 
89 LA CROSSE* MI 269 38547 7 . 0 97 .7 

104 FT DODGE. 1A 266 46039 5*8 9 7 . 9 
159 BOISE CITY* 10 265 12484 21.Z 9 8 . 0 
125 ABILENE* TX 264 1134 233.5 9 6 . 1 

56 TERRA HAUTE* IN 252 19033 13 .3 96 .2 
149 GRAND JUNCTION 251 13250 19 .0 9 6 . 4 

59 LAFAYETTE* IN 250 21583 11 .4 96 .5 
95 BILLINGS* NT 246 18435 13 .4 96 .6 
90 ROCHESTER* HN 245 30935 7 .9 9 6 . 7 

153 BUTTE* NT 234 15521 1 5 . 1 9 8 . 9 
100 RAPID CITY* SO 231 21881 10 .6 9 9 . 0 
150 CHEYENNE* HV 229 9415 2 4 . 4 9 9 . 1 

94 GREAT FALLS* NT 222 16698 13 .3 9 9 . 2 
92 GRAND FORKS* ND 220 31000 7 . 1 9 9 . 3 
88 EAU CLAIRE* HI 219 31062 7 . 1 * 9 . 4 

160 RENO* NV 206 3905 5 2 . * 9 9 . 5 
93 NINOT* ND 182 27435 6 . 6 99 .6 

169 REDOING* PA 176 4199 4 2 . 1 99 .7 
96 BISMARCK* ND 144 20019 7 .2 99 .6 
98 A8ER0CEN* SO 132 22861 5 .8 9 9 . 6 

126 SAN ANGCLO* TX 124 735 170 .0 9 9 . 9 
110 EUREKA* CA 121 1163 104.8 9 9 . 9 
101 SCOTTSBLUFF* NE 105 11880 6 . 9 100.0 
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APPENDIX D 

TIMBER RESOURCES FOR EXPEDIENT SKELTER 
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TABLE D - l 

TINBER RESOURCES FOR EXPEDIENT SHELTERS BY QBE AREA 
IN ORDER OF PERCENT TINBER NEEOEO 

POPULATI ON PERCENT CUNJLATIVE 
OBE OBE POPULATION OENSITY CF TIMBER POPULATION 

NO NAME f THOUSAND SI {PERSONS NEEOEJ (PERCENT! 
PER SQ M i l 

169 REOOING. PA 176 7 . 0 0 . 0 1 0 . 1 
1ST PORTLANO. OR 1635 5 5 . 9 0 . 0 2 0 . 9 
1*6 ALBUQUERQUE. NN 572 1 4 . 4 0 . 0 2 1 .2 
156 EUGENE. OR 543 1 7 . 3 0 . 0 2 1 .5 
170 5'J*ERA, CA 121 1 5 . 7 0 . 0 2 1 .5 
1S6 Y UK IN A, WA 406 1 2 . 8 0 . 0 3 1.7 
153 BUTTE. NT 234 6 . 9 0 . 0 3 1.8 
155 SEATTLE. MA 2363 1 1 2 . 4 0 . 0 4 3 . 0 
154 SPOKANE. MA 687 1 3 . 7 0 . 0 4 3 . 3 

i BANGOR, NE 321 1 7 . 0 0 . 0 4 3 . 5 
152 IDAHO FALLS. ID 300 7 . 3 0 . 0 4 3 . 7 
159 BOISE C I T Y . 10 265 6 . 4 0 . 0 5 3 . 8 
149 GRAND JUNCTION 251 4 . 8 0 . 0 6 3 . 9 

87 DULUTH, N I 429 1 8 . 6 0 . 0 9 4 . 1 
150 CHEYENNE. MY 229 4 . 5 0 . 1 3 4 . 2 
136 NERIOIAN. NS 393 3 5 . 8 0 . 1 5 4 . 4 
131 TEXARKANA. TX 329 2 9 . 3 0 . 1 5 4 . 6 

2 PORTLANO. NE 740 5 9 . 9 0 . 1 6 5 . 0 
11 WILLIAMSPORT. PA 419 6 2 . 5 0 . 1 6 5 . 2 

116 SPRINGFIELO. NO 830 3 1 . 9 0 . i 7 5 . 4 
134 GREENVILLE, NS 506 3 5 . 0 0 . 1 7 > . 8 

3 BURLINGTON. YT 502 4 2 . 2 0 . 1 7 6 . 1 
133 MONROE. LA 532 4 3 . 0 0 . 1 8 6 . 3 

42 MACON. GA 496 5 0 . 9 0 . 2 0 6 . 6 
19 STAUNTON. VA 395 4 8 . 1 0 . 2 0 6 . 8 

118 FT SN1TM. AR 289 2 5 . 4 0 . 2 0 6 . 9 
117 LITTLE ROCK. AR 864 4 1 . 9 0 . 2 1 7 . 4 
167 STOCKTON. CA 643 5 8 . 9 0 . 2 1 7 . 7 
130 TYLER. TX 553 3 8 . 8 0 . 2 1 6 . 0 

33 SAVANNAH. GA 417 4 9 . 1 0 . 2 2 8 . 2 
147 PUEBLO, CO 509 1 4 . 5 0 . 2 3 B.4 

32 AUGUSTA. GA 461 5 5 . 6 0 . 2 4 8 . 6 
27 ASHEVILLE. NC 391 6 9 . 3 0 . 2 4 6 . 6 
85 GREEN BAY. HI 926 4 6 . 6 0 . 2 5 9 . 3 
41 ALBANY. GA 461 4 2 . * 0 . 2 5 9 . 5 

140 BEAUMONT. TX 394 7 9 . 2 0 . 2 6 9 . 7 
135 JACKSON. NS 510 5 6 . 2 0 . 2 7 1 0 . 0 
132 SNREVEPORT. LA 453 4 1 . 1 0 . 2 7 1 0 . 2 

95 BILLINGS. NT 246 3 . 7 0 . 2 7 1 0 . 3 
32 HUNTINGTON. MV 1309 7 2 . 8 0 . 2 8 1 1 . 0 
72 SAGINAW. N I 798 5 0 . 0 0 . 2 8 1 1 . 4 
30 FIORENCE. SO 400 6 2 . 5 0 . 2 8 1 1 . 6 

168 SACRAMENTO. CA 1089 9 4 . 9 0 . 2 9 1 2 . 1 
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Table D-l (Continued) 

TIMBER RESOURCES FOR EXPEDIENT SHELTERS BY QBE AREA 
IN ORDER OF PERCENT TIMBER NEEDEO 

POPULATION PERCENT CUMULATIVE 
OBE OBE POPULATION DENSITY GF TIMBER POPULATION 

NO NAME {THOUSANDS) I PERSONS KEEDEO (PERCENT! 
PER SQ MI ) 

21 RICHMOND, VA 1 0 1 0 8 5 . 5 0.30 12.6 
137 MOBILE, AL 7i.4 6 6 . 6 0.30 13.0 

B6 MAUSAU, MI 350 3 3 . 7 0.30 13.1 
65 CLARKSVILLE, WV 326 6 8 . 5 0.30 13.3 
20 ROANOKEv VA 735 7 0 . 7 0.32 13.7 
2 * WILMINGTON. NJ 482 7 0 . 1 0.32 13.9 
50 KNOXVl i tE . TN 904 6 4 . 3 0.36 14.4 
31 CHARLESTON, SC 4 3 0 8 9 . 6 0.36 14.6 
43 COLUMBUS. OH 488 7 2 . 1 0.37 14.8 
23 RALEIGH, NC 1621 1 0 2 . 8 0.38 15.6 
34 JACKSONVILLE. FL 1051 6 7 . 1 0.38 16.1 

1*0 RAP 10 C I T Y , SO 231 4 . 4 0.38 16.3 
12 BINCHAMPVON, NY 765 7 7 . 5 0.39 16.6 
88 EAU CLAIRE, HI 219 3 3 . 3 0.39 16.7 
10 ERIE, PA 459 1 2 0 . 2 0.41 17.0 
40 MONTGOMERY, AL 687 4 9 . 4 0.42 17.3 
51 BRISTOL, VA 774 9 0 . 9 0.45 17.7 
89 LA CROSSE, MI 269 4 1 . 0 0.46 17.8 

166 FRESNO, CA 1036 46 .» 0.48 18.3 
138 NEM ORLEANS, LA 2175 1 0 9 . 2 0.51 19.4 

49 NASHVILLE, TN 1426 7 0 . 4 0.52 20*1 
53 LEXINGTON, KV 753 6 4 . 7 0.55 20.5 

139 LAKE CHARLES, LA 748 6 1 . 3 0.55 20.9 
29 COLUMBIA, SC 592 86.0 0.57 21.2 
22 NORFOLK, VA 1232 217.5 0.59 21.6 
48 CHATTANOOGA, TN 718 87.8 0 .60 22.1 

6 ALBANY, NY 1332 102.6 0.61 22.8 
73 GRAND RAPIDS, MI 1124 9 1 . 1 0.62 23.4 

151 SALT LAKE CITY 1061 13.7 0 .63 23.9 
25 GREENSBORO, NC 1142 133.4 0.64 24.5 
45 BIRMINGHAM, AL 1743 76 .1 0.65 25.3 
47 HUNTSVILLE, AL 671 75.0 J.65 25.7 
44 ATLANTA, GA 2296 151.0 0.66 26.8 

7 SYRACUSE, NY 1445 104.9 0.70 27.5 
16 HARRISBURG, PA 1723 171.6 0.82 28.4 
28 GREENVILLE, SC 817 129.2 0.83 28.8 
13 MILKES BARRE, PA 692 197.4 0.84 29 .1 

148 DENVER, CO 1523 44 .3 0 .86 29.9 
92 GRAND FORKS, NO 220 11.J 0 .89 30.0 
26 CHARLOTTE, NC 1489 152.7 0.92 30.7 
55 EVANSVILLE, lit 771 68.7 0 .96 31 .1 

9 BUFFALO. NY 1789 217.7 1.00 32.0 
145 EL PASO, TX 681 9 . 3 1.07 32.3 
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Table D - l (Cont inued) 

TINBER RESOURCES FOR EXPEDIENT SHELTERS BY QBE AREA 
IN ORDER OF PERCENT TIMBER NEE DEO 

POPULATION PERCENT CUfULATlVE 
OBE OBE POPULATION DENSITY OF TIMBER POPULATION 

NO NAME I THOUSANDSI tPERSONS NEEDEO (PERCENT I 
PER SO N i l 

38 TALLAHASSA, FL 344 3 6 . 7 1 . 0 8 3 2 . 5 
171 SAN FRANCISCO,CA 5090 3 0 0 . 8 1 . 1 4 3 5 . 0 
115 PADUCAH, KY 558 4 3 . 5 1 . 2 1 3 5 . 3 

56 TERRA HAUTE. IN 252 7 3 . 4 1 . 2 1 3 5 . 4 
97 FARGO. NO 335 1 4 . 6 1 .28 3 5 . 6 
35 ORLANOO, FL 941 1 4 2 . 5 1 . 3 5 3 6 . 1 
83 MADISON* HI 455 7 3 . 0 1 .35 3 6 . 3 
9 1 MINNEAPOLIS. HN 2942 6 9 . 8 1 . 4 0 3 7 . 8 
46 MEMPHIS. TN 1678 7 9 . 8 1 . 4 2 3 8 . 6 
66 PITTSBURG. PA 3716 2 7 5 . 6 1 . 4 7 4 0 . 4 

161 HOUSTON. TX 2362 1 5 0 . 5 1 .49 4 1 . 6 
54 LOUISVILLE, KY 1220 1 4 5 . 1 1 . 5 4 4 2 . 2 
64 COLUMBUS. OH 1763 1 5 3 . 3 1 .55 4 3 . 1 
17 BALTIMORE. ND 1764 2 0 5 . 7 1 . 6 2 4 4 . 0 
81 DUBUQUE. IA 301 4 1 . 0 1 . 7 8 4 4 . 1 
39 PENSACOLA, FL 382 8 2 . 1 1 .84 4 4 . 3 

119 TULSA. OK 1012 6 4 . 7 2 . 1 3 4 4 . 8 
113 QUtNCY. IL 299 4 3 . 3 2 . 5 6 4 5 . 0 

60 INDIANAPOLIS. I N 1613 1 8 8 . 9 2 . 6 7 4 5 . 8 
18 WASHINGTON. DC 3404 6 1 0 . 8 2 . 8 1 4 7 . 4 
90 ROCHESTER. MN 245 5 7 . 0 3 . 3 5 4 7 . 6 
37 TAMPA. FL 1798 1 4 9 . 3 3 . 3 7 4 8 . 5 
74 LANSING, MI 1034 1 7 4 . 4 3 . 4 8 4 9 . 0 

8 ROCHESTER. NY 1016 2 7 9 . 3 3 . 7 8 4 9 . 5 
62 CINCINNATI , OH 1889 2 1 7 . 9 3 . 7 9 5 0 . 4 
59 LAFAYETTE. IN 2 5 0 7 2 . 5 3 . 9 7 5 0 . 5 
67 YOUNGSTOWN, OH 771 3 7 4 . 6 4 . 3 3 5 0 . 9 
75 FORT WAYNE, I N 597 1 2 3 . 8 4 . 4 6 5 1 . 2 
76 SOUTH 6EN0, I N 747 1 7 6 . 1 4 . J 8 5 1 . 6 

112 COLUMBIA, MO 397 2 9 . 8 5 . 3 3 5 1 . 8 
129 AUSTIN, TX 559 4 2 * 9 5 . 4 2 5 2 . 1 
114 ST LOUIS, NO 3 2 4 8 1 1 7 . 9 5 . 4 7 5 3 . 7 

78 PEORIA, I L 628 9 8 . 4 5 . 6 7 5 4 . 0 
4 BOSTON, MA 6 3 3 9 6 3 8 . 8 5 . 7 1 5 7 . 1 
5 HARTFORD, CN 2966 3 9 0 . 8 6 . 6 9 5 8 . 6 

69 LIMA, OH 276 1 0 5 . 7 6 . 8 3 5 8 . 7 
68 CLEVELANO, OH 4255 3 9 9 . 3 7 , 5 7 6 0 . 9 

165 LOS ANGELES, CA 10436 1 8 2 . 1 7 . 9 3 6 6 . 0 
15 PHILADELPHIA, PA 7281 6 8 2 . 4 8 . 7 3 6 9 . 7 
61 MUNCIE. IN 551 1 / 3 . 8 9 . 6 4 6 9 . 9 
70 TOLEOO. OH 1054 2 1 7 . 5 1 0 . 9 8 7 0 . 5 

162 PHOENIX, AH 1316 1 4 . 6 1 3 . 2 4 7 1 . 1 
82 ROCKFORD, IL 560 1 3 4 . 7 1 3 . 4 6 7 1 . 4 
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T a b l e D - l (Cont inued) 

TIMER RESOURCES FOR EXPEOIENT SHELTERS 8V 08E AREA 
IN ORDER OF PERCENT TIMBER NEEOEO 

POPULATION PERCENT CUMULATIVE 
OBE 08E POPULATION DENSITY CF TIMBER POPULATION 

NO NAME CTHOUSANDSI IPERSONS NEEOEO (PERCENT I 
PER SO N i l 

128 WACO* TX 403 4 3 . 8 13 . 8 4 7 1 . 6 
7 * DAVENPORT. 10 605 104 .2 14 . 1 1 7 1 . 9 
98 ABEROEENt SO 132 1 0 . 3 16 • 16 7 1 . 9 
63 DAYTON, OH 1162 2 8 9 . 4 16 . 2 9 7 2 . 5 

163 TUCSON. AR 454 1 9 . 6 17 . 5 7 7 2 . 8 
164 SAN 0!EGO* CA 1357 3 1 8 . 7 17 . 9 0 7 3 . 4 

71 DETROIT, MI 5207 769 .2 18 • 22 7 6 . 0 
111 KANSAS CITY* HO 2249 7 4 . 2 18 . 5 9 7 7 . 1 

99 SIOUX FALLS, SO 351 2 1 . 3 18 . 7 7 7 7 . 3 
14 NEW YORK, NY 18272 1 8 3 0 . 9 19 . 35 8 6 . 4 

120 OKLAHOMA CITY,OK 1158 3 8 . 4 20 . 1 7 8 6 . 9 
36 MIAMI , FL 2430 2 2 7 . 6 20 . 3 5 8 8 . 2 
94 GREAT FALLS* NT 222 4 . 3 32 • 6 8 8 8 . 3 
84 MILWAUKEE, Ml 2066 3 8 9 . 5 37 • 9 0 8 9 . 3 

142 SAN ANTONIO, Xii 1229 4 2 . 5 48 . 0 5 8 9 . 9 
127 DALLAS* TX 2736 1 4 0 . 0 53 • 68 9 1 . 3 
161 LAS VEGAS, NV 317 5 . 5 69 •28 9 1 . 4 
103 SIOUX CITY* IA 452 2 0 . 5 74 • 70 9 1 . 6 

77 CHICAGO* a 8193 6 5 4 . 3 94 • 12 9 5 . 7 
107 OMAHA* NE 794 7 5 . 7 OVER 100 9 6 . 1 
106 DES MOINES* IA 782 5 6 . 0 OVER 100 9 6 . 5 
110 WICHITA* KA 728 2 4 . 4 OVER 100 9 6 . 9 
143 CORPUS CHRISTI 516 2 6 . 2 OVER 100 9 7 . 1 

57 SPRINGFIELD* IL 490 7 7 . 9 OVER 100 9 7 . 4 
121 WICHITA FALLS,TX 455 2 4 . 3 OVER 100 9 7 . 6 
122 AMARILLO, TX 437 9 . 0 OVER 100 9 7 . 8 
105 WATERLOO* IA 426 4 7 . 7 OVER 100 9 8 . 0 

58 CHAMPAIGN* IL 390 8 2 . 6 OVER 100 9 8 . 2 
144 BROWNSVILLE* TX 355 8 3 . 7 OVER 100 9 8 . 4 
109 SALINA* KS 349 1 0 . 8 OVER 100 9 8 . 6 

80 CEDAR RAPIDS, IA 330 7 5 . 4 OVER 100 9 8 . 7 
123 LUBBOCK, TX 328 2 4 . 0 OVER 100 9 8 . 9 
102 GRANO ISLANO, NE 323 9 . 4 OVER 100 9 9 . 0 
108 LINCOLN, NE 323 3 7 . 9 OVER 100 9 9 . 2 
124 ODESSA* TX 319 9 . 5 OVER 100 9 9 . 4 
104 FT ODOGE* IA 266 3 2 . 2 OVER 100 9 9 . 5 
125 ABILENE* TX 264 1 6 . 7 OVER 100 9 9 . 6 
160 RENO, NV 206 3 . 0 OVER 100 9 9 . 7 

93 MINOT* NO 182 6 . 7 OVER 100 9 9 . 8 
96 BISMARCK, NO 144 6 . 0 OVER 100 9 9 . 9 

126 SAN ANGEL0, TX 124 8 . 2 OVER 100 9 9 . 9 
101 SCOTTSBLUFF* HB 105 6 . 5 OVER 100 1 0 0 . 0 
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TABLE D-2 

TIMBER RESOURCES FOR EXPEDIENT SHELTERS BY CBE AREA 
Ifl OESCENOING ORDER OF POPULATION 

POPULATI ON PERCENT CUMULATIVE 
ORE OBE POPULATION DENSITY CF TIMBER POPULATION 

NO MANE (THOU SAND SI f PER SONS 
PER SO N i l 

NEEOEO fPERCENT 1 

14 
165 

77 
15 

4 
71 

171 
68 
66 
18 

114 
5 

9 1 
127 

36 
155 
141 

44 
111 
138 

84 
62 
37 

9 
17 
64 
45 
16 
46 

157 
23 
60 

148 
26 

7 
49 

164 
6 

162 
52 
22 

142 
54 

NEM YORK, MY 
LOS ANGELES. CA 
CHICAGO, a 
PHILADELPHIA. PA 
BOSTON. MA 
DETROIT, MI 
SAN FRANCISCO,CA 
CLEVELANO, OH 
PITTSBURG. PA 
WASHINGTON. DC 
ST LOUIS. MO 
HARTFORO. CN 
MINNEAPOLIS. MM 
DALLAS. TX 
MIAMI . FL 
SEATTLE, HA 
HOUSTON. TX 
ATLANTA. GA 
KANSAS C ITY . MO 
NEW ORLEANS. LA 
MILWAUKEE. WI 
CINCINNATI , OH 
TAMPA. FL 
BUFFALO, NY 
BALTIMORE. NO 
COLUMBUS. OH 
BIRMINGHAM, AL 
HARRISBURG, PA 
MEMPHIS, TN 
PORTLANO. OR 
RALEIGH, NC 
INDIANAPOLIS. I N 
OENVER, CO 
CHARLOTTE. NC 
SYRACUSE. NY 
NASHVILLE. TN 
SAN DIEGO, CA 
ALBANY, NY 
PHOENIX. A* 
HUNTINGTON, WV 
NORFOLK, VA 
SAN ANTONIO, TX 
LOUISVILLE, KY 

1B272 
10436 

8193 
7281 
6 3 3 9 
5207 
5090 
4255 
3716 
3404 
3248 
2966 
2942 
2736 
2430 
2363 
23o2 
2296 
2249 
2175 
2066 
1889 
1798 
1789 
1764 
1763 
1743 
1723 
1678 
1635 
1621 
1613 
1523 
1489 
1445 
1426 
1357 
1332 
1316 
1309 
1232 
1229 
1220 

1 8 3 0 . 9 
1 8 2 . 1 
. 5 4 . 3 
6 8 2 - 4 
6 3 8 . 8 
7 6 9 . 2 
3 0 0 . 8 
3 9 9 - 3 
2 7 5 . 6 
6 1 0 . 8 
1 1 7 . 9 
3 9 0 . 8 

6 9 . 8 
1 4 0 . 0 
2 2 7 . 6 
1 1 2 . 4 
1 5 0 . 5 
1 5 1 . 0 

7 4 . 2 
1 0 9 . 2 
3 8 9 . 5 
2 1 7 . 9 
1 4 9 . 3 
2 1 7 . 7 
2 0 5 . 7 
1 5 3 . 3 

7 6 . 1 
1 7 1 . 6 

7 9 . 8 
5 5 . 9 

1 0 2 . 8 
1 8 8 . 9 
4 4 . 3 

1 5 2 . 7 
1 0 4 . 9 

70 .4 
318.7 
102.6 

1 4 . 6 
7 2 . 8 

2 1 7 . 5 
4 2 . 5 

145.1 

1 9 . 3 5 
7 . 9 3 

9 4 . 1 2 
8 . 7 3 
5 . 7 1 

1 8 . 2 2 
1 .14 
7 . 5 7 
1 . 4 7 
2 . 8 1 
5 . 4 7 
6 . 6 9 
1 . 4 0 

5 3 . 6 8 
2 0 . 3 5 

0 . 0 4 
1 . 4 9 
0 . 6 6 

1 8 . 5 9 
0 . 5 1 

3 7 . 9 0 
3 . 7 9 
3 . 3 7 
1 . 0 0 
1 .62 
1 .55 
0 . 6 5 
0 . 8 2 
1 .42 
0 . 0 2 
0 . 3 8 
2 . 6 7 
0 . 8 6 
0 . 9 2 
0 . 7 0 
0 . 5 2 

1 7 . 9 0 
0 . 6 1 

1 3 . 2 4 
0 . 2 8 
0 . 5 9 

4 8 . 0 5 
1 . 5 4 

9 . 1 
1 4 . 3 
18.3 
2 1 . 9 
2 5 . 1 
2 7 . 7 
3 0 . 2 
3 2 . 3 
3 4 . 2 
35.8 
37 .5 
3 8 . 9 
4 0 . 4 
41.8 
43 .0 
44 .1 
4 5 . 3 
4 6 . 4 
4 7 . 6 
4 8 . 6 
4 9 . 7 
5 0 . 6 
51.5 
52 .4 
53 .3 
54 .1 
55 .0 
5 5 . 9 
5 6 . 7 
57.5 
58 .3 
5 9 . 1 
5 9 . 9 
6 0 . 6 
6 1 . 3 
6 2 . 0 
6 2 . 7 
6 3 . 4 
6 4 . 0 
6 4 . 7 
6 5 . 3 
6 5 . 9 
6 6 . 5 
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Table D~2 (Continued) 

TIMBER RESOURCES FOR EXPEDIENT SMELTERS BY CBE AREA 
IN OESCENOIKC GROER OF POPULATION 

**OPULATI OH PERCENT CUMJLAT IVE 
OftE OBE POPULATION OENSITV CF TIPBER POPULATION 

NO NAME C THOUSANDS! f PERSONS NEEDED I PERCENT* 
PER SO H I ) 

63 DAYTON, OH 1162 2 8 9 . 4 1 6 . 2 9 6 7 . 1 
120 OKLAHOMA CITY,QIC 1158 3 8 . 4 2 0 . 1 7 6 7 . 7 

25 GREENSBORO, NC 1142 133 .4 0 . 6 4 6 8 . 2 
13 GUANO RAPIDS, N l 1124 9 1 . 1 0 . 6 2 6 8 . 8 

1*8 SACRAMENTO* CA 1089 9 4 . 9 0 . 2 9 6 9 . 3 
151 SALT LAKE CITY 1061 1 3 . 7 0 . 6 3 6 9 . 8 

70 TOLEDO. OH 1054 2 1 7 . 5 1 0 . 9 8 7 0 . 4 
34 JACKSONVILLE* FL 1051 6 7 . 1 0 . 3 8 7 0 . 9 

166 FRESNO. CA 1036 4 6 . 1 0 . 4 8 7 1 . 4 
74 LANSING. Ml 1034 174 .4 3 . 4 8 7 1 . 9 

8 ROCHESTER, NY 1016 2 7 9 . 3 3 . 7 8 7 2 . 4 
119 TULSA. OK 1012 6 4 . 7 2 . 1 3 7 2 . 9 

21 RICHMOND. VA 1010 8 5 . 5 0 . 3 0 7 3 . 4 
35 OP.LANOO, FL 941 1 4 2 . 5 1 .35 7 3 . 9 
85 GREEN BAY. Ml 926 4 6 . 6 0 . 2 5 7 4 . 4 
50 KNOXVILLE. TN 904 8 4 . 3 C .36 7 4 . 8 

117 L ITTLE ROCK. AR 864 4 1 . 9 0 . 2 1 7 5 . 2 
116 SPRINGFIELD. MO 830 3 1 . 9 0 . 1 7 7 5 . 6 

28 GREENVILLE. SC 817 129 .2 0 . 8 3 7 6 . 0 
72 SAGINAW, MI 798 5 0 . 0 0 .2B 7 6 . 4 

107 OMAHA. NE 794 7 5 . 7 OVER 100 7 6 . 8 
106 OES MOINES. IA 782 5 6 . 0 OVER 100 7 7 . 2 

51 BRISTOL. VA 774 9 0 . 9 0 . 4 5 7 7 . 6 
55 EVANSVILLE. IN 771 6 8 . 7 0 . 9 6 7B .0 
67 YOUNGSTOMN. OH 771 3 7 4 . 6 4 . 3 3 7 8 . 4 
12 BINGHANPTON. NY 765 7 7 . 5 0 . 3 9 7 8 . 8 
53 LEXINGTON, KY 753 6 4 . 7 0 . 5 5 7 9 . 1 

139 LAKE CHARLES. LA 748 6 1 . 3 0 . 5 5 7 9 . 5 
76 SOUTH BENO. IN 747 1 7 6 . 1 4 . 9 8 7 9 . 9 

2 PORTLANO. NE 740 5 9 . 9 0 . 1 6 8 0 . 2 
20 ROANOKE. VA 735 7 0 . 7 0 . 3 2 8 0 . 6 

110 WICHITA, KA 728 2 4 . 4 OVER 100 8 1 . 0 
137 MOBILE. AL 724 6 6 . 6 0 . 3 0 8 1 . 3 

48 CHATTANOOGA. TN 718 B7.8 0 . 6 0 8 1 . 7 
13 WILKES BARRE. PA 692 1 9 7 . 4 0 . 6 4 8 2 . 0 

154 SPOKANE. WA 687 1 3 . 7 0 . 0 4 8 2 . 4 
40 MONTGOMERY. AL 687 4 9 . 4 0 . 4 2 8 2 . 7 

145 EL PASO. TX 681 9 . 3 1 .07 8 3 . 0 
47 MUNTSVI lLf , AL 671 7 5 . 0 0 . 6 5 8 3 . 4 

167 STOCKTON. CA 643 5 8 . 9 0 . 2 1 8 3 . 7 
78 PEORIA. IL 628 9 8 . 4 5 . 6 7 8 4 . 0 
79 OAVENPORT, 10 605 104 .2 1 4 . 1 1 8 4 . 3 
75 FORT WAYNE. I N 597 1 2 3 . 8 4 . 4 6 8 4 . 6 
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Table D-2 (Continued) 

TIMBER RESOURCES FOR EXPEDIENT SHELTERS BV OBE AREA 
IN DESCENDING ORDER OF POPULATION 

POPULATI ON PERCENT OJRULATIVE 
OBE OBE POPULATION DENSITY CF TIMBER POPULATION 

NO NAME C THOUSAND SI C PERSONS NEEOEO I PERCENT I 
PER SO N i l 

29 COLUMBIA. SC 592 B 6 . 0 0 . 5 7 8 4 . 9 
146 ALBUQUERQUE* NN 572 1 4 . 4 0 . 0 2 8 5 . 2 

82 ROCKFORO, I L 560 1 3 4 . 7 1 3 . 4 6 8 5 . 5 
129 AUSTIN* TX 559 4 2 . 9 5 . 4 2 8 5 . 7 
119 PAOUCAH* KY 558 4 3 . 5 1 . 2 1 B 6 . 0 
130 TYLER, TX 553 3 8 . 8 0 . 2 1 8 6 . 3 
6 1 NUNCIE, IN 551 1 7 8 . 8 9 . 6 4 8 6 . 6 

158 EUGENE, OR 543 1 7 . 3 0 . 0 2 8 6 . 8 
133 MONROE, LA 532 4 3 . 0 0 . 1 8 8 7 . 1 
143 CORPUS CHRISTI 516 2 6 . 2 OVER 100 8 7 . 4 
13$ JACKSON, MS 510 5 6 . 2 0 . 2 7 6 7 . 6 
147 PUEBLO, CO 509 1 4 . 5 0 . 2 3 8 7 . 9 
134 GREENVILLE, MS 506 3 5 . 0 0 . 1 7 8 8 . 1 

3 BURLINGTON, VT 502 4 2 . 2 0 . 1 7 8 8 . 4 
42 MACON, GA 496 5 0 . 9 0 . 2 0 8 8 . 6 
57 SPRINGFIELD, IL 490 7 7 . 9 OVER 100 8 8 . 9 
43 COLUMBUS, OH 488 7 2 . 1 0 . 3 7 8 9 . 1 
24 WILMINGTON, NJ 482 7 0 . 1 0 . 3 2 8 9 . 3 
41 ALBANY, GA 461 4 2 . 4 0 . 2 5 8 9 . 6 
32 AUGUSTA, GA 461 5 5 . 6 0 . 2 4 8 9 . 8 
10 ERIE, PA 459 1 2 0 . 2 0 . 4 1 9 0 . 0 
83 MADISON* MI 455 7 3 . 0 1 .35 9 0 . 2 

121 WICHITA FALLS,TX 455 2 4 . 3 OVER 100 9 0 . 5 
163 TUCSON* AR 454 1 9 . 6 1 7 . 5 7 9 0 . 7 
132 SHREVEPORT, LA 453 6 1 . 1 0 . 2 7 9 0 . 9 
103 SIOUX C U V , IA 452 2 0 . 5 7 4 . 7 0 9 1 . 1 
122 AMARILLO, TX 437 9 . 0 OVER 100 9 1 . 4 

3 1 CHARf ESTON* SC 430 8 9 . 6 0 . 3 6 9 1 . 6 
87 DULUTH, MI 429 1 8 . 6 0 . 0 9 9 1 . 8 

105 WATERLOO, IA 426 4 7 . 7 OVER 100 9 2 . 0 
11 WILL I AM SPORT, PA 419 6 2 . 5 0 . 1 6 9 2 . 2 
33 SAVANNAH, GA 417 4 9 . 1 0 . 2 2 9 2 . 4 

156 YAKIMA, WA 406 1 2 . 8 O.OJ 9 2 . 6 
128 WACO, TX 403 4 3 . 8 1 3 . 8 4 9 2 . 8 

30 FLORENCE, SC 400 6 2 . 5 0 . 2 8 9 3 . 0 
112 COLUMBIA, NO 397 2 9 . 8 5 . 3 3 9 3 . 2 

19 STAUNTON, VA 395 4 8 . 1 0 . 2 0 9 3 . 4 
140 BEAUMONT, TX 394 7 9 . 2 0 . 2 6 93<6 
136 MERIOfAN, MS 393 3 5 . 8 0 . 1 5 9 3 . 8 

27 ASHEVILLE, NC 391 6 9 . 3 0 . 2 4 9 4 . 0 
58 CHAMPAIGN, IL 390 8 2 . 6 OVER 100 9 4 . 2 
39 PENSACOLA, F l 382 8 2 . 1 1 .84 9 * . 4 

144 BROWNSVILLE, TX 355 8 3 . 7 OVER 100 9 4 . 6 
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Tajxe D-Z (Continued) 

TIMER RESOURCES FOR EXPEDIENT SHELfERS BY 
IN DESCENDING ORDER OF POPULATION 

OBE AREA 

POPULATI ON PERCENT CUMULATIVE 
OBE OBE POPULATION DENSITY CF TIPBER POPULATION 

ND NAME I THOUSANDS! 1PERSONS REEOEO <PERCENT 1 
PER SO M I 1 

99 SIOUX FALLS. SO 351 2 1 . 3 1 8 . 7 7 9 6 . 7 
86 UAUSAU. Ml 350 3 3 . 7 0 * 3 0 9 6 . 9 

109 SALINA* KS 3 6 9 1 0 . 8 OVER 100 9 5 . 1 
3S TALLAHASSA* FL 366 3 6 . 7 1 . 0 8 9 5 . 2 
97 FARGO, NO 335 1 6 . 6 1 . 2 8 9 5 . 6 
80 CEDAR RAPIDS. IA 3 3 0 7 5 . 6 OVER 100 9 5 . 6 

131 TEXARKANA, TX 329 2 9 . 3 0 . 1 5 9 5 . 7 
123 LUBBOCK* TX 328 2 6 . 0 OVER 100 9 5 . 9 

65 CLARKSVILLE* MV 326 6 8 . 5 0 . 3 0 9 6 . 1 
102 GUANO ISLAND, NE 323 9 . 6 OVER 100 9 6 . 2 
10S LINCOLN* NE 323 3 7 . 9 OVER 100 9 6 . 6 

1 BANGOR* NE 321 1 7 . 0 0 . 0 6 9 6 . 5 
126 ODESSA, TX 319 9 . 5 OVER 100 9 6 . 7 
161 LAS VEGAS* NV 317 5 . 5 6 9 . 2 8 9 6 . 9 

81 OUBUOUE* IA 3 0 i 6 1 . 0 1 . 7 8 9 7 . 0 
152 IDAHO FALLS* 10 300 7 . 3 0 . 0 6 9 7 . 2 
113 QUINCY* I L 299 6 3 . 3 2 . 5 6 9 7 . 3 
118 FT SMITH, AR 289 2 5 . 6 0 . 2 0 9 7 . 5 

69 LIMA* OH 276 1 0 5 . 7 6 . 8 3 9 7 . 6 
89 LA CROSSE* WI 269 6 1 . 0 0 . 6 6 9 7 . 7 

106 FT OOOGE, IA 266 3 2 . 2 OVER 100 9 7 . 9 
159 BOISE CITY* 10 265 6 . 6 0 . 0 5 9 8 . 0 
125 ABILENE* TX 266 1 6 . 7 OVER 100 9 8 . 1 

56 TERRA HAUTE* IN 252 7 3 . 6 1 . 2 1 9 8 . 2 
169 GRAND JUNCTION 251 6 . 8 0 . 0 6 9 8 . 6 

59 LAFAYETTE* IN 250 7 2 . 5 3 . 9 7 9 8 . 5 
95 BILLINGS, NT 266 3 . 7 0 . 2 7 9 8 . 6 
90 ROCHESTER* NN 265 5 7 . 0 3 . 3 5 9 8 . 7 

153 BUTTE* NT 236 6 . 9 0 . 0 3 9 8 . 9 
100 RAPID CITY, SO 231 6 . 6 0 . 3 8 9 9 . 0 
150 CHEYENNE* WY 229 6 . 5 0 . 1 3 9 9 . 1 

96 GREAT FALLS, NT 222 6 . 3 3 2 . 6 8 9 9 . 2 
92 GRANO FORKS, ND 220 1 1 . 8 0 . 8 9 9 9 3 
88 EAU CLAIRE* MI 219 3 3 . 3 0 . 3 9 9 9 . 6 

160 RENO* NV 206 3 . 0 OVER 100 9 9 . 5 
93 MINOT, NO 182 6 . 7 OVER 100 9 9 . 6 

169 REDOING. PA 176 7 . 0 0 . 0 1 9 9 . 7 
96 BISNARCK, NO 166 6 . 0 OVEN 100 9 9 . 8 
98 ABERDEEN, SO 132 10*3 1 6 . 1 6 9 9 . 8 

126 SAN ANGEL0, TX 126 8 .2 OVER 100 9 9 . 9 
170 EUREKA, CA 121 1 5 . 7 0 . 0 2 9 9 . 9 
101 SCOTTSBLUFF* NE 105 6 . 5 OVER 100 1 0 0 . 0 
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TIMBER REQUIRED 
FOR OBE SHELTERS 

H < 1- 0 7° 
I I 1.0-10% 

/ 

| | 10-100 7o 

| | >100% 

Adequacy of Timber for Expedient J 

L 
Fig. D-l. i 
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aaaiatjrcws n e s -os 3 3 « grA-t̂ zs to rag via? TSS* i s THEIS caas IF ?ssr ?uc TO 
Wlia oa 3SS0V& a g £ 3 I S ? 5SS^.3S DCaZS A •*caSECT53ISIS: 

I3A3I3G SSOCSy f̂fiS: Zxccpt for categories 1 aad 2, f i r s t sake separate pi les of i te=s, o=e p i l e for 
each category. Che= load tee car 'leawiag eao^gh roce for each crovJed passenger', by taking i t ess 
fro* each of categories 3 through 12-

A- 7JE josi- 5F*~?z r e s 
Category 1-

Category 2. 

Category 3 . 

Category --

Category 5-

Category c-

Category 7-

Category 8-

Caxcgory 9. 

•-iteg-wy 1C-

Category 11. 

Category 12-

Valuables: Xosey; credit cards; negotiable securit ies; valuable jewelry; check­
books; a:i the aost important fiocsaests at boa*. 

S^rriTil :-.for^.tioc: £celter-buildi=g aad other yiclear survival instructions; 
r; batt*-y-powered radio. 

Tools: Pick; shovel: f i l e ; knife aid any other tools specified ir. f:.e building 
iaatrsctioRs for the type shelter you glaa to =ake- Also take work glove*. 

5helter-&iiding 33aterials: aeioproofiag aateriais (plastic, shower cirttir-s, 
e t c - } ; cloth; e tc . - -as specified i s the shelter-t-iildirg instr.ictior.s for the 
type shelter you pi*.-, to zmtet-

Vater: Smaller water containers {f i l led*, plus ar. e=pty cleaned and s ter i l ine i 
garbage car with plastic bags or fils"; to use as l iners before f i l l ing the larger 
container [or a water pif 1 ir. the shelter-buiIding area; vater-p-irifyinf raterial 
(li>c ~"Z-?T) •-.-* • *eas?oor. for aeasurins—oae teaspoor.f-.il per 5 ceilons-

l ight: Flashlights; cardies; naterials to sake expedient \*rjis Jars, cooking 
o i l or fat. and wick materials—see instructions); matches and =oisture-proof Jar 
for satches. 

Clothing: Especially cold-weather soots, overshoes end wars outdoor clothing 'to 
oe used ir. hot weather for padding and for sleeping}; raincoats and ponchos, work 
clothes and work shoes. 

Sleeping Gear: Cospact sleeping bags, or two blankets per person. 

rood: Cocpact foods that require no cookinc preferred. Include a pound of sal t . 
rood for &abies hag hifbtst priority. If other foods are available, tsuce as -uch 
as the car or cars v i l l hcii ir. addition to passengers and ^he ite=s l isted above• 
Cat aad bottle opener; one spoor, ird one bowl per person; 2 cookir.g pots with lids 
(i-quart s ise preferred;-

Sanitation Iter.s: Plastic or plastic bags in which to collect and contain excresent; 
bucket for urins , t o i l e t paper; tarymr; diapers for babies; soap. 

Medical Iters: Aspirin; first-aid kit and supplies; special prescription ncdicines 
( i f essential to a scaber of the family); spare glasses and contact lenses. 

y.iscellaneous: Two square yards of sosquito netting or screen wire, to screen the 
shelter openings i f insects are a problez, and insect repellent; Bible and/or a 
•cry few books; » few snail toys, for s sa l l children. 

B. SOKE USfyTJT, ITPS — To take i f car space i s available: 

1. Additional Tools: Saw (bow-saw best); ax; hacaer; pl i?rs . 

2. Tent and soae additional kitchen utensi ls . 

http://teaspoor.f-.il
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APPBSDEC F 

CITIES WITH AVERAGE ANNUAL 
PRECIPITATION LESS THAN 16 INCHES PER YEAR 

• — "! 
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Table F-l. Cities vith Average Annual 
Precipitation Less than 16 Inches per Year 

Average Annual 
City Precipitation 

(inches) 

Phoenix, Arizona 7.20 
Los Angeles, California 12.63 
Derwv*, Colorado 1^.31 
Boise, Idaho 11.^3 
Great Falls, Montana 1U.07 
Reno, Nevada 7.15 
Albuquerque, New Mexico 8.13 
Bismarck, North Dakota 15.15 
El P«o, Texas 7.39 
Cheyenne, Wyoming 1.5.06 
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Howe and Garden B u l l e t i n Ko. 77 

H i s poWicotki ww prepant by the U A Departaeat of 
Agrfcakaro with caoperatioa by tho OSes of Civil Define, 
XJJS. Depaitaamt of Defease. 

The Oefce of Civil Defease weni—wot twonntthods of hows 
food along* far eshnfjeoeiss: 

1. Iaueam year rogalar food nnpply so there will always he 
aS-woakawaalyof food far yoarfaaulyiB yow boose. Replace 
food as it is wad. 

SL S t a n aad awjntaia m y o w frlloat shelter or boaw a 
special 8-weak stockpile of awvhral foods. Choose foods that 
will baap for BMRths without lofiigMatieB, ieamir* little or ao 
uuohiag, aad yet will provide a leasoaaUy wsIl-balaaeBd 
feaury diet 

Deride which type of food reserve bast assets yowr own afaav 
tioa. l a aosse usee, a coaabination of these two —ethods amy 
be drinble . The iasportaat thing is that yea have enough 
food m y o w hoaw or shelter to hut aatilit is safe and possible 
to get more food 

CONTENTS 
Food 3 

Saaspio neat plans « 
Storing and insscing foods 6 
Eiisifmint for cooking aad eerviag 10 

Water 10 
Safe sennas of water for storage 11 
How to purify water 11 

Boiling 11 
Eesy bleach method 11 
l o a n s or tablet purification 12 

Storing water IJSSM us. 12 
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For sale by the oaserisUaowt of Peeuawete, V.S. Governawat FHetieg 
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St^MVAL SliLL 
An attack on the United States 

with nuclear weapons would make 
it necessary for many survivors to 
iriy on their own food and water 
reserves—for «p to 2 weeks fol-
lewisg attack. 

A nuclear expkeion can blanket 
an ana many miles from the target 
area with dangerous radioactive 
fallout. If yon and yoar family 
survive the explosion, you may have 
diSculty obtaining food and water 
from regular sources without over­
exposure to fallout radiation. Es­
sential services, such as gas, electric­
ity, and water, may be disrupted. 

Safeguard your family''* survival 
fry planning your food-and water 

stockpile now. Start building it 
up hi your home or fallout shelter. 
Maintain it. 

Individuals mnd families are re­
sponsible for maintaining pttson 
ml stack* of food and water m 
their names or shelter* sufficient 
to meet their needs until other 
supplies are available. The 
stocks should be sufficient for at 
least 2 week* following attack. 

As soon as possible after attack— 
if there is one—local authorities 
will inform you of safe sources of 
food and water. 

Sfnnrd fond and water ran also 
be useful in many peacetime emer-
penctn>. 

FOOD 
Every family should either build 

up and keep a 2-week supply of 
regular food in the home at. all times 
or assemble and maintain a special 
2-week stockpile of survival foods 
in the fallout shelter or home. 

Survival foods may vary from a 
single cracker-type food, such as rye 
or wheat wafers or specially pre­
pared biscuits, to a fairly complete 
•snortment of familiar foods. 

Stockpile foods should be in cans, 
Jets, or sealed paper or piastk con­
tainers. Select foods that will last 
for months without refrigeration 

and can be eaten with little or no 
cooking. 

Take into consideration the needs 
and preferences of family members, 
storage s»»<*, and ability to rotate 
the stored foods in family meals. 
Familiar foods are likely to be more 
acceptable in times of stress. 

Kinds of food familiar to the 
family and suitable to store for 
emergency use are shown in table 1. 
Amounts suggested will supply the 
calories needed by one adult for 
2 weeks. If your family consists of 
four adults, store four times the 
amount suggested in table 1. Tesn-



TABLI 1. ,—Guide Jor 

Wad of feed 
Amount per penon for— 

lday 3 WMbt 

1. Milk Equivalent of 3 
glutei (fluid). 

Equivalent of 7 Equivalent of 3 
glutei (fluid). quarts (fluid). 

9. Canned most, poultry, 
fish, cooked dry beans, 
and peas. 

attiring! 28 servings (8 to 
9 pounda). 

3. Fruits and vegetables . . 3 to 4 servings.. 42toM servings 
(about 21 
poundt, 
canned). 

Food Supply 

Remark! 

Eaeb of tbe following it the equivalent of 1 quart 
of fluid milk: 

Evaporated milk: three 6-ounos oust on* 
14K-ounoe can. 

Nonfat dry milk or whole dry milk: 3 to 
3H ouneet. 

Amounts luggeeted for one tarring of etch food 
are ae followe: 

Canned meat, poultry: 9 to S ounots. 
Canned fleh: 9 to 8 ouneet. 
Canned mixture! of meat, poultry, or fleh 

with vegetable!, riot, macaroni, spaghetti, 
noodlet, or cooked dry beans: 8 ounoes. 

Condensed soups oontaining moat, poultry. 
Ash. or dry beans or dry peat: one-half of 
• loH-ounos can. 

Amounts suggested for one serving of ssoh food 
are as follows: 

Canned juices: 1 to 6 ounoei, single strength. 
Canned fruit and vegetables: 4 ounces. 
Dried fruit: 1M ounces. 



4. Cereals and baked good). 3 to 4 servings... 42to56:>rvings 
(3 to 7 
pounds). 

Amounts suggested for one serving of each food 
are as follows (selection depends on extant of 
cooking possible): 

Cereal: Ready-to-eat puffed: X ounce. 
Ready-to-eat flaked: % ounce. Other 
ready-to-eat cereal: 1 ounce. Uncooked 
(quick-cooking): \ uiince. 

Crackers: 1 ounce. 
Cookies: 1 ounce. 
Canned bread, ateanvjd puddings, and cake: 

1 to 3 ounces. 
Flour mixes: 1 ounce. 
Flour: 1 ounce. 
Macaroni,spaghetti, noodles: Dry: Xounce. 

Cooked,canned: 6ounces, 

5. Spreads for bread and 
crackers. 

Exaniplea: Cheeae apreada. Peanut and other 
nut butters. Jam, jelly, marmalade, preserves. 
Sirup, houey. Apple and other fruit butters. 
Relish, catsup, mustard. 

6. Fata and vegetable oil. Up to 1 pound 
or 1 pint. 

Amount depends on extent of cooking possible. 
Kinds that do not require refrigeration. 

Up to 1 pound 
or 1 pint. 

Amount depends on extent of cooking possible. 
Kinds that do not require refrigeration. 

7. Sugars, sweets, and nuts. 1 to 2 pounds... Sugar, hard candy, gum, nuts, instant puddings. 1 to 2 pounds... 

8. Miscellaneous According to family practicea and Examples: Coffee, tea, cocoa (instant). Dry 
extent of cooking possible. cream product (instant). Bouillon product*. 

Flavored beverage powders. Salt and pepper. 
Flavoring extracts, vinegar. Soda, baking 
powder. 

mammmmm»»^, -v 
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agers are likely to need more than 
the amount in the table: younger 
•-lukiren nerd less. 

By including, each day. foods 
from the eight groups listed, mem­
bers of your family can have a 
reasonably nutritious diet. 

I f necessary, inrlude special kinds 
of milk and strained, chopped, or 
nthrr specially prepared foods re-
•|iiiml for infants, toddlers, elderly 
lirrsons. ami others on limited diets. 

Whenever possible, choose cans 
and jars in sues that will fill your 
family's needs for only one meal. 
This is especially desirable for 
meat, ponhry. fish, vegetables, 
evaporated milk, and other foods 
that deteriorate rapidly after ft con­
tainer is opened. 

If your home food freezer is kv 
rated in your basement or where you 
would have safe access to it after 
attack, you might count foods in it 
as some of your reserve supply. 

Fond spoilage in a well-filled, 
well-insulated home freezer does 
not begin until several days after 
tmwer goes off. Food ia large freez­
ers will keep longer than food in 
small freezers. Once the freezer has 
been opened foods shouk* be used as 
promptly as possible. 

lainpli M M I Ptens 
Sample meal plans are presented 

IMI pages 8 and 9. These plans 
suggest the kinds of meals you could 
* n c from the foods shown in the 
table on pages 4 and 5. 

Half of the meals fit a situation 
where there are no cooking facili­
ties. The other meals require facili­
ties for heating water or food but 
not for any extended cooking. 

If yoa have provided a susaeieaJt 
variety of canned foods in your re­
serve Mpply. it is possible to have 
reasonably well-balanced meals. 
However, because of limited space 
and in order to nse fewer dishes, it 
may be mora practical to serve 
fewer foods at a meal and make the 
servings more generous. 

If you have prepared a f&!lout 
shelter, keep your reserve food sop-
ply there. If you have no shelter, 
keep it in that part of your base­
ment when? VOL will be safest in 
ex* of attack. 

In homes without basements and 
in apartments, yoor rood stockpile 
would probably be stored in the 
kitchen or in a storage closet-

To maintain the eating quality 
of yonr reserve food supply, keep 
foods in cans or jars in a dry place, 
where the temperature is fairly 
cool—preferably not above 70" F. 
and not below freezing. 

Protect food in paper hoses from 
rodents and insects by storing botes 
in tightly closed cans or other metal 
containers; leave the foods in their 
original boxes. Keeping these 
foods in metal containers also ex­
tends the length of time they can be 
stored. 
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Eating quality was the lint con­
sideration in setting the maximum 
replacement periods given on this 
page. Many food items will be 
acceptable for a much longer period 
if' storage temperatures do not 
usually exceed 70° F. Most of the 
foods suggested in table 1 would be 
safe to use after longer storage 
periods. 

It is a good idea to draw regularly 
on the food stockpile so that foods 
are used while they are still of good 
eating quality. As food items are 
used, replace them in the stockpile 
with fresh supplies. When you put 
in fresh supplies, put them at the 
back of the stockpile; keep older 
supplies in front. 

Here are suggested replacement 
periods for the kinds of food listed 
in table 1: 
t'se within 6 months: 

Evaporated milk 
Dried frail, in metal container 
Dry criap cracker*, in metal con­

tainer 
tinm 

1ST within 1 year: 
Nonfat dry or whole dry milk, in 

metal container 
Canned meat poultry, ash 
Mixtures of meat, vegetable*, aad 

cereal prodncu. in sealed can* or 
Jan 

Canned condensed meat-and-vegeta-
Me soap* 

Use wtthU 1 year:—CoaUaaed 
Dehydrated sonpa. In metal container 
Canned frails, frait jafces. and vege­

tables 
Cereal: 

swndy-ta-eat cereala, in. metal con­
tainer 

Uncooked cereal (aaick-cooking or 
instant), in metal container 

Hplrageaated fats, vegetable oila 
Sweets and nam: 

Hard candy 
Xats, canned 
Instant paddlngii 

MisceUaneoas: 
Coffee, ten. cocoa t instant > 
Pry cream pnsdetts (instant > 

flavored beverage product* 
flavoring extracts 
Soda, baking powder 

May be stored iadelnitety: 
Sngar 
Salt 

You may want to label cans and 
containers with the date of purchase 
and the approximate date when the 
particular item should be re­
placed by a new supply. Sug­
gested charts for keeping a record 
of your family food reserves are 
given OP pages 13,14, and 15 of this 
bulletin. 

Canned foods are generally safe 
to eat as long as the seal of the can 
is not broken. Food spoilage may 
have occurred if a can has bulging 
ends, is leaking, or if, when the can 
is opened, there is spurting liquid, 
<»ff-odor, or mold on the food. 

When food in glass containers be­
comes spoiled, the cover may bulge, 
or the container may show leakage 
of the food through the broken seal. 
Gas bubbles, cloudiness, and films 
of growth that can be seen through 
the glass may indicate bacterial 
growth. 



SAMPLE MEAL PLANS: No Cooking Fatilititt 

rtntday Steood day Third daj 

MORNING 

Citrus fruit juke.'. 
Re*dy-to-«4t careal. 
Milk, cold coffee,* or Wa.» 
Crtjokara. 
Ftanut butter or other apraad. 

Fruit juica.' 
Corned beef haah.' 
Crackera. 
Spread. 
Milk, cold coffee,* or tea.* 

Grapefruit eegmenta.' 
Ready-to-eat cereal. 
Vienna sausage.' 
Milk, cold coffee,* or tat.* 

ti with meat aauca.' 

Smad 
MilkTcold coffee,* or Ua.» 

NOON 

Baked beans.1 

Brown bread.1 

Tomatoea.' 
Fruit.' 
Milk, cold roffee,' or tea.' 

BETWEEN MEALS 

Fruit-flavored drink or fruit drink. Milk. 

Chile con carne with beaaa.' 
Crackera. 
Fruit.' 
Cookies. 
Milk, cold coffee,* or tea.* 

Tomato juice. 

NIOHT 

Lunch meat.' 
Sweetpotatoea.1 

Appiaaauea.1 

Milk, eoM coffaa,* or tea.' 

Pork and gravy.' 
Corn.1 

Potatoes.' 
Instant pudding. 
Fruit juice,1 

Sliced beef.1 

Macaroni and cheese.' 
Pr>a* and carrots.' 
Crackers. 
Milk, cold coffee,* or tea.' 

• Caaoad. * laetaal. 



SAMPLE MEAL PLANS: LmiUd Conking FaeilitUa 

Pint day ftocnnd day 
MORNING 

Citrua fruit juice.1 

Raady-to-oat oereal. 
Milk; 
Hot coffee,* ta*,* or cocoa.* 

Citrua fruit juice.1 

Hot cereal (quick-cooking). 
Milk. 
Hot coffee,' ten,* or cocoa.' 

Third day 

Prunes.' 
Rendy-to-pnt cereal. 
Milk. 
Crackers. 
Cheeea. 
Hot coffee,* tea,' or cocoa,* 

NOON 

Vegetable eoup.' 
Potato salad.1 

Cracken. 
Han apread.' 
Milk. 
Gaudy bar. 

Beef-and-vcgetable stew.' 
Green beam.' 
Crackers. 
Peanut buttor. 
Milk. 

BETWEEN MF.ALR 

Fruit-flavored drink or fruit drink. 

Beef and gravy.1 

Noodle*,' 
Peas and carrots.1 

Iutaotpudding. 
Hot coffee,* tea,* or cocoa.* 

Tomato juice, 
NIGHT 

Chile ron earne with beans,1 

Tomatoes.1 

Crackers. 
Hot coffee,1 tea,* or cocoa.* 

Fruit-flavored drink or fruit drink, 

Tuna fish,1 cream of celery soup,' 
mixed sweet pickles '—combined 
in one dish. 

Fruit.1 

Cookies. 
Hot coffoe,* tea,* or cocoa.* 

Lunch meat.' 
Hominy.1 

Applesauce.' 
Cookies. 
Peanuts. 
Hot coffee,* tea,* or cocoa.* 

i Canned. • Instant. 
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If thr sral has broken on jars of 
baby food, the "safety button" in 
the cvnter of the lid will be poshed 
upward instead of drawn down­
ward. 

Food front containers showing 
any signs of food spoilag* should be 
discarded immediately without 
ttut'Hg. 

Cquipmmt far C»tkiwg 
MM serving 

You need to have ready certain 
equipment for emergency cooking 
and serving. 

A suggested list includes: a snail, 
compact cooking unit, such as the 
ones used by campers; one or two 
cooking pans: disposable knives, 
forks, and spoons: paper plates, 
towels, cups, and napkins: can and 
bottle openers: nursing bottles and 
nipples if there is a baby in the 
family: measuring cup; medicine 

You and your family can get 
along for quite a while without 
food, but only for a short time 
without water. Store a 2 weeks' 
supply of water for each member of 
your family NOW. 

Allow at least one-half gallon of 
water per person each day, or 7 
gallons for a 2 weeks* period, for 
drinking purposes in moderate 
weather. Extra water should be 
stored where temperatures are 
above »!ie comfort zone. 

If a family member needs more 
than the minimum amount of water 
specified because of chronic illness 

dropper for measuring water puri­
fier: matches: and a pocket knife. 

If you already have plastic 
dishes, cups, forks, knives, and 
spoons, you may want to use them 
instead of disposable tableware. 
Tliey would probably take less 
space to store, but water for wash­
ing them might not be available 
after an attack. 

If disposable serving dishes and 
rating utensils are used, each fam­
ily will need to estimate the num­
ber required for a 2 weeks" period. 

Store your emergency cooking 
and serving equipment with your 
reserve food supply or near it. 

or other condition, be si>re to con­
sider I'.is needs in planning your 
supply of water. 

Snxtw of the need for liquids can 
br met by storing large quantities 
of fruit juice and soft drinks. 

If you want to have water avail­
able for bathing, brushing teeth, 
and dishwashing, it should be of the 
same quality as water stored for 
drinking, and must be stored in ad­
dition to the amount tientioned 
above. .Another 7 gallons of water 
is recommended for such purposes. 

Some of your water requirement 
could be met by making use of the 

WATER 
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water in home hot-water tanks and 
toilet tanks. 

At the time of attack, water in 
these tanks would lie safe to use. 
Know tin- location of your main 
iiiinming water valve so you can 
shut it off if directed by local health 
authorities, to prevent the entrance 
of contaminated water. As j. safety 
uteasure the valve on the gasline 
to your hot-water heater should be 
turned off also. 

Water from a hot-water tank can 
be obtained by opening the drain 
cock at the bottom of t!ie tank. 
To get a free flow of water with 
the water* inlet valve turned off. 
you may need to vent the tank by 
turning on a faucet somewhere on 
the waterline. Some hot-water 
tanks are automatically vented. 

Safe Sources of Water for 

It is of the utmost importance 
that water stored fot emergency use 
lie clean. Any water that, has been 
tested and approved by health au­
thorities would be safe to store. 

I f there is any question about the 
safety or cleanliness of the water 
you intend to store or if it has not 
Iwen tested and approved by health 
authorities, it must be purified be­
fore it is stored. 

How to Purify Water 
BoBhag.—The safest method of 

purifying water is to boil it vigor­
ously for 1 to 3 minutes to destroy 
bacteria that might be present, 
(toiling, however, does not destroy 
radioactivity. To improve the taste 
of the water after it has been boiled, 
pour the boiled water from one 
clean container to another several 
times. 

Easy attach method.—Any 
household bleach solution that con­
tains hypochlorite, a chlorine com-
|K>und, as its only active ingredient 
will purify water easily and in­
expensively. 

Bleach solutions with 5.25 per­
cent of sodium hypochlorite are 
most common. They are available 
in grocery stores. Add the bleach 
solution to the water in any clean 
container in which it can be thor­
oughly mixed by stirring or shak­
ing. The following table shows the 
proper amount of a 5.25-percent 
solution to add to water. 

Amount of 

Amount of solution 
to add to— 

water 
Clear 
water 

Cloudy 
water 

1 quart (H 
gallon). 

1 gallon 

2 drops. 

8 drop*, 
tftea-

spoon. 

4 dropj. 

IS drop*. 
1 tea­

spoon. 
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Add the chlorine solution to the 
water and stir, than tat tha mixture 
stand for 90 minute*. After this 
length of time the water shomid 
still have a distinct taste or sndl of 
chlorine. If this teste or small is 
not present, add another dose of tha 
solution to the water and let tha 
water stand another 15 minutes, 
The taste or smell of chlorine in 
water thus treated is a sign of 
safety. If yon cannot detect chlo­
rine in the water yon are trying to 
purify by this method, do not store 
it. The chlorine solution may hare 
weakened through age or for some 
other reason. 

lewlna ar tnfeatt peariffcatlsfi.— 
If you hare ordinary household 2-
percent tincture of iodine in your 
home medicine chest, you can use it 
to purify small quantities of water. 
Add 3 drops of tincture of iodine to 
each quart of clear water, 6 drops to 
each quart of cloudy water. For a 
gallon, add 12 drops for clear water, 
24 drops for cloudy water. Stir 
thoroughly. 

Water-purification tablets that 
release chlorine or iodine can be 
used safely to purify water. They 
are inexpensive and can be bought 
at most sporting goods stores and 
some drugstores. 

If you use water-purification tab­
lets, follow the directions on the 
package. Usually 1 tablet is suf­
ficient for 1 quart of water; double 
the dos&ge if the water is cloudy. 

Storing Water Rtftrvw 
Store your water reserves in thor­

oughly washed, clean containers, 

preferably of heavy plastic with 
tight-fisting caps, or in glass jags or 
bottles with screw tops. Metal con­
tainers tend to give water an un­
pleasant taste. 

You may want to bay 5-gailon 
containers of rigid plastic or glass 
for water storage. The plastic con­
tainers have the advantage of being 
shatterproof and lighter iu weight 
than glass jugs. 

Pack glass containers tightly 
against damage or shock. Pot 
newspapers, excelsior, or other 
packing material between the con­
tainers to keep them from coming 
in contact with one another. 

Clean water stored in this way 
should remain palatable for an in­
definite period. It is advisable to 
check the containers every few 
months for leaks. At the sanw time 
check the water for cloudiness or 
other undesirable appearance or un­
desirable taste. If undesirable ap­
pearances or tastes have developed, 
the water should be changed. 

WARNING 
Water that has been con­

taminated by radioactive ma­
teria] should not be used unless 
no alternate supply is avail­
able. The danger from water 
contaminated in this way is 
greatest immediately a f t e r 
fallout deposition. Infanta 
and children are more at risk 
from such water than are 
adults. 

Water from springs and 
covered wells could be used. 
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In Tin? of Fn<*njencu: A I'iiizeti'x //•nufhoitk ot> . . . Xu-
rlf.tr Attack . . . \.it>mi! / / - V m . " 11-14. Manli I'.HVv 
This ha.uibor-k. prv.-nivd l>y th«> (>fti«v of Civil Ih'frnsr. I'.S. 
iH'parfnu'iit .>f IV'.-'usi-. <-i»itnilis omipn-hi-nsivi' iiif<>nii:itKMI 
on tin- I'tfi-rts of uih'lt-ar weapons and natural disasters, ami 
how |x-«>[,!,• can pniC«-«-t tiieinsrlvt-s. FVsrriptions of home fall­
out shelters and im-rinxls of improvising shelter an- iii<-'iid«-d. 
Y«MI mil obtain i-op-»-s from your >tate »r lora! rivii il-fciw 
office. 

/,".-;/ /v/V/«.w. MP :>4. May l'.»7n. This publication, pre­
pared by the Office ot Civil Defense. I'.S. Departmcitt of IV 
fensc. bnf-rty descrilw's t.>c naflouwule civil dt-fonsf pmjfrani. 
ami also present:: j>ersonal-prvpamlness information. You 
ma obtain copi.-s from your Sfate or local ••!vil defense office. 

Pffrntf Agc in*t Radioactive FalUwi on the Farm. Farmers* 
Bulletin 2107. Presents easily understood information on the 
effects of radioactive fallout on the farm. Includes recom­
mendations for the protection of the farm family, for livestock, 
and for land and crops. Further information or. radioactive 
fallout may be obtained from your county agricultural agent 
or from Y.5*. Department of AgricultJire, Washington, IXC. 
20-2.V). 

The following motion pictures on defense and radioactive 
fallout are available: 

FrJlmit and Agriculture. (USDA, 16 rr.m., sound, color, 
2:> minutes.) 

The Safert Place. (ITSDA, 16 mm., soind, color, 13% 
minutes.) 

These films may be borrowed from the film library of your 
State land-grant college. For the address of the land-grant 
college in your State, write to Motion Picture Service, Office 
of Information, U.S. Department of Agriculture. Washington, 
D.C. 20250. 

About Fallout. (OCD, 16 mm., sound, color, 24 minutes.) 
This may be boiTowed from your Army Audio-Visual Com­

munication Center (formerly Army Film and Equipment 
Exchange). 
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