
 

Appalachian Homestead Network 

Nuclear Primer 



WHY PREPARE? 
Preparation isn’t about fear—it’s about survival. In the 

event of a nuclear attack, not everyone will go ‘blissfully’ 
in an instant. For many, the real danger comes afterward: 
radiation sickness, a slow and agonizing decline that can 
last days or weeks, leaving its victims weak, in pain, and 
desperate. Proper preparation—having a plan, supplies, 
and a safe place to shelter—dramatically increases your 

chances of making it through the worst, giving you a real 
chance to survive when so many will not.

What happens with a fatal dose of radiation?
A fatal dose of radiation delivers massive, irreparable damage to the body at the 

cellular level, particularly to rapidly dividing cells such as those in the bone 
marrow, gastrointestinal tract, and brain. Within hours, severe nausea, vomiting, 

and crushing fatigue set in, sometimes followed by a deceptive period of seeming 
recovery. As the damage deepens, the body loses its ability to fight infection or 

stop internal bleeding, while the lining of the intestines sloughs away, leading to 
bloody diarrhea, dehydration, and overwhelming sepsis. In the most extreme doses, 

the brain and central nervous system are assaulted directly, causing confusion, 
tremors, seizures, and coma. The end is typically marked by uncontrolled infection, 
organ failure, or neurological collapse—an agonizing decline that can unfold over 

days to weeks, depending on the intensity of exposure.
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Fallout Survival Primer 

1) Immediate dangers from a nuclear detonation (blast, thermal, prompt 
radiation) 

Blast & overpressure. In the first seconds, a supersonic shock front crushes structures and 
throws debris at high speed. Rough guideposts: a few psi (pounds per square inch) of 
overpressure shatter windows and collapse weak walls; ~5–7 psi can pancake homes; >10–
20 psi destroys reinforced buildings. Most injuries in the light and moderate damage rings 
come from glass, debris, and building collapse. (Classic ranges and damage mechanisms are 
summarized in The Effects of Nuclear Weapons, 3rd ed., “Blast and Shock,” and its figure 
tables.)	

Thermal pulse (flash burns & fires). A brilliant, seconds-long thermal pulse can cause 
first- to third-degree burns on exposed skin, ignite clothing, and start secondary fires. 
Burns depend on yield, burst height, line of sight, and weather (haze/smoke can attenuate). 
Shielding your body behind a wall, car, or terrain, and dropping to put obstacles between 
you and the fireball reduces exposure. (Effects…, “Thermal Radiation.”)	

Prompt ionizing radiation (gammas & neutrons). Within seconds, penetrating radiation 
can deliver lethal doses near ground zero, tapering rapidly with distance and shielding. In 
air bursts, prompt radiation concerns are significant close-in; in ground bursts, they’re still 
present but the bigger downrange hazard becomes fallout. (Effects…, “Initial Nuclear 
Radiation.”)	

Electromagnetic pulse (EMP). EMP can damage unprotected electronics over wide areas, 
but it’s usually secondary to life-safety concerns in the first hours (shelter and fallout 
avoidance take priority). (Effects…, overview chapters.)	

Damage rings you’d likely see. Modern U.S. guidance speaks in zones: Severe Damage 
Zone (near-total destruction), Moderate Damage Zone (MDZ: serious structural damage, 
fires, many injuries), and Light Damage Zone (LDZ: blown-out windows, scattered 
structural damage). The biggest lifesaving potential for responders is typically in the MDZ, 
but the radiation hazard can overlap these zones depending on wind and fallout.	

Northeast Georgia Area 

Expect LDZ/Light damage	
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2) Fallout and byproducts: what it is, how it behaves 

What fallout is. Fallout is weapon debris, fission products, and entrained soil lofted into 
the mushroom cloud (especially with ground bursts) that returns as particles. These 
particles emit beta and gamma radiation as myriad isotopes decay: there isn’t a single “half-
life,” but a mix that decays fastest in the first hours–days, then more slowly. (Effects…, 
“Residual Nuclear Radiation”; Kearny, Nuclear War Survival Skills.)	

The 7–10 rule (key rule of thumb). Because fallout is a complex mix, dose rate decreases 
approximately with time to the power of −1.2. Practical takeaway: every 7-fold increase in 
time reduces the external gamma dose rate by about 10×. Example: If the outside dose rate 
is 100 R/h one hour after fallout arrival, roughly ~14 hours later (1×7×2) it may be ~10 R/
h, ~2 days later ~1 R/h, and so on.	

Fallout pattern & “zones.” Fallout typically forms a plume downwind of the detonation. 
Public health guidance often describes: Dangerous Fallout Zone (very high dose rates for 
hours), Hot Zone (elevated but declining), and Detectable Contamination (low-level 
residuals). These zones move and shrink as decay progresses.	

Arrival & appearance. Fallout can begin within 10–30 minutes downwind for a nearby 
ground burst and may look like ash, sand, or invisible dust depending on particle size and 
distance. If you’re outside when it arrives, seek the best available shelter immediately and 
decontaminate.	

	

Northeast Georgia Area 

Expect fallout in 1-2 hours	

Consistency can vary widely. White or gray snow-like or gritty, sand. Could be a mix.	
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Distance	

1. Gamma Radiation (the main danger)	

• Fallout particles emit gamma rays, which are highly penetrating.	

• In open air, gamma rays can travel hundreds of feet (up to about 1,000 feet for the 
most energetic).	

• But their intensity drops quickly with distance (inverse-square law). For example:	

◦ At 3 feet from fallout, exposure could be deadly in minutes to hours.	

◦ At 30 feet, the dose is much lower, though still potentially harmful if 
sustained.	

◦ At 300 feet, the dose is often negligible unless fallout is extremely heavy.	

2. Beta Radiation	

• Beta particles only travel a few millimeters to a few feet in air.	

• They can burn skin on direct contact, but normal clothing or shelter walls stop them.	

• Their main hazard is if fallout dust is inhaled or ingested.	

3. Alpha Radiation	

• Alpha particles travel only a couple of inches in air.	

• Harmless outside the body but very dangerous if inhaled or swallowed.	

4. Shielding Effects	

• Soil, concrete, lead, and even water block radiation very effectively.	

• Just a few inches of dense material cuts gamma rays dramatically.	

• That’s why fallout shelters are designed underground or with thick walls.	
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(3) How long to remain sheltered (estimates & logic) 

Baseline public guidance. For a single detonation with fallout, officials universally advise: 
get inside, stay inside, and stay tuned—at least 24 hours is the baseline minimum because 
the highest dose rates pass in the first day.	

Why longer may be wiser. In moderate/heavy fallout areas, staying sheltered 48–72 hours 
(or more) dramatically reduces exposure. In severe fallout from ground bursts, 1–2+ weeks 
in a good shelter can keep cumulative dose within survivable levels.	

Better shelter = more options. A deep basement or interior room with mass overhead 
and on all sides can reduce dose rates by 10–50× (sometimes more). Upgrading with extra 
mass (filled bookcases, water, earth, concrete, gravel bags) improves the protection factor.	

When to emerge briefly. Choose the lowest outside dose rate times (often after the first 
12–24 hours), minimize time outside, maximize shielding (routes behind buildings/berms), 
and decon immediately on return. A survey meter is best; otherwise, follow official 
instructions.	

	

Northeast Georgia Area 

Wind direction dependent. The more easterly the wind, the less chance of severe fallout.  	

Examples above are BEST CASE.  	

A moderate level of fallout would increase duration of sheltering to approximately 30 days. 
Use a radiological detector to verify.  	

After 30 days it should be safe enough to stay outside the shelter for limited periods. Start 
with 10 minutes and gradually increase over the next month.	

Wear full protective gear, sealing cuffs, no openings, and wear a full face mask with hood.	
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4) What you’ll emerge into & how to operate safely 

Damage & infrastructure. Expect shattered glass and debris in the LDZ, more severe 
structural damage and fires in the MDZ, and very limited survivability in the SDZ near 
ground zero. Power, water, comms, EMS, and hospitals will be heavily disrupted for days.	

Radiation conditions outside. Dose rates will fall rapidly over the first 24–72 hours but 
can remain elevated—especially in deposition “streaks” and low spots. Expect patchiness. 
Avoid dusty accumulations.	

Personal decontamination. - Remove outer clothing and shoes at the doorway; bag them. 
- Shower with soap and water; rinse hair thoroughly (no conditioner). - Blow your nose, 
wipe eyelids/ears; put on clean clothes. - Keep “dirty” and “clean” zones in the home.	

Surface/space decon. Mist floors before sweeping; HEPA vacuum if available; bag rags 
outside living area.	

Air & filtration. Close windows/HVAC. If ventilating, use long, dust-filtered intakes.	
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5) Living, cleanup, food & water, and growing/procuring food after fallout 

Water. Sealed water (bottles, water heater) is safest. Covered wells and mains are usually 
safe; open sources collect fallout and should be avoided. If using questionable water: filter 
out particles first, then disinfect for microbes.	

Food. Sealed food is safe after wiping containers. Food indoors and covered is safe. Produce 
exposed to fallout must be washed, peeled, or discarded. Livestock should be fed stored 
fodder initially.	

House & yard cleanup. - Keep dust outside: dirty entry, shoes-off, bagging. - Wet wipe and 
bag dust; avoid airborne dust. - Outdoors, wet surfaces before sweeping; thin topsoil 
removal from gardens later can reduce contamination.	

Growing food. - Short term: rely on stored/sealed food. - Medium term: covered beds and 
clean soil. - Soil management: dilute or remove top layer where fallout deposited; compost 
to dilute.	

Operating rhythm for the first month. - Day 0–1: Stay sheltered. No outside trips unless 
life-saving. - Day 2–3: Brief, essential tasks only, timed low-dose periods. - Week 1: Planned 
excursions; careful house decon and water/food management. - Weeks 2–4: Expand 
activities; begin careful gardening and livestock care if dose rates low.	

Mindset & triage. Early survival hinges on shelter, patience, and procedures. Disciplined 
routines save lives.	

Northeast Georgia Area 

Fallout will contain many byproducts, both from the explosions, as well as the firestorms.  
All of which will be toxic.  	
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Major Fission Products in Fallout	

• Iodine-131 
Short half-life (~8 days). Strong gamma emitter, concentrates in the thyroid. Major early 
health risk.

• Cesium-137 
Half-life: ~30 years. Behaves chemically like potassium, spreads widely in soil and food. 
Major long-term contaminant, gamma emitter.

• Strontium-90 
Half-life: ~28 years. Chemically similar to calcium, accumulates in bones and teeth. 
Major long-term internal hazard.

• Ruthenium-103 / 106 
Shorter lived (39 days, 374 days). Contribute to early fallout radiation.

• Zirconium-95, Niobium-95, Tellurium-132, Barium-140, Lanthanum-140 
Strong gamma emitters with half-lives of hours to weeks — dominate the radiation dose 
in the first days/weeks.

Neutron-Activated Materials

• Cobalt-60 (if cobalt present in soil/buildings; half-life ~5.3 years). Very strong gamma 
emitter.

• Sodium-24, Manganese-56, etc. (short-lived; dominate the first hours after blast).

Other Byproducts

• Plutonium isotopes (Pu-239, Pu-240) — from incomplete fission; long-lived, alpha 
emitters. Hazardous if inhaled or ingested, but less of an external hazard compared to 
Cs-137 or Sr-90.

• Uranium isotopes — leftover from the weapon’s fuel.
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Timeframe of Hazards

• First 24 hours: Short-lived isotopes (I-131, Te-132, Zr-95, Nb-95) dominate; radiation 
drops rapidly but is extremely lethal initially.

• First few weeks: I-131 still significant, plus Ba-140 and La-140.

• Months to decades: Cs-137 and Sr-90 are the main concern for food and water 
contamination, plus residual Pu and U.

Northeast Georgia Area 

All ground cover, plants, trees, buildings will have a layer of fallout on them.  Existing 
gardens, planters, fields will be contaminated.  If possible, planters and small 
gardens can be covered with plastic and tarps. Bagged dirt stored away from fallout 
will be suitable for planting.  All new planting must be in covered greenhouses.  Do 
not use untreated water or allow rainwater to reach new plantings.  Seeds should be 
stored in the shelter until used.  	

Temperatures will plummet, possibly below freezing for extended periods and little 
sunlight will be available.  Once sunlight does return, it will no longer be safe for 
exposed skin and eyes.	
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Preparatory Actions for Nuclear Fallout	

1. Shelter Preparation	

• Identify or create a fallout shelter:	

◦ Best protection is underground — a basement, storm shelter, or improvised 
trench covered with earth.	

◦ The key is mass between you and fallout — dirt, concrete, brick, water, 
even books. Every 4 inches of dense material cuts radiation roughly in half.	

• Stockpile shielding material:	

◦ Sandbags, cinder blocks, soil, lumber, or even filled containers of water can 
strengthen existing spaces. COVER CHIMNEYS	

• Ventilation:	

◦ Ensure you can breathe without pulling in contaminated dust. A simple air 
pipe with cloth filters, or even damp towels, can reduce fallout particles.	

◦ A small solar/battery fan with ducting is helpful.	

• Property Prep:	

• Remove combustable materials away from your house/shelter.	

2. Supplies	

• Water:	

◦ Minimum of 1 gallon per person per day for at least 2 weeks. Store in food-
grade containers.	

◦ Keep purification tablets, filters, or unscented bleach (8 drops per gallon for 
disinfection).	

• Food:	

◦ Shelf-stable items that don’t need cooking (canned goods, rice, beans, pasta, 
powdered milk).	

◦ Manual can opener.	

• Medical supplies:	

◦ First aid kit, necessary prescriptions, potassium iodide (KI) tablets to block 
radioactive iodine in the thyroid.	

◦ Burn cream, bandages, pain relievers, anti-diarrheal meds.	
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• Lighting & power:	

◦ LED flashlights, lanterns, headlamps, extra batteries.	

◦ Solar charger or crank radio with phone charging port.	

• Sanitation:	

◦ Bucket with heavy-duty trash bags (for waste).	

◦ Wet wipes, soap, disinfectants.	

• Clothing & bedding:	

◦ Extra sets sealed in plastic bags, thermal blankets, sturdy shoes.	

3. Information & Communication	

• Battery or crank-powered NOAA emergency radio — vital for official updates.	

• Keep a written plan with contact numbers and rally points in case family is 
separated.	

• Study local wind patterns and nearest likely targets (large cities, military bases, 
industry). This helps anticipate fallout direction and timing.	

4. Training & Drills	

• Practice sheltering: Do a timed drill to see how fast you can get supplies and 
people into shelter. Aim for under 10 minutes.	

• Radiation awareness: Learn the rule of sevens (after 7 hours radiation drops to 
1/10, after 2 days to 1/100, after 2 weeks to 1/1000).	

• Map out routes to natural shelters (caves, culverts, basements) in case you’re away 
from home when attack occurs.	
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5. Protective Gear	

• Dust masks (N95 or better) to reduce inhaled fallout particles.	

• Plastic sheeting & duct tape for sealing doors/windows against dust infiltration.	

• Gloves & ponchos — allows you to decontaminate more easily if exposed outside.	

6. Mindset & Family Readiness	

• Discuss calmly with family what to do if sirens sound or an emergency alert is 
issued.	

• Assign roles: who grabs water, who checks radios, who seals doors, who handles 
medical kit.	

• Expect to stay sheltered at least 4 weeks. Emerging earlier should be only for 
urgent needs and in short, controlled trips.	

7. Procuring Food	

• Neighbors that did not shelter	

• Local markets. Canned or sealed food only	

• What you stock may be the LAST food you find.	
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Warning Signs of Imminent Nuclear Attack	

While a nuclear strike may come without clear notice, there are political, military, and 
local clues that can give you precious minutes, hours, or even days to act. Being alert to 
these signs allows you to shift into sheltering mode faster than those who wait for official 
confirmation.	

1. Rising Tensions on the World Stage	

• Sharp diplomatic breakdowns between nuclear powers, especially when 
embassies are evacuated or ambassadors recalled.	

• Military movements reported in the news: fleets sailing, bombers being dispersed 
to multiple airfields, nuclear-capable units placed on high alert.	

• National leaders suddenly going quiet after loud rhetoric — silence sometimes 
precedes action.	

2. Government & Civil Defense Indicators	

• Unusual emergency broadcasts: not just tests, but urgent alerts to “stand by for 
instructions.”	

• Activation of Emergency Alert System (EAS) across multiple stations at once.	

• Officials sheltering: sudden cancellation of public appearances, unexplained 
disappearance of senior leaders, or rushed protective convoys in capitals.	

• Continuity of Government activities: key facilities (like Mount Weather or 
Cheyenne Mountain) suddenly showing heavy traffic or helicopter flights.	

3. Military Clues (Local & Regional)	

• Unusual aircraft traffic:	

◦ Tanker aircraft and heavy bombers flying in numbers.	

◦ Fighter patrols circling cities or critical infrastructure.	

• Sirens or base alerts: if you live near a military installation, increased security 
levels, gates closing, or sirens sounding on base are strong indicators.	

• Civilian air traffic grounded suddenly (flights canceled nationwide).	
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4. Local Civilian Signs	

• Panicked buying: sudden shortages of gas, bottled water, batteries, or canned 
goods with no natural disaster in sight.	

• Road congestion: unusual traffic moving outward from cities or near known 
military targets.	

• Unusual sirens or PA announcements from schools, government buildings, or 
factories.	

• Subscribe to various X Accounts: Info travels on X FAST.	

5. Immediate Pre-Strike Clues	

These may give you minutes of warning, not hours:	

• Mass cell alerts — simultaneous push alerts across all phones.	

• Powerful sirens (often used for tornado or air-raid) sounding outside of storm 
conditions.	

• Bright flashes on the horizon — if you see one, get down and shield immediately; 
blast wave follows within seconds to minutes depending on distance.	

• Interruption of radio/TV with “THIS IS NOT A TEST” messages.	

6. Your Action on Warning	

• Do not wait for certainty. If 2–3 of the above signs occur together, treat it as real.	

• Move family and supplies into your shelter immediately.	

• Seal openings, check water and food, and get your radio on.	

• Stay put. Early exposure aboveground is the deadliest mistake.	
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Examples of Nuclear Warning Scenarios	

Middle East Flashpoint	

• Iran launches a nuclear strike on Tel Aviv.	

◦ Israel is known to have a nuclear arsenal. A strike on Tel Aviv would almost 
certainly be answered with massive retaliation, possibly against Tehran and 
military sites.	

◦ U.S. and NATO forces would likely go on full alert, with rapid military 
deployments across the Mediterranean and Persian Gulf.	

◦ If you live in the U.S., expect Emergency Alert System activations, stock 
markets frozen, possible fuel shortages, and elevated readiness at nearby 
military bases.	

South Asia – India vs. Pakistan	

• Pakistan detonates a nuclear weapon in response to a large conventional clash in 
Kashmir.	

◦ India responds with counter-force strikes, escalating rapidly.	

◦ Fallout and global panic follow; markets crash, supply chains freeze.	

◦ If escalation is not contained, other nuclear powers (China, Russia, U.S.) may 
posture or mobilize forces. Civilian populations far outside the region will 
begin panic buying.	

Korean Peninsula	

• North Korea fires a nuclear warhead at Seoul or a U.S. base in Japan.	

◦ The U.S. responds with overwhelming force.	

◦ Expect global alerts, sudden suspension of international flights, U.S. Pacific 
bases on full alert.	

◦ Within hours, homeland defense protocols could activate, raising the 
possibility of missile defense intercepts over the Pacific.	
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Russia–NATO Confrontation	

• Tactical nuclear use in Eastern Europe.	

◦ Example: A Russian strike on a NATO supply hub in Poland or the Baltic 
states.	

◦ NATO immediately escalates readiness; U.S. nuclear forces disperse, bomber 
bases go active.	

◦ If you live near an Air Force base, you may hear sirens, jets scrambling, or see 
sudden roadblocks.	

Terrorist or Rogue Use	

• A nuclear device detonated in a port city (e.g., New York, Los Angeles, London).	

◦ No warning beyond intelligence chatter.	

◦ Immediate chaos, mass evacuation, and martial law in affected region.	

◦ Expect government continuity protocols: sudden disappearance of top 
officials, nationwide alerts, communications blackouts in some regions.	

Chinese–Taiwan Crisis	

• Escalation in Taiwan Strait leads to nuclear brinkmanship.	

◦ Even without a strike, heavy movements of U.S. Navy carriers and Chinese 
ballistic missile deployments are warning signs.	

◦ A single nuclear strike on a U.S. base in Guam or Okinawa would drag 
multiple nations into the conflict.	

A “bolt out of the blue” is a nuclear strategy term meaning a surprise first strike, 
launched without warning or immediate provocation, with the goal of destroying the 
enemy’s ability to retaliate. EXAMPLE: NK sub launches a SLBM at a US target.	

 of 17 20



Resources & References 

Foundational Works 
Glasstone, Samuel & Dolan, Philip J. The Effects of Nuclear Weapons (U.S. Dept. of Defense, 1977).	
   The definitive Cold War reference on nuclear blast, thermal, and fallout effects. Still highly 
relevant.	

Kearny, Cresson H. Nuclear War Survival Skills (Oak Ridge National Laboratory, 1979; updated 
edition by Oregon Institute of Science and Medicine).	
   Practical handbook for civilian survival — shelter design, air filtration, food/water planning.	

Government & Official Guides 
FEMA: Planning Guidance for Response to a Nuclear Detonation (2nd Ed., 2010).	
   Practical government guidance for first responders and the public.	

U.S. Dept. of Homeland Security: Ready.gov — Nuclear Explosion Preparedness.	
   Public-facing, simplified preparedness steps.	

Centers for Disease Control (CDC): Radiation Emergencies website.	
   Medical and health-focused fallout response information.	

Radiation & Health 
World Health Organization (WHO): Health Effects of Nuclear Weapons.	

International Atomic Energy Agency (IAEA): Nuclear Safety and Radiation Protection resources.	

Comprehensive Nuclear-Test-Ban Treaty Organization (CTBTO): Monitoring and global detection 
systems.	

Practical Preparedness 
Kearny Fallout Meter (KFM): Free plans for a homemade radiation meter (in Nuclear War Survival 
Skills).	

American Red Cross: Emergency Preparedness Toolkit.	

Ham Radio Emergency Networks (ARES/RACES): For communication after major events.	

Further Reading 
Jacobson, Annie. Nuclear War: A Scenario (2024). — Modern dramatized analysis of nuclear 
escalation.	

Union of Concerned Scientists: Resources on nuclear weapons policy and risks.	
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Resources Continued	

ki4u.com Hosts a WEALTH of reading materials, links, and products.	

http://www.ki4u.com/guide.pdf 	

http://www.radmeters4u.com/index.html 	

http://www.nukalert.com/index.html	

https://www.radshelters4u.com/index.html SHELTER INFO	
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The American Civil Defense Association  
TACDA is a non-profit, non-political, 
501(c)3 organization supported 
primarily by our members, the American 
public, and not the Federal 
Government. 

For a limited time, online memberships are FREE!  

Visit: https://tacda.org/ 

Every archived issue of the Civil Defense Journal is available for free download.
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