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Foreword/Disclaimer 
This guide is intended to provide practical, potentially life-saving information for 
individuals and families facing an extreme emergency involving radioactive fallout. The 
procedures outlined focus on creating an expedient indoor shelter using commonly 
available household materials. Such a shelter can significantly increase the chances of 
survival by reducing exposure to harmful radiation during the critical period after a 
nuclear detonation. 

It is crucial to understand that the guidance provided herein is for emergency, 
last-resort scenarios. This document is not a substitute for purpose-built, 
professionally engineered fallout shelters, nor does it supersede any instructions or 
guidance issued by official emergency management agencies. In any crisis, the 
directives from local, state, and federal authorities (such as FEMA – Federal 
Emergency Management Agency) must always take precedence. The effectiveness of 
any do-it-yourself shelter is heavily dependent on the correct application of the 
principles described, the specific materials used, their careful assembly, and the 
unique circumstances of the event. This guide aims to empower individuals with 
knowledge to make informed decisions and take protective actions when no other 
options are readily available. While DIY solutions can offer a substantial degree of 
protection compared to no shelter at all, they have inherent limitations, particularly 
against the immediate effects of a nuclear explosion such as blast and heat.1 The 
primary focus of this guide is protection against radioactive fallout, which is a delayed 
and lingering hazard. 

Chapter 1: The Threat of Fallout – Why You Need a Plan 
1.1 What Happens After a Nuclear Detonation? A Brief, Non-Alarmist Overview 

A nuclear detonation unleashes immense energy, resulting in immediate and 
devastating effects including an intense blast wave, extreme heat, and an initial burst 
of highly penetrating radiation. These prompt effects cause widespread destruction 
near the point of detonation. However, for areas further away from the immediate 
blast zone, a significant and more widespread danger emerges later: radioactive 
fallout.3 

Fallout consists of radioactive particles that are drawn up into the atmosphere by the 
explosion—dust, soil, debris from the detonated device, and vaporized materials from 
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the target area. This material becomes radioactive due to exposure to neutrons 
released during the nuclear fission process.3 Carried by prevailing winds, these 
radioactive particles can travel hundreds of miles and gradually settle back to Earth, 
blanketing large areas.5 Official guidance has long emphasized that fallout shelter is 
needed everywhere, as wind patterns can be unpredictable.5 

1.2 Understanding Radioactive Fallout 

Radioactive fallout is not a mysterious gas or energy wave that seeps through cracks. 
It is composed of physical particles, ranging in size from fine dust to coarser, sand-like 
material.3 These particles emit ionizing radiation as they undergo radioactive decay. 
The primary type of radiation of concern from fallout, in terms of external exposure, is 
gamma radiation. Gamma rays are highly energetic electromagnetic waves, similar to 
X-rays but typically more powerful. They can travel significant distances through air 
and penetrate many materials.3 

It is important to understand that the radioactive particles themselves are the source 
of the hazard. Once these particles are removed (e.g., by washing or brushing off), 
the immediate "contamination" threat from those specific particles is gone, though 
the gamma radiation they emit can penetrate shielding materials. The invisible nature 
of gamma radiation, coupled with the fact that fallout may not begin to arrive for 10 
minutes to several hours after a detonation, depending on distance and wind 
conditions 6, can create a deceptive sense of safety. However, the threat is real and 
can persist for extended periods, making preparedness essential.4 

1.3 Why Fallout is Dangerous: Biological Effects of Gamma Radiation 

Gamma radiation from fallout poses a severe threat to living organisms because it is a 
form of ionizing radiation. This means it has enough energy to knock electrons out of 
atoms and molecules within the body's cells, creating ions and free radicals. These 
can cause damage through several mechanisms: 

● Direct Effects: Radiation can directly strike and alter critical cellular components, 
such as DNA (deoxyribonucleic acid), the molecule carrying genetic information. 
Damage to DNA can impair a cell's ability to reproduce correctly or function at all, 
potentially leading to cell death or mutations.7 

● Indirect Effects: Since the human body is largely composed of water, gamma 
radiation frequently interacts with water molecules (H2 O). This interaction can 
break the water molecules apart, producing highly reactive fragments such as 
hydrogen (H) and hydroxyls (OH). These fragments can then recombine to form 
toxic substances, like hydrogen peroxide (H2 O2 ), which can further damage 
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cellular structures.7 

Exposure to high doses of gamma radiation over short periods can lead to Acute 
Radiation Syndrome (ARS), also known as radiation sickness. Symptoms of ARS can 
include nausea, vomiting, diarrhea, fatigue, hair loss, and changes in blood cell 
counts.7 The severity of ARS depends on the radiation dose received. Very high doses 
can be fatal. Cells that reproduce rapidly, such as those in the bone marrow (which 
produce blood cells), the lining of the gastrointestinal tract, and lymphocytes (a type 
of white blood cell), are generally the most sensitive to radiation damage.7 Even if 
initial exposure is not lethal, radiation can cause long-term health effects, including an 
increased risk of various cancers (such as leukemia, thyroid, lung, and breast cancer) 
and genetic damage that could affect future generations.4 

The fundamental purpose of a fallout shelter is to significantly reduce the amount of 
gamma radiation an individual receives, thereby minimizing these harmful biological 
effects. Even partial protection can make a critical difference in survival and long-term 
health outcomes. The fact that fallout consists of physical particles means that 
measures to prevent these particles from entering the shelter (sealing) and methods 
to remove them from people or items (decontamination) are practical and effective, 
which is a crucial consideration for DIY solutions. 

Chapter 2: Shielding Saves Lives – The Basics of Protection 
Surviving the aftermath of a nuclear event where fallout is present hinges on 
understanding and applying fundamental principles of radiation protection. These 
principles are often summarized as Time, Distance, and Shielding. For a DIY indoor 
fallout shelter, maximizing shielding is the primary goal, but all three play 
interconnected roles. 

2.1 The Three Pillars of Radiation Protection: Time, Distance, Shielding (Mass) 

● Time: The less time spent exposed to radiation, the lower the accumulated dose. 
Radioactive materials in fallout decay over time, meaning their intensity 
decreases. A widely cited guideline is the "7/10 rule," which states that for every 
seven-fold increase in time after a detonation, the radiation exposure rate from 
fallout decreases approximately ten-fold.8 For example, if the radiation rate is 
1000 units per hour (R/hr) at 1 hour after the event, it would be about 100 R/hr 
after 7 hours, 10 R/hr after 49 hours (roughly 2 days), and 1 R/hr after 343 hours 
(roughly 2 weeks). This rapid initial decay is why sheltering for the first few days is 
especially critical. 

● Distance: The greater the distance from the source of radiation (the fallout 
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particles), the lower the radiation intensity received. This is partly due to the 
inverse square law, which states that for a point source of radiation, intensity 
decreases with the square of the distance.8 While fallout spread over a large area 
isn't a perfect point source, the principle holds: maximizing distance from 
concentrated fallout (e.g., on the roof or ground outside) reduces exposure. Even 
a few feet of separation can be beneficial. 

● Shielding (Mass): This is the most critical factor for a fallout shelter. Placing 
dense materials between individuals and the source of radiation absorbs some of 
the gamma rays, reducing the amount that reaches the occupants. The 
effectiveness of a shielding material depends on its density and thickness.3 
Essentially, the more mass encountered by the radiation, the more it is attenuated 
(weakened). This is why heavy materials like concrete, earth, and even densely 
packed books are effective. 

2.2 Understanding Protection Factor (PF) 

The Protection Factor (PF) is a simple measure of how much a shelter reduces 
radiation exposure. It is the ratio of the radiation dose an unprotected person would 
receive outside to the dose a person would receive inside the shelter.8 For example, a 
shelter with a PF of 40 means that a person inside would receive 1/40th (or 2.5%) of 
the radiation they would be exposed to if they were outside and unprotected. 

The higher the PF, the better the protection. While professionally constructed shelters 
aim for very high PFs (e.g., PF 1000 or more), even a relatively modest PF achieved 
with a DIY shelter can significantly improve survival chances. FEMA guidance suggests 
that a PF of 10 (reducing radiation by 90%) is considered adequate for saving a large 
number of lives in a widespread fallout scenario.11 The goal of a DIY shelter is to 
achieve the highest practical PF using available household materials. 

2.3 Understanding Half-Value Layers (HVL) 

The Half-Value Layer (HVL) is a standard measure used to describe the shielding 
capability of a material. It is defined as the thickness of a specific material required to 
reduce the intensity of a particular type of radiation (in this case, gamma rays from 
fallout) by one-half.12 For example, if the HVL of concrete for fallout gamma rays is 
approximately 3.3 inches 8, then 3.3 inches of concrete will reduce the radiation 
intensity by 50%. 

The protective effect of HVLs is cumulative and multiplicative in terms of the 
Protection Factor. 

● 1 HVL reduces radiation by 1/2 (PF = 2). 
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● 2 HVLs reduce radiation by 1/2 x 1/2 = 1/4 (PF = 4). 
● 3 HVLs reduce radiation by 1/2 x 1/2 x 1/2 = 1/8 (PF = 8). 
● And so on. Generally, the Protection Factor is 2n, where 'n' is the number of 

HVLs.8 It takes 10 HVLs to achieve a PF of 210, which is 1024 (often rounded to PF 
1000). 

The key determinant of a material's HVL for gamma radiation is its density.9 Denser 
materials generally have smaller HVLs, meaning less thickness is required to achieve 
the same level of shielding. For instance, lead has a much smaller HVL than wood for 
the same energy gamma rays. While it's common to speak of HVL in terms of 
thickness, it's the mass of the material packed into that thickness that actually 
provides the shielding. This concept, often referred to as areal density (mass per unit 
area), is fundamental. For DIY purposes, this means that tightly packing materials like 
books or ensuring water containers are completely full is more effective than using the 
same materials loosely arranged, as this maximizes the mass the radiation must pass 
through. 

The multiplicative nature of PFs with each added HVL is an empowering concept for 
DIY shelter builders. Even if one can only add a few HVLs worth of common household 
materials, the reduction in radiation exposure can be substantial, making the effort 
highly worthwhile. 

Table 2.1: Understanding Protection Factors (PF) and Half-Value Layers (HVLs) 

Number of HVLs Resulting 
Protection Factor 
(PF) 

Percentage of 
Outside Radiation 
Received 

Simplified Analogy 
of Radiation 
Reduction 

1 2 50% Like turning down 
loud music by half 

2 4 25% Like reducing a shout 
to a normal speaking 
voice 

3 8 12.5% Like reducing a 
normal voice to a 
quiet whisper 

4 16 6.25%  
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5 32 3.125%  

6 64 1.56%  

7 128 0.78%  

8 256 0.39%  

9 512 0.195%  

10 1024 ~0.1% Like reducing a 
deafening roar to 
barely audible 

Note: This table illustrates the theoretical relationship. Actual PFs can vary based on 
shelter geometry, specific fallout characteristics, and the energy spectrum of the 
gamma radiation. 

Chapter 3: Finding the Safest Spot: Choosing Your Indoor Shelter 
Location 
Selecting the most suitable location within a home or building for an improvised 
fallout shelter is a critical first step. The goal is to utilize the existing structure to 
provide as much initial protection as possible, which will then be augmented by the 
DIY shielding materials. 

3.1 General Principles for Location Selection 

The primary principle is to maximize both distance and shielding mass between the 
shelter occupants and the radioactive fallout, which will accumulate primarily on the 
roof and the ground outside the building.6 

● Below Ground is Best: Basements or cellars offer the most significant inherent 
protection because the surrounding earth acts as an excellent shield against 
radiation from fallout on the ground.5 

● Central Locations: In any structure, a more central location is generally better 
than one near exterior walls. This is because it increases the distance from fallout 
on outside walls and ground, and also benefits from the shielding provided by 
multiple interior walls and the mass of the building itself.6 

● Lower Floors: In multi-story buildings without basements, lower floors are 
preferable to upper floors, as this increases distance from fallout on the roof and 
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may offer some shielding from the mass of the floors above.11 

● Minimize Windows and Openings: Areas with few or no windows are ideal, as 
windows offer negligible shielding and can be points of entry for fallout particles 
if broken.6 

The "geometry of protection" is an important consideration. Fallout particles settle on 
horizontal surfaces like the ground and the roof.11 Therefore, radiation will be coming 
from above (the roof) and from all sides (ground-level contamination and fallout on 
exterior walls). A well-chosen location minimizes exposure from these multiple 
directions by taking advantage of the building's inherent structure. 

3.2 Evaluating Your Home: Specific Location Options 

● Basements: 
○ Pros: Significant natural shielding from surrounding earth. Often have thick 

concrete walls and floors. Typically fewer or smaller windows. Department of 
Defense guidance from the Cold War era identified basements as generally 
the least expensive and most effective starting point for family fallout 
shelters.5 Even a typical basement in a wood-frame house can provide a PF of 
10 or more.11 

○ Cons: Potential for flooding if groundwater is high or drainage is poor.10 
Susceptibility to fire and smoke if the house above catches fire.10 Structural 
collapse if the house above is severely damaged by blast (though this guide 
focuses on fallout protection, which assumes survival of the initial blast). 

○ Best Spot in a Basement: A corner is generally the most protected area, 
particularly one that is furthest from any windows and ideally below the most 
central and heavily constructed part of the house above.14 The earth provides 
shielding from three sides (two walls and the floor). 

● No Basement? Ground Floor Options: 
○ Central Interior Room/Closet/Bathroom: An interior room, hallway, or large 

closet with no exterior walls or windows is the next best option. A bathroom 
can be good if it's centrally located and has no windows, as the plumbing 
within walls adds some minimal mass. 

○ Area Surrounded by Most Interior Walls: Choose a space that has the 
maximum number of interior walls between it and the outside. 

○ Avoid: Rooms with numerous or large windows, sliding glass doors, or those 
with multiple lightweight exterior walls. Stay away from areas directly under 
lightweight roof structures if possible. 

● Apartments/Multi-Story Buildings: 
○ Lowest Possible Central Floor: The ideal location is in the center of the 
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lowest practical floor. This maximizes distance from the roof and ground-level 
fallout and utilizes the shielding of surrounding apartments and building 
materials.6 

○ Interior Hallways: Central hallways on lower floors, away from windows, can 
offer good protection. 

○ Underground Parking Garages: If accessible and deemed structurally sound 
and safe from other hazards (like fire or collapse), these can provide excellent 
protection due to the surrounding earth and concrete.3 

○ Avoid: Apartments on high floors, corner apartments with many exterior 
walls/windows, and areas near large expanses of glass. 

3.3 What to Avoid 

When selecting a shelter location, certain areas should be actively avoided: 

● Areas with Large Windows or Glass Doors: Glass offers virtually no shielding 
and can be easily broken, allowing fallout dust to enter. 

● Top Floors and Attics: These locations are closest to fallout accumulating on the 
roof and offer the least shielding from above. 

● Rooms with Lightweight Exterior Walls: Structures made of thin wood siding, 
single-layer brick veneer with minimal backing, or large sections of uninsulated 
single-pane glass offer poor protection. 

● Mobile Homes and Vehicles: These provide very little protection against fallout 
radiation. While a vehicle might offer momentary protection from blast effects if 
caught in the open, it is not a viable fallout shelter. Occupants should move to a 
more substantial structure as soon as the immediate blast wave has passed.15 

It's important to remember that the existing structure of the house or building 
provides a baseline level of protection. Any DIY shelter constructed inside is 
enhancing this pre-existing PF.16 By carefully selecting the initial location, one can 
significantly reduce the amount of additional shielding material needed to achieve a 
meaningful level of safety. 

Chapter 4: Your DIY Indoor Fallout Shelter – The "Core Refuge" 
Method 
Once the safest available area in the home has been identified, the next step is to 
construct an improvised "Core Refuge." This method focuses on creating a smaller, 
very densely shielded inner space within that chosen room, concentrating available 
shielding materials to maximize protection for the occupants. 
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4.1 The "Core Refuge" Concept 

The "Core Refuge" is essentially a small, fortified space built using the densest 
household items available. The principle is derived from the "core area shelter" 
concept sometimes used in larger buildings, where central, more protected zones are 
designated 17, but adapted here for rapid, DIY construction with everyday objects. 
Think of it as building a very strong, small "fort" or "nest" inside the most protected 
part of a room. By reducing the volume of the space to be shielded, available 
materials can be used to create thicker, more effective barriers around the occupants. 

4.2 Gathering Your Shielding Materials: What Works from Around the House? 

The primary principle for selecting shielding materials is to prioritize mass and 
density. The heavier a material is for its size, the better it will be at attenuating 
gamma radiation. 

● Books and Paper: Tightly packed books, magazines, and newspapers are 
surprisingly effective. Stack them densely, with spines facing outwards if possible, 
to create solid blocks. Older civil defense literature suggested that about 16 
inches (approximately 40 cm) of densely packed books could offer significant 
shielding.5 The key is tight packing to maximize density; loosely stacked paper is 
far less effective. The density of stacked paper or books can range from 600 to 
900 kg/m³, depending on the type of paper and how well it is compressed. 

● Water: Water is an excellent shielding material due to its density (approximately 
1000 kg/m³, or 62.4 lb/ft³). Full containers such as large jugs, bottles, or even a 
bathtub (if the shelter can be built around it and the floor is strong enough to 
support the weight) can be used. One HVL for water is around 7 inches (18 cm).8 
Ensure all containers are completely full to maximize their mass. 

● Furniture: Heavy, solid wood furniture like dressers, chests of drawers, desks, 
and bookshelves can form the structural components of the refuge. These should 
be filled with other dense items (books, canned goods, clothing) to increase their 
shielding mass. Avoid lightweight, hollow-core, or particleboard furniture if 
denser options are available, or use them only as outer layers or for structural 
support if necessary. 

● Clothing and Bedding: Dense textiles like blankets, sleeping bags, quilts, and 
tightly packed piles of clothes can add some mass, especially if compressed. 
While not as effective as denser materials like books or water, they can be used to 
fill gaps, add to the thickness of walls or the roof, and provide comfort. 

● Earth/Sand (If Practical for Indoor Use): If readily available and can be brought 
indoors safely (without compromising the structural integrity of the floor, 
especially on upper levels), bags of garden soil, sand, or even cat litter can 
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provide excellent shielding. Packed earth has a density of around 1600 kg/m³ 
(100 lb/ft³) 8, and an HVL of about 3.6 to 4.8 inches (9-12 cm).8 About 12 inches 
(30 cm) of earth was considered good shielding in older guidance.5 

● Other Dense Items: Do not overlook other heavy items: canned goods (stacked 
densely), toolboxes filled with tools, bricks or concrete blocks if available, stored 
bags of cement or plaster, etc. 

The structural integrity of both the DIY shelter itself and the floor of the house (if the 
shelter is not built on a concrete slab basement) is a critical consideration. 
Concentrating a very large amount of weight in a small area on a wooden floor could 
lead to collapse, creating a worse hazard. Users must exercise caution and common 
sense regarding the amount of mass being piled up, especially on upper floors. 

4.3 Step-by-Step Construction Guide (Illustrations Recommended for PDF) 

Step 1: Prepare the Chosen Area. 

● Clear the selected space (e.g., a basement corner, an interior closet). Remove any 
light or unnecessary items. 

● If using a corner, the existing house walls will form two sides of the refuge, 
reducing the amount of material needed for construction. 

Step 2: Build the Walls of Your Core Refuge. 

● Use the heaviest pieces of furniture (e.g., filled dressers, bookshelves laden with 
books) to define the outer perimeter of your small refuge. Position them to create 
a snug space, just large enough for occupants to sit or lie down. 

● Against the inside of this furniture perimeter, and against any existing house walls 
that form part of the refuge, tightly stack your densest shielding materials. This 
includes books, water containers, bags of earth/sand (if used), and other heavy 
items. 

● Aim for a minimum thickness of 1 to 2 feet (30-60 cm) of dense material for the 
walls, if possible. The more mass, the better. 

● Leave a small, shielded entrance. An "L-shaped" or baffled entrance (where one 
has to make a right-angle turn to enter) is best, as gamma rays travel in straight 
lines. This prevents direct streaming of radiation into the shelter.3 The entrance 
can be formed by overlapping shielding materials or using a heavy piece of 
furniture. 

Step 3: Create the Roof of Your Core Refuge. 

● This is a critical step, as fallout will accumulate on the floor or roof directly above 
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the shelter. 
● Place strong, flat items over the top of your shielded walls. This could include 

solid wood tabletops, sturdy doors removed from their hinges, or thick, wide 
boards. Ensure these are well-supported by the walls to prevent collapse. 

● On top of this improvised roof, pile as much additional shielding material as it can 
safely support. Again, use the densest items available: more books, water 
containers, bags of earth/sand, or thick layers of clothing/blankets. The principle 
is similar to historical shelter designs where roof shielding was paramount.5 

● Continuously check for stability. The roof must be strong enough not to sag or 
collapse under the weight of the shielding. 

Step 4: Seal Gaps (Optional but Recommended for Dust Control). 

● While the primary threat is gamma radiation, which passes through small gaps, 
reducing the infiltration of fallout particles (dust) is also beneficial. 

● Use blankets, towels, plastic sheeting, and duct tape to cover any obvious small 
gaps in the walls or roof of the Core Refuge.6 This also helps slightly with 
temperature regulation. 

4.4 How Much Shielding is "Enough"? 

The goal is to achieve the highest Protection Factor (PF) practically possible with the 
available materials and time. 

● A PF of at least 10 (which reduces radiation exposure to 10% of the outside level) 
is a good minimum target for an expedient shelter and can be life-saving.11 This 
typically requires about 3 to 4 HVLs of shielding material. 

● A PF of 40 (reducing radiation to 2.5%) is even better, requiring about 5 to 6 HVLs. 
● For example, using the older estimate of 16 inches of books providing significant 

protection 5, achieving 3-4 HVLs might require a substantial thickness of books if 
they are the primary shielding material. (Note: Precise HVL for books is variable 
and depends heavily on packing density). 

● The guiding principle is: more mass equals more protection. Prioritize the 
densest materials and make the shielding layers as thick as structurally feasible. 

The "Core Refuge" design is inherently scalable. If time and resources permit, or if the 
situation allows for improvement after initial construction, additional layers of 
shielding can be added to the walls and roof, progressively increasing the PF. This 
adaptability is a key strength, allowing individuals to improve their protection 
incrementally. 

Table 4.1: Approximate Shielding Value of Common Household Materials (Referenced here, full 
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table in Appendix A) 
This table (detailed in Appendix A) will provide users with estimates of density and relative 
shielding effectiveness for common items like packed books, water, solid wood, and packed 
earth, guiding their material selection. It will emphasize that these are approximations and 
that dense packing is crucial. 
Chapter 5: Breathing Easy: Simple Shelter Ventilation 
Ensuring a supply of breathable air is essential for any occupied enclosed space, 
including a DIY fallout shelter. While the primary focus is on shielding from radiation, 
ventilation addresses the risks of carbon dioxide (CO2 ) buildup, oxygen (O2 ) 
depletion, and excessive heat and humidity, particularly with multiple occupants over 
several days. 

5.1 Why Ventilation Matters 

In a small, sealed shelter, occupants consume oxygen and exhale carbon dioxide. Over 
time, CO2  levels can rise to dangerous concentrations, causing drowsiness, 
headaches, dizziness, and eventually unconsciousness or death. Simultaneously, 
oxygen levels can fall too low to sustain life. Civil defense guidelines often specify a 
minimum fresh air supply per person, for example, 3 cubic feet per minute per 
occupant, to prevent these issues.16 Furthermore, body heat and moisture from 
respiration can make an unventilated shelter uncomfortably hot and humid, especially 
after prolonged occupancy.3 

5.2 Basic Principles for Improvised Ventilation 

For a DIY shelter, complex ventilation systems are impractical. However, some basic 
principles can be applied: 

● Controlled Air Exchange: The goal is to allow some fresh air in and stale air out 
without significantly compromising radiation shielding. This means small, 
strategically placed openings rather than large, direct pathways to the outside. 

● Baffled Openings: Any openings for ventilation should be baffled or offset 
(similar to the shelter entrance design) to prevent a direct line-of-sight for 
radiation to enter. An L-shaped path for air can help achieve this. 

● Natural Convection (If Possible): If the shelter design allows, having a small air 
intake near the floor and a small exhaust outlet near the ceiling can promote 
natural convection (the tendency for warm, stale air to rise and be replaced by 
cooler, fresher air). This is often difficult to achieve effectively in a simple DIY 
setup made of household items. 

5.3 The Kearny Air Pump (KAP) – A Simple DIY Option (Simplified Description) 
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A highly effective, low-tech solution for ventilating expedient shelters is the Kearny Air 
Pump (KAP), developed by Cresson Kearny.3 The KAP is a manually operated 
flap-valve pump that can be constructed from common materials like cardboard, 
plastic sheeting, wood, and tape. It works by creating a one-way flow of air, efficiently 
pulling fresh air into the shelter and expelling stale air. Detailed instructions for 
building a KAP are available in Kearny's "Nuclear War Survival Skills".19 

While constructing a full KAP might be beyond the scope of an immediate, very rapid 
shelter-building effort for some, understanding its principle is useful: creating a 
forced, directional airflow. Even a simplified hand-fanned flap or a basic pumping 
action through a baffled opening can be more effective than relying solely on passive 
diffusion. 

As an alternative, if radiation levels outside the core refuge but within the larger room 
(e.g., basement) are determined to be significantly lower (e.g., via official broadcasts 
or a radiation meter, if available), very brief, controlled opening of the core refuge's 
entrance for a few minutes at a time could allow for some air exchange. This must be 
done with extreme caution and awareness of potential increases in radiation 
exposure. 

5.4 Air Filtration: Is it Necessary for Fallout? 

For protection against radioactive fallout particles, extensive air filtration systems (like HEPA 
filters) are generally not considered essential for an expedient shelter.3 The most dangerous 
fallout particles are relatively large (like sand or fine pumice) and are not easily inhaled deep 
into the lungs if basic precautions are taken.3 Unfiltered air is typically considered safe in this 
context, as the primary danger is from the gamma radiation emitted by particles outside the 
shelter. 
However, placing a simple cloth (e.g., a t-shirt or towel) over any air intake opening can help 
reduce the amount of ordinary dust (which could include some very fine fallout particles) 
entering the shelter. This is a simple measure that adds a small degree of extra protection 
without significantly impeding airflow. 
A critical balance must be struck between sealing the shelter as effectively as 
possible against radiation (as discussed in Chapter 4) and providing enough 
ventilation for occupants to remain safe and reasonably comfortable. Small, baffled 
openings are key to achieving this balance. The number of occupants and the overall 
volume of the Core Refuge will significantly influence how quickly air quality can 
degrade; a smaller, more crowded shelter will require more attention to ventilation.10 

Chapter 6: Stocking Your Shelter: Essential Supplies for Survival 
Once the Core Refuge is constructed, having essential supplies on hand is critical for 
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surviving the period of confinement, which could last from several days to two weeks 
or more, depending on the severity of the fallout. The following list is based on 
general emergency preparedness guidance.15 While pre-stocking a dedicated 
emergency kit is ideal, this chapter also considers items that might be quickly 
gathered from around the house in an imminent crisis. 

6.1 Water: The Most Critical Need 

● Requirement: A minimum of one gallon (approximately 4 liters) of water per 
person per day is recommended. This accounts for drinking needs and basic 
personal sanitation.18 

● Storage: 
○ Pre-stocked: Commercially bottled water is the safest and easiest option. 

Store it in a cool, dark place. 
○ Quickly Gathered: If time is short, fill clean food-grade containers (soda 

bottles, juice jugs, cooking pots) with tap water. Bathtubs can also be filled if 
they are clean and the water is intended for sanitation or can be purified for 
drinking later. 

● Purification: If unsure about water quality, have a method to purify it (e.g., 
household bleach – typically 8 drops per gallon of clear water, 16 drops for cloudy 
water, let stand 30 minutes; or water purification tablets). 

6.2 Food: Non-Perishable and Easy to Prepare 

● Requirement: A supply of non-perishable food to last for the anticipated shelter 
duration. Aim for at least 3-7 days, but ideally two weeks if storage space and 
resources allow, as older civil defense guidance suggested a potential 2-week 
shelter stay.8 

● Types of Food: 
○ Canned goods (meats, fish, fruits, vegetables, soups). 
○ Dried foods (pasta, rice, beans – though these require water and cooking, 

which may be limited). 
○ Energy bars, protein bars, granola bars. 
○ Peanut butter, crackers, dried fruit, nuts. 
○ Comfort foods (hard candy, powdered drinks). 

● Essential Tool: A manual can opener.18 Do not rely on electric can openers. 

6.3 First Aid and Medications 

● First Aid Kit: A well-stocked first aid kit is crucial for treating minor injuries.18 
Include adhesive bandages, sterile gauze pads, antiseptic wipes, adhesive tape, 
scissors, tweezers, and pain relievers. 
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● Prescription Medications: Ensure at least a several-day supply (ideally longer) 
of any essential prescription medications for all household members.18 Keep them 
in their original containers with dosage information. 

● Over-the-Counter Medications: Pain relievers (ibuprofen, acetaminophen), 
anti-diarrhea medication, antacids, laxatives.18 

6.4 Sanitation and Hygiene 

Maintaining hygiene is vital for health and morale in a confined space. 

● Human Waste: An empty bucket with a tight-fitting lid, lined with heavy-duty 
plastic garbage bags, can serve as an emergency toilet. Store plastic ties for 
sealing the bags after use.18 Cat litter or sawdust can help with odor control if 
available. 

● Personal Cleaning: Moist towelettes, hand sanitizer, bar soap or liquid soap.18 

● Other Items: Toilet paper, feminine hygiene products, paper towels. 

6.5 Communication and Information 

● Radio: A battery-powered or hand-crank AM/FM radio is essential for receiving 
official news, instructions, and updates from emergency authorities.15 A NOAA 
Weather Radio with a tone alert feature is highly recommended if available. 

● Batteries: Plenty of extra batteries for the radio and flashlights.18 Store them in a 
waterproof container. 

6.6 Lighting 

● Flashlights/Lanterns: Several reliable flashlights or battery-operated lanterns 
are needed.18 LED types are preferred for their long battery life. 

● Batteries: Again, ample spare batteries are critical. 
● Avoid Candles: Candles pose a significant fire risk in a confined shelter and 

consume oxygen. They should be avoided. 

6.7 Tools and Other Useful Items 

● Duct Tape and Utility Knife/Multi-tool: Invaluable for repairs, sealing gaps, and 
many other improvised uses.18 

● Plastic Sheeting: Can be used for sealing openings or creating partitioned 
areas.18 

● Whistle: To signal for help if needed.18 

● Dust Masks: To help filter dust or airborne particles if necessary (e.g., during 
brief trips outside the core refuge for sanitation).18 

● Warm Blankets/Sleeping Bags: For warmth and comfort, especially if power is 
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out and heating is unavailable.18 

6.8 For Comfort and Morale 

● Entertainment: Books, playing cards, puzzles, or quiet games for children can 
help pass the time and reduce stress.18 

● Writing Materials: Paper and pencils for notes or drawing. 

The duration of shelter occupancy is a significant uncertainty. While initial federal 
guidance often focuses on the first 24-72 hours when fallout is most intense 6, 
historical civil defense planning considered shelter stays of up to two weeks.8 A 
practical approach is to have a minimum 3-day supply of absolute essentials (water, 
food, medications) that can be quickly gathered, and a more extensive 1-2 week 
supply pre-stocked if possible. This dual approach addresses both rapid emergency 
needs and the potential for longer-term sheltering. 

Table 6.1: Essential Shelter Supply Checklist (Referenced here, full table in Appendix B) 
This checklist (detailed in Appendix B) will provide a categorized and quantified list of 
essential supplies, making it easier for users to prepare or quickly gather what they need. 
Chapter 7: Staying Safe Inside and Emerging Cautiously 
Life inside an improvised fallout shelter will be challenging, requiring discipline, 
cooperation, and a focus on safety. Understanding how radiation behaves over time 
and knowing the correct procedures for eventually emerging are crucial for long-term 
well-being. 

7.1 Life in the Shelter 

● Minimize Movement and Exertion: In a confined space, especially one with 
limited ventilation, it's important to conserve energy, reduce heat buildup, and 
minimize carbon dioxide production. 

● Establish Routines: Simple routines for meals, water rationing (if necessary), 
sanitation, and rest periods can help maintain order and morale. 

● Stay Informed: Listen regularly to the battery-powered or hand-crank radio for 
official announcements, instructions on radiation levels, and guidance on when it 
might be safe to leave or if rescue efforts are underway.6 

● Monitor Air Quality (Indirectly): Be alert for signs of poor air quality, such as 
drowsiness, headaches, or difficulty breathing, which could indicate a need for 
increased ventilation (if possible and safe to do so). 

7.2 Radiation Decay: The Good News 

It is vital to remember that the intensity of radiation from fallout decreases 
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significantly over time. The "7/10 rule" provides a useful, if approximate, guide: for 
every seven-fold increase in time after the detonation, the radiation exposure rate 
decreases by a factor of ten.8 

● After 7 hours, the rate is about 10% of what it was at 1 hour. 
● After 49 hours (about 2 days), the rate is about 1% of the 1-hour rate. 
● After 2 weeks (336 hours), the rate is about 0.1% of the 1-hour rate. This rapid 

decay means that the danger is greatest in the first few days. Patience and 
continued sheltering during this period are paramount and will dramatically 
reduce the total radiation dose received. This knowledge can provide 
psychological reassurance during a difficult time. 

7.3 Basic Decontamination 

If individuals were outside when fallout arrived and are seeking entry to the shelter, or 
if a shelter occupant must briefly leave and re-enter (only in dire, life-threatening 
circumstances and if radiation levels are known to be lower), basic decontamination is 
essential to prevent bringing radioactive particles into the Core Refuge. 

● Remove Outer Clothing: Before entering the main shelter area, or immediately 
upon entry into a designated decontamination spot (e.g., just inside the basement 
door, away from the Core Refuge), carefully remove the outer layer of clothing. 
This single act can remove up to 90% of radioactive particles.6 Avoid shaking the 
clothing vigorously. 

● Bag Contaminated Clothing: Place the removed clothing into a plastic bag, seal 
it tightly, and store it as far away from occupants as possible, preferably in a 
marked container or remote corner. 

● Wash or Wipe Exposed Skin: If possible, take a thorough shower with soap and 
water, paying attention to hair and areas where particles might collect. If 
showering is not an option, use a wet cloth or wipe to carefully clean any exposed 
skin and hair.6 Do not scrub harshly, as this can abrade the skin and potentially 
allow particles to enter the body. Hand sanitizer is not effective against 
radioactive material.6 

● Clean Pets: If pets were outside, gently brush their coats (ideally outdoors or in a 
designated pre-entry area) to remove particles, and then wash them with soap 
and water if possible.6 It is important for those already in a shelter to understand 
that allowing individuals who have undergone these simple decontamination 
steps inside will not significantly endanger them and is a humane and necessary 
action.11 

7.4 When is it Safe to Leave? 
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The single most important rule is to wait for and follow official instructions from 
emergency authorities.6 They will have access to radiation monitoring equipment 
and information about the broader situation. 

● The first 24 to 48 hours are generally the most dangerous due to high radiation 
levels. Authorities will likely advise everyone to remain sheltered during this period 
unless there is an immediate, life-threatening hazard within the shelter itself (e.g., 
fire, structural collapse).6 

● After a few days, radiation levels will have decreased considerably. Depending on 
the initial intensity of fallout in the area, authorities may indicate that brief, 
essential trips outside (e.g., for urgent medical needs or critical supplies if nearby 
and safe) are permissible. However, any such trips should be as short as possible, 
and protective measures (like covering nose and mouth, wearing outer layers that 
can be removed) should be taken. 

● Prolonged outdoor activity or permanent departure from the shelter should only 
occur when authorities declare it safe to do so. They will also provide information 
on evacuation routes, safer areas, and reception centers if applicable. 

The psychological toll of being confined in a shelter can be substantial. Maintaining 
morale through communication, shared tasks, and a sense of purpose is an important 
aspect of survival, complementing the physical protection offered by the shelter.19 The 
understanding of radiation decay (the 7/10 rule) can also be a source of hope, 
providing a tangible reason for the necessity of remaining sheltered and a timeline for 
when risks will naturally diminish. 

Chapter 8: Know the Limits – Realistic Expectations 
While a DIY indoor fallout shelter constructed from household materials can be a 
life-saving measure, it is essential to have realistic expectations about its capabilities 
and limitations. This understanding is crucial for responsible preparedness and for 
making informed decisions during an emergency. 

8.1 What This DIY Shelter Can Achieve 

● Significant Reduction in Fallout Radiation Exposure: Properly constructed 
according to the principles in this guide, a DIY shelter can substantially reduce 
the amount of gamma radiation reaching its occupants from fallout particles 
outside. This reduction can be the difference between a lethal or severely 
sickening dose and a survivable one. 

● Temporary Safe Haven: It can provide a protected space during the most 
dangerous initial period after fallout deposition, when radiation levels are at their 
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highest. This allows time for the radiation to decay naturally and for authorities to 
assess the situation and provide further instructions. 

● Empowerment Through Action: The process of preparing and constructing a 
shelter can provide a sense of control and preparedness in an otherwise 
overwhelming situation, which is psychologically beneficial. 

8.2 What This DIY Shelter CANNOT Do 

● Offer Significant Protection Against Blast, Heat, or Initial Radiation: The 
immediate effects of a nuclear detonation (the blast wave, intense heat, and 
prompt burst of radiation) are incredibly powerful. An improvised indoor shelter 
made of household items is not designed to withstand these forces if located 
close to the explosion.10 Its primary purpose is protection from the delayed 
hazard of fallout. Engineered blast shelters require specialized design and 
construction materials far beyond household items.2 

● Guarantee 100% Safety: No shelter, especially an improvised one, can 
guarantee absolute safety in all circumstances. The level of protection depends 
on many variables, including the intensity of the fallout, the specific materials 
used, the thoroughness of construction, and the shelter's location. 

● Sustain Occupants Indefinitely: A DIY shelter is a temporary solution. Supplies 
of food, water, and sanitation will eventually run out. Long-term survival will 
depend on the ability to emerge safely, potentially relocate, and access broader 
community and governmental support. 

8.3 The Importance of Official Guidance and Community Efforts 

This guide provides information for an expedient, individual, or family protective 
measure when other options may not be available. It is a component of self-reliance. 

● Prioritize Official Instructions: Always listen to and follow the directions 
provided by local, state, and federal emergency management agencies (such as 
FEMA, local Emergency Management, or Public Health departments).6 These 
agencies will have the most comprehensive information and will coordinate 
broader response efforts. 

● Community Resilience: Individual preparedness contributes to overall 
community resilience. By taking steps to protect themselves, individuals can 
reduce the burden on emergency services in the immediate aftermath of a crisis. 
However, long-term recovery and safety will depend on coordinated community 
and governmental actions, including rescue, medical care, decontamination 
efforts, and the restoration of essential services. 

Managing expectations is key to using this guide responsibly. A DIY fallout shelter is a 
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valuable tool for increasing personal safety in a specific type of emergency, but it is 
not a panacea. Understanding its strengths and, equally importantly, its limitations 
allows for more effective and realistic emergency planning. This approach empowers 
individuals to take immediate, potentially life-saving actions, bridging the gap until 
wider, official support and guidance become available or conditions improve. 

Appendix A: Quick Shielding Reference 
Table A.1: Approximate Shielding Value of Common Household Materials 

 
Material Typical 

Form/Use 
Estimated 
Density (kg/m³ 
or lb/ft³) 

Approx. 
Thickness for 1 
HVL (inches / 
cm) OR 
Relative 
Effectiveness 
for Gamma 
Rays 

Notes for 
Effective Use 

Packed 
Earth/Sand 

Bags of soil, 
sand, cat litter 

~1600 kg/m³ 
(~100 lb/ft³) 8 

~3.6 - 4.8 inches 
/ ~9 - 12 cm 8 
(Excellent) 

Pack tightly. 
Ensure bags are 
strong. Be 
mindful of floor 
load capacity if 
not on a 
concrete slab. 12 
inches (30 cm) 
considered 
good shielding 
in older guides.5 

Concrete 
(Standard 
Block) 

Building material 
(for context) 

~2300 kg/m³ 
(~140-150 lb/ft³) 
8 

~2.4 - 3.3 inches 
/ ~6 - 8.4 cm for 
fallout spectrum 
8 (Excellent) 

Solid blocks or 
filled hollow 
blocks are best. 
Less common as 
a readily 
available 
"household 
item" in bulk for 
DIY. 

Water (in Full jugs, bottles, ~1000 kg/m³ ~7 inches / ~18 Containers must 
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containers) filled bathtub (if 
structure allows) 

(~62.4 lb/ft³) cm 8 (Very 
Good) 

be completely 
full. Distribute 
weight carefully. 
Excellent for 
filling voids in 
shelter walls. 

Books and 
Magazines 

Tightly packed 
stacks 

~600-900 
kg/m³ (~37-56 
lb/ft³) (estimate, 
depends on 
packing) 

~10-16 inches / 
~25-40 cm 5 
(Good to Very 
Good) 

MUST be 
packed very 
tightly with no 
air gaps. Loose 
paper is much 
less effective. 
Stack with 
spines out or 
flat to maximize 
density. 

Solid Wood 
(Dense) 

Heavy furniture 
(oak, maple), 
thick lumber 

~600-800 kg/m³ 
(~37-50 lb/ft³) 
(varies greatly 
by type) 

~11 inches / ~28 
cm for generic 
"wood" 16, but 
highly variable 
with density. 
Denser 
hardwoods are 
better than 
softwoods. 
(Moderate to 
Good) 

Solid pieces are 
better than 
particle board. 
Use as 
structural 
elements or 
mass. Density is 
key; 
effectiveness 
varies 
significantly 
between wood 
types.24 

Softwood 
Lumber/Plywoo
d 

Construction 
lumber (pine, 
fir), plywood 
sheets 

~430-500 kg/m³ 
(~27-31 lb/ft³) 28 

Likely >11 inches 
/ >28 cm 
(Moderate) 

Less dense than 
hardwoods. 
Multiple layers 
needed for 
significant 
shielding. 
Plywood can be 
used for 
structural 
elements of the 
shelter. 

Stacked Tightly Highly variable, Many feet / >1 Offers minimal 
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Clothing/Blank
ets 

compressed 
piles 

relatively low 
(~100-200 
kg/m³ if 
compressed) 

meter (Poor to 
Fair) 

shielding mass 
compared to 
denser items. 
Best used for 
filling small 
gaps, comfort, 
or as a last 
resort if nothing 
else is available. 
Compress as 
much as 
possible. 

Disclaimer: These are general estimates for typical fallout gamma radiation (often 
approximated by Cs-137 or Co-60 energies in shielding data). Actual protection 
depends critically on the specific density of the material as used (e.g., how tightly 
books are packed), the exact energy spectrum of the gamma radiation, and the 
geometry of the shelter. The primary goal is to maximize the mass of shielding 
material between occupants and the radiation source. Use as much of the densest 
materials as practically and safely as possible. 

Appendix B: Shelter Supply Checklist 
Table B.1: Essential Shelter Supply Checklist 

 
Category Item Recommended 

Minimum Quantity 
(per person) 

Notes/Consideratio
ns 

Water Bottled Water 1 gallon (4 liters) per 
day (aim for 3-7 days, 
ideally 14) 18 

Store-bought is best. 
If using tap water, 
store in clean, 
food-grade 
containers. 

 Water Purification 
Method 

Tablets or bleach 
(unscented) 

For questionable 
water sources. Know 
proper bleach 
dosage (typically 8 
drops/gallon for clear, 
16 for cloudy). 
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Food Non-Perishable Food 
(canned, dried, bars) 

Enough for 3-7 days 
(ideally 14) 18 

Choose items 
requiring no 
refrigeration or 
cooking if possible. 
Consider special 
dietary needs. 

 Manual Can Opener 1 Essential for canned 
goods.18 

First Aid & Medical First Aid Kit 1 comprehensive kit 
per family/group 18 

Bandages, gauze, 
antiseptic, tape, 
scissors, tweezers, 
etc. 

 Prescription 
Medications 

Minimum 7-day 
supply (ideally more) 
18 

Keep in original 
containers with 
instructions. 

 Over-the-Counter 
Meds 

Pain relievers, 
anti-diarrhea, 
antacids, etc. 18 

As needed by 
household members. 

Sanitation & 
Hygiene 

Emergency Toilet 1 bucket with tight lid, 
heavy-duty plastic 
bags, ties 18 

Cat litter or sawdust 
can help with odor. 

 Toilet Paper Several rolls  

 Moist 
Towelettes/Wipes 

Large supply 18 For personal cleaning 
when water is limited. 

 Hand Sanitizer / Soap Ample supply 18 For hand hygiene. 

 Feminine Hygiene 
Products 

As needed  

Communication Battery-Powered or 
Hand-Crank Radio 

1 (AM/FM, NOAA 
Weather Radio ideal) 
15 

For official updates. 
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 Extra Batteries Several sets for radio 
and flashlights 18 

Correct sizes for all 
devices. 

Lighting Flashlights / 
Battery-Operated 
Lanterns 

Several (LED 
preferred for battery 
life) 18 

One per person is 
ideal. 

 Extra Batteries (for 
lights) 

Several sets 18  

Tools & Other Duct Tape 1-2 large rolls 18 For sealing, repairs. 

 Utility Knife / 
Multi-Tool 

1 For various tasks. 

 Plastic Sheeting Roll(s) 18 For sealing, ground 
cover, partitions. 

 Whistle 1 per person 18 To signal for help. 

 Dust Masks (N95 or 
better if available) 

Several per person 18 For reducing 
inhalation of dust. 

 Warm Blankets / 
Sleeping Bags 

1 per person 18 For warmth and 
comfort. 

 Work Gloves 1 pair per 
able-bodied person 

For handling debris 
or rough materials 
during shelter 
construction. 

Comfort & Morale Books, Games, Quiet 
Activities 

As appropriate for 
occupants 18 

Especially important 
for children. 

 Paper and 
Pencils/Pens 

 For notes, messages, 
drawing. 

Documents & Cash Copies of Important 
Documents 

Insurance, ID, medical 
info 

Store in waterproof 
bag. 
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 Cash Small denominations ATMs and credit card 
machines may not 
work. 

Prioritize based on your situation and the time available for preparation. This list is 
comprehensive; gather critical items (water, food, radio, first aid, medications) first. 

Appendix C: Simplified Protection Factor Goals 
Table C.1: Understanding Protection Factors (PF) and Half-Value Layers (HVLs) 

Number of HVLs Resulting 
Protection Factor 
(PF) (PF = 2HVLs) 

Percentage of 
Outside Radiation 
Received (100/PF)% 

Simple Analogy of 
Radiation Reduction 

1 2 50% Like turning down 
loud music by half 

2 4 25% Like reducing a shout 
to a normal speaking 
voice 

3 8 12.5% Like reducing a 
normal voice to a 
quiet whisper 

4 16 6.25% - 

5 32 3.125% - 

6 64 1.56% - 

7 128 0.78% - 

8 256 0.39% - 

9 512 0.195% - 

10 1024 ~0.1% Like reducing a 
deafening roar to 
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barely audible 

Brief Explanation of Protection Factor Goals: 
The Protection Factor (PF) indicates how many times lower the radiation dose is inside the 
shelter compared to the dose outside. For expedient shelters made from household materials: 
● A PF of 10 (achieved with approximately 3 to 4 HVLs of good shielding material) 

reduces the radiation dose to 10% of the outside level. This is often considered a 
minimum adequate level by emergency planning guidance and can significantly 
improve chances of survival.11 

● A PF of 40 (achieved with approximately 5 to 6 HVLs) reduces the radiation dose 
to only 2.5% of the outside level. This is a very good target for an improvised 
shelter and was a common benchmark in older civil defense planning.10 

● The higher the PF, the better the protection. Strive for the highest PF that can be 
practically and safely achieved with the available materials, time, and structural 
considerations of the building. Every additional HVL of shielding material doubles 
the Protection Factor, meaning even small additions of dense material can make a 
noticeable difference.8 

Appendix D: Further Resources 
For individuals seeking more comprehensive information on nuclear preparedness and 
survival, the following resources are recommended: 

● Ready.gov: The official U.S. government website for emergency preparedness 
information, including guidance on nuclear explosions and radiation emergencies. 
○ Website: https://www.ready.gov 
○ Specific page on Nuclear Explosion: https://www.ready.gov/nuclear-explosion 

6 

● Federal Emergency Management Agency (FEMA): FEMA provides extensive 
resources and planning guidance for various hazards, including nuclear incidents. 
○ Website: https://www.fema.gov 
○ Key documents like "Planning Guidance for Response to a Nuclear 

Detonation" offer in-depth information for planners and the public.11 

● "Nuclear War Survival Skills" by Cresson H. Kearny: This comprehensive book, 
originally developed at Oak Ridge National Laboratory, provides detailed, 
field-tested instructions for a wide range of survival techniques, including 
expedient shelter construction, ventilation (like the Kearny Air Pump - KAP), and 
how to make a homemade radiation meter (Kearny Fallout Meter - KFM). Many 
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parts of this book are uncopyrighted and may be available online through various 
sources. 
○ Look for the updated and expanded editions (e.g., 1987)..19 

● Kearny Fallout Meter (KFM): For those interested in a DIY method to measure 
radiation levels, the KFM is an accurate and dependable instrument that can be 
built from common household materials. Instructions are detailed in Appendix C 
of "Nuclear War Survival Skills" and in standalone Oak Ridge National Laboratory 
reports.30 Having a way to measure radiation can be invaluable for knowing when 
it is safe to leave a shelter or if an area is heavily contaminated. Note: 
Construction and use of a KFM are beyond the scope of this specific shelter 
guide but are a valuable related skill. 

Always cross-reference information and prioritize guidance from official government 
sources during an actual emergency. 
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