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What do ordinary dinners look like when low-level radiation becomes part of the background of
life? This paper treats food not as panic fuel but as an engineering problem with cultural stakes.
We synthesize evidence from agronomy, radiological protection, water treatment, and culinary
science to design “low-uptake” meal patterns that are nutritious, testable, and satisfying. The
core idea is simple: minimize pathways from fallout to fork. Practically, that means favoring
inputs with short contamination routes (indoor fish, hydroponic greens, peeled root vegetables,
refined staples), using kitchen protocols that shed soluble radionuclides (rinse - peel -
boil/blanch = discard water), and maintaining clean water/air as primary ingredients (RO + ion-
exchange, HEPA capture, covered ferments). We show how household menus, community
kitchens, and regional supply chains can align to keep dose low without collapsing variety or
dignity. Beyond technique, we map “control regimes” (corporate platforms, state rationing, Al-
safety nutrition) versus plural, citizen-led food systems, and we provide playbooks for both
compliance and resilience. The goal is not perfection—it’s practicality with hope: a weekly table
that tastes like home, can be audited with a simple gamma check, and scales from apartments
to church basements. Meals can be safe, humane, and culturally rich—even when the Geiger
counter lives on the counter.
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1) Problem Statement & Framing
1.1 Why meals matter under chronic low-dose exposure

When radiation becomes a background condition rather than a one-time crisis, food turns into
the largest controllable source of internal dose for most people. You can’t negotiate with
cosmic rays, but you can choose what you eat, how you prepare it, and how clean your water is.
Three features make meals decisive:

o Daily repetition. Eating is the one exposure you repeat 1-3x every day. Tiny reductions
per meal compound into large annual differences.

o Biokinetics and “sticky” compartments. Some radionuclides mimic nutrients: Sr-90 =
calcium (bone/teeth), Cs-137 = potassium (soft tissue). Once incorporated, biological
half-lives can be weeks to years, so prevention beats remediation.

e Kitchen leverage. Unlike ambient gamma fields, kitchen steps (rinse = peel =
boil/blanch - discard water; choose muscle meat over bone/skin; pick refined staples;
pressure-cook) measurably cut soluble and surface contamination.

o Equity & dignity. Food safety that relies on expensive gadgets alone fails the poor. A
menu architecture that works with simple tools, shared testing, and community
kitchens keeps protection fair and culturally livable.

¢ Psychological ballast. Clear meal patterns reduce anxiety. A household SOP for
shopping, prep, and logging turns a vague dread into workable habits—and avoids
harmful overreactions (e.g., fad eliminations that cause malnutrition).

Bottom line: Under chronic low-dose conditions, the dinner table is where families can most
reliably lower internal dose without sacrificing nutrition or culture.

1.2 Risk vs fear: dose, pathway, habit

Public fear spikes around “radiation” because it’s invisible and historically tied to catastrophe. To
act wisely, separate three layers:

A) Dose (what matters biologically)

e External dose (from fields outside the body) vs internal dose (from inhaled/ingested
radionuclides). Chronic food risk is chiefly internal.



Practical units: sievert (Sv) for biological effect; think in millisievert per year (mSv/y).
We aim to keep diet-attributable dose as low as reasonably achievable while meeting
nutrition needs.

Guardrails: avoid false precision. Kitchen controls should be designed to lower orders of
magnitude where possible (e.g., 2x—10x reductions via prep), not to chase single-digit
percent changes.

B) Pathway (how atoms reach you)
Focus on routes you can break:

Soil = plant (leafy) - animal (bone/milk) = you. Choose peeled roots, fruiting hydro
greens, muscle meat without bones/skin; be cautious with wild mushrooms/seaweeds
(often high accumulators).

Dust = surface contamination - food. Rinse, peel, and discard first boil water; run
HEPA where you prep and keep vessels covered.

Water - everything. Treat water as an ingredient: RO + ion-exchange at the tap, with
filter changes on schedule.

C) Habit (the controllable loop)
Fear is reduced—and risk is actually lowered—by repeatable habits:

Selection habit: buy from sources/lots you can trace; favor refined staples and certified
clean hydro/aqua produce.

Preparation habit: standard pipeline (rinse/peel/soak/boil-discard/finish) posted on the
fridge.

Testing habit: spot-check bulk dry goods with a community gamma probe; log by
lot/date/source; blend lots to average down outliers.

Rotation habit (FIFO): sealed staples in, oldest used first; keep a small “known-clean”
reserve.

Communication habit: simple family rulebook (“bones/skins out, peel roots, dump first
boil”) so everyone cooks the same way.

Prioritization heuristic (for households & co-ops)

1. Water first (RO + ion-exchange; kettle/ferment lids on).

2.

Inputs next (indoor fish/poultry, hydro greens, peeled roots, refined grains/oils).

3. Prep pipeline (wash/peel/boil-discard/finish).



4. Testing & logs (batch numbers, spot checks, blending).

5. Nutrition guardrails (iodine, B-12, omega-3s via safe sources/fortification so “safety”
doesn’t become deficiency).

Takeaway: Fear is a feeling; risk is dose x pathway x habit. You can’t zero out radiation, but you
can systematically choke the pathways and institutionalize habits that keep dose low while
keeping meals normal, nourishing, and human.

2) Radiological Basics for Eaters & Cooks
2.1 Key isotopes (I-131, Cs-137, Sr-90, transuranics): half-lives & biochemistry
lodine-131 (I-131)
e Physical half-life: ~8 days (falls ~90% in ~4 weeks).
e Decay/emitters: B and y; detectable with most survey meters.
o Biology: Follows iodide; the thyroid avidly concentrates it.
e Risk window: Short and front-loaded after releases, especially via milk/leafy greens.

e Kitchen notes: Choose tested/packaged dairy or powdered/long-shelf products early
on. Stable iodine (KI) is a medical countermeasure taken only per public-health
guidance; kitchens don’t substitute for it.

Cesium-137 (Cs-137)
¢ Physical half-life: ~30.1 years.
o Decay/emitters: B with strong y (via Ba-137m); easy to spot with gamma probes.

¢ Biology: Mimics potassium; distributes in soft tissues (muscle). Adult biological half-life
= 70-110 days (shorter in children).

e Food pathways: Plants/animals - meat, grains, mushrooms; broths/first boil leach
some Cs.

¢ Kitchen levers: Prefer muscle meats without bone/skin; rinse/soak/boil & discard
water; use refined staples (milling removes outer layers where dust settles).

Strontium-90 (Sr-90)

¢ Physical half-life: ~28.8 years.



Decay/emitters: Pure B (via Y-90); hard to see with simple gamma meters.

Biology: Mimics calcium; integrates into bone/teeth and milk. Biological half-life can be
years in bone.

Food pathways: Leafy forage - milk/bone-in meats, small fish with bones.

Kitchen levers: Avoid bones/skins/bone broth; strain/trim; emphasize boneless fillets
and peeled roots. Household testing needs beta-capable instruments or lab assays.

Transuranics (e.g., Pu-239, Am-241)

Physical half-lives: Pu-239 = 24,100 y; Am-241 = 432 y.
Decay/emitters: Primarily o (Am-241 also emits low-energy y ~59.5 keV).

Biology: Tend to deposit in bone and liver; internal a is high-LET (damaging) if
ingested/inhaled; external hazard is minor.

Food pathways: Soil dust on foods; poorly washed wild foods; contaminated
shellfish/sediments.

Kitchen levers: Aggressive washing/peeling, dust control (HEPA), prefer
hydroponic/indoor produce; glass/metal storage to allow decon.

Rule-of-thumb summary for cooks

Short-lived I-131: a weeks-scale dairy/leafy problem.

Long-lived Cs/Sr: a decades-scale soft-tissue (Cs) and bone (Sr) problem—your main
culinary target.

Transuranics: mostly dust/soil hygiene problem—keep them out of food and lungs.

2.2 External vs internal dose; what kitchens can and cannot control

External dose (outside the body)

What it is: Exposure to ambient y (and, less so, B) from ground/deposits.

Kitchen influence: Minimal. You reduce external dose by time—distance-shielding (stay
indoors, avoid hotspots, use building mass), not by recipes.

Practical note: Good housekeeping (wet-mopping, HEPA) reduces re-suspended dust,
which also helps internal dose.



Internal dose (inside the body)

What it is: Energy deposited by nuclides you ingest or inhale. For households, food +
water dominate once the acute plume passes.

Kitchen influence: High. You can meaningfully cut internal dose via selection,
preparation, and water treatment.

What kitchens CAN control

1. Water quality: Reverse osmosis + ion-exchange for drinking/cooking; boiling does not

remove radionuclides (it concentrates them).

Food selection: Favor muscle meats (no bones/skin), peeled roots, hydroponic/indoor
greens, refined grains/oils/sugar/salt from reputable lots; be cautious with wild
mushrooms/seaweeds and bone broths.

Preparation pipeline: Rinse = peel = soak - boil/blanch - discard water - finish
(sear, roast) for flavor. Pressure-cook staples in clean water.

Dust discipline: HEPA running during prep, covered pots/ferments, wet-wipe surfaces;
store bulk foods in sealed glass/metal.

Basic screening & traceability: Spot-check gamma-emitting contamination in bulk dry
goods (Cs-137 proxy); log lot/source/date; blend lots to average down.

What kitchens CANNOT (reliably) control

Ambient external fields (that’s building/siting and public works).

Invisible B/a emitters like Sr-90 and many transuranics with a simple gamma-only
meter; these need lab tests or specialized detectors.

Already-incorporated nuclides in your body; kitchens prevent uptake, they don’t detox
bone or organs.

Acute plume inhalation risks (1-131, hot particles): that’s shelter-in-place/respirators,
not cooking.

False security from boiling: Boiling concentrates contaminants in water; use RO/IX, not
just the kettle.

Household prioritization (checklist)

1.

Install and maintain RO/IX for cooking/drinking water.

2. Standardize prep SOP (post it on the fridge).



3. Choose low-pathway foods (indoor fish/poultry, hydro greens, peeled roots, refined
staples).

4. Run HEPA in the kitchen; keep vessels covered.

5. Measure what’s measurable (gamma checks for Cs-137), and don’t over-trust what’s
not (Sr-90, a sources).

6. Nutrition guardrails (iodine sufficiency, B-12, omega-3s) so safety measures don’t cause
deficiencies.

Core insight: External dose is a city-planning and shelter problem; internal dose is a kitchen
problem. Aim your effort where households have leverage.

3) From Fallout to Fork: Exposure Pathways
3.1 Soil - plant - animal chains; water and airborne dust routes
Phases after a release

o Early (days—weeks): “surface phase.” Dry/wet deposition coats leaves, soil, roofs, feed.
Risk is surface contamination on food and in fresh milk (1-131).

¢ Late (months—years): “root phase.” Long-lived nuclides (Cs-137, Sr-90) move into soil
exchange sites; plants take them up; animals concentrate them through feed.

Main routes
1. Soil & Plant (root uptake)
o Cs-137 follows K* channels; uptake rises in low-potassium soils.
o Sr-90 follows Ca?* pathways; uptake rises in low-calcium, acidic soils.

o Mitigations: keep soils K-sufficient (for Cs), lime/calcium balanced (for Sr); use
mulch/covers to reduce splash and re-deposition; prefer fruiting/peeled crops
over leafy.

2. Leaf interception - You (surface contamination)

o Fallout dust adheres to leafy textures, hairs, and waxes; rain can lodge particles
into crevices.

o Mitigations: high-flow rinse + soak + agitate, then peel where possible; blanch
and discard water; run HEPA during prep to limit re-settling dust.



3. Plant/Feed - Animal = You
o Milk: fast conveyor of I-131 (early) and Sr-90/Cs-137 (later) from leafy forage.
o Bone/skin/gelatinous tissues: preferentially hold Sr-90 (bone) and surface dusts.

o Mitigations: during uncertain periods favor tested dairy or powdered/long-shelf
alternatives; choose boneless muscle meats; avoid bone broths and small whole
fish with soft bones.

4. Water routes

o Irrigation: contaminated surface water loads soils/leaf surfaces; hydro systems
contaminated at the salt/top-off input can distribute uniformly.

o Drinking/cooking: boiling concentrates dissolved radionuclides.

o Mitigations: irrigate from clean wells/RO-treated sources; in
hydroponics/aquaponics, use certified salts, RO make-up, and closed-loop
testing; for kitchens use RO + ion-exchange and replace cartridges on schedule.

5. Airborne dust - Food/Surfaces
o Wind/traffic resuspend fines that settle on counters, produce, and open pots.

o Mitigations: HEPA near prep, lids on pots/ferments, wet-mop (not dry sweep),
store in glass/metal with tight seals.

Time & seasonality
e First month: focus on surface hygiene (wash/peel/blanch; milk caution).

e Thereafter: soil chemistry and crop choice dominate (K & Ca management; crop
selection and rotation).
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3.2 High-accumulators vs low-accumulators (leafy greens, mushrooms, seaweeds,

bones/skins)

Heuristic matrix (qualitative)

Category Cs-137 tendency

Leafy greens
(spinach, lettuce, High (surface + root)

herbs)

Fruiting veg
(tomato,

Lower than leafy
cucumber,

peppers)

Root crops (potato,

Moderate root uptake
carrot, beet)

Cereals (rice,
wheat)

Variable; outer layers
carry dust

Mushrooms
(wild/forest)

Very high
(bioconcentrators)

High in some species
Seaweeds ) )
(bioconcentration)

Muscle meat ] ]
Cs in soft tissue
(boneless)

Bone-in meats,
bone broths, small Cs variable
whole fish

Sr-90
tendency

Moderate via
soil splash

Lower

Moderate (Sr
can follow
Ca)

Low—
moderate

Variable

Variable

Low for Sr

High (Srin
bone)

Notes & kitchen stance

Early: surface dust is main issue;
Later: root uptake—
wash/soak/blanch; consider
hydroponic sources.

Prefer when soil is uncertain; still
rinse/peel where possible.

Peel deeply, boil & discard water;
good staples with proper prep.

Milling/refining reduces burden;
rinse - boil & drain.

Avoid wild types unless tested;
cultivated on clean substrate only.

Potent iodine source but can carry
Cs/others; avoid unless
tested/traceable.

Favor boneless cuts; parboil-discard
then sear to drop Cs.

Avoid in uncertain periods; trim
away skin/bone, skip broths.
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Sr-90
Category Cs-137 tendency tendenc Notes & kitchen stance
y

$r-90 Early post-event: use
r-
Milk & soft dairy  1-131 early; later Cs/Sr th tested/powdered dairy; later: buy
athwa
P y lot-tested only.

Why these behave this way

o Leafy surfaces trap fallout and have high transpiration, pulling ions like K* (and Cs*) from
soil.

¢ Mushrooms and many seaweeds are excellent ion scavengers, concentrating K-like and
Ca-like analogs from their medium.

e Bones/skins are mineral sinks (Sr <> Ca), making broths a poor choice under Sr-90
concern.

e Refining (white rice/flour, refined oils/sugar) physically removes dust-exposed fractions;
nutrients must then be restored by diet/fortification.

Practical selection rules

1. Inuncertain supply chains, default to low-pathway foods: boneless muscle meats,
peeled roots, fruiting veg, refined grains, clean oils.

2. Treat leafy/mushrooms/seaweeds as “test-first” categories; prefer indoor/hydroponic
leafies with documented salts and water, cultivated mushrooms from verified substrate,
and lab-certified seaweeds.

3. If you must use higher-risk categories, layer defenses: source vetting - wash/soak -
blanch/discard = finish for flavor.

Soil & feed levers upstream (summary)
e Raise K to suppress Cs uptake; maintain Ca & pH to suppress Sr uptake.
e Use covers/rain shields and mulch to reduce leaf splash and dust.

e For livestock: clean feed & water, barn period during peaks, and test milk/liver/bone-
heavy cuts before sale.

Bottom line
Exposure is a chain, not a single event. Break the chain where it’s cheapest and most effective:
soil chemistry and crop choice upstream; rinse/peel/boil-discard/finish and cut selection
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downstream. Over time, shift your everyday menu toward categories that naturally accumulate
less and reserve high-accumulators for tested, trusted lots.

4) Culinary Defenses: Protocols & Menus
4.1 Selection: muscle meats without bone/skin; peeled roots; fruiting hydro greens
Quick chooser (printable):

e YES OFTEN: boneless/skinless fish or poultry; lean beef/pork without bones/skin;
peeled potatoes/carrots/beets; fruiting veg (tomato, cucumber, squash, peppers, green
beans); refined rice/pasta/flour; bottled oil; UHT/powdered milk; hydro/herb pots.

e YES, WITH CONTROLS: cultivated mushrooms from tested kits; canned tomatoes; eggs
from indoor hens on tested feed; tofu/tempeh from sealed lots.

e RARE / TEST FIRST: wild mushrooms, seaweeds, bone-in/skin-on meats, bone broth,
small whole fish with soft bones, leafy field greens.

Cut list (butcher/fishmonger):

e Ask for skinless fillets (tilapia, cod, catfish), breasts/tenders (chicken/turkey), top
round/sirloin tips (beef), pork loin—all trimmed of bone/skin/fat caps.

e Decline soup bones, necks, sardine/anchovy-style whole fish, and gelatinous cuts.
Produce tactics:

e Prefer smooth-skinned fruiting veg you can peel (cucumber) or wash thoroughly.

e Roots: choose firm, thick-skinned varieties that tolerate deep peeling.

e Greens: favor indoor/hydro sources; if field-grown, commit to wash—-soak-blanch.
Label literacy:

e Look for lot codes, origin, and forms that imply refining (“polished,” “white,” “refined”).
Refining removes dust-exposed fractions; you’ll backfill micros via fortification.

4.2 Preparation pipeline: rinse - peel - soak = boil/blanch - discard water - finish for
flavor

Why this order? Each step sheds surface, then near-surface, then water-soluble contaminants,
before you add back flavor/texture.
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Standard parameters (home gear):

1. Rinse: cold RO/IX water, agitation 30-60 sec. For leafy heads: separate leaves; swish
vigorously.

2. Peel: 2-3 mm depth for roots/cucumbers; trim stems/cores; remove fish skin and
poultry skin.

3. Soak (optional boost): 10-20 min in RO/IX water at 10:1 water:food; gentle agitation
halfway.

4. Boil/Blanch: rolling boil in fresh RO/IX water, lid on, 10:1 water:food.
o Roots: 5-8 min (until just tender outside).
o Leafy veg: 60-120 sec.
o Meats/fish: parboil 3-5 min (thin cuts) or 6—8 min (thicker).

5. Discard water: pour off to drain (do not reduce); do not reuse as stock.

6. Finish for flavor: quick sear/roast/sauté with clean oil, spices, acid. Aim for short, hot
finishing—no long stews that re-extract.

Pressure-cooker shortcuts:

e Rice/beans: bring to pressure, hold 2—5 min, dump liquor, then finish with fresh RO/IX
water to desired texture.

e Tough roots: 2—3 min at pressure, dump, then roast.
Flavor re-builders (safe & small-mass):
e Acids: vinegar, citrus, tamarind—finish at table.
e Spices: dried, from sealed lots; bloom briefly in oil during the finish step.
o Ferments: yogurt/tempeh/koji from starter packets; add after hot steps.
House rules to post:
e “Bones/skins out. Dump first boil. Finish for joy.”

e “Kettle filled from RO/IX only.”
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4.3 “Low-uptake pantry” architecture: refined grains/oils/sugar/salt; sealed legacy lots

Core shelves (traceable, cheap, durable):

Refined grains: white rice, white flour, refined pasta (lot-coded).

¢ Legumes: lentils, split peas, chickpeas (decant to jars with lot labels).
e Fats: bottled vegetable/olive oil (dark, sealed); algal oil for DHA/EPA.
o Salt & sweet: iodized salt (dry, sealed); white sugar.

e Protein adjuncts: UHT/powdered milk; canned tuna/chicken in water (drain & finish);
tofu/tempeh kits.

o Flavor & fortification: vinegar/citrus powder; spice kit; flour/rice premix (iron/folate/B-
complex); B12 tabs; D3; calcium citrate.

Containers & labels:

e Glass/metal with gasket lids; each bin: ITEM | BLEND/LOT ID | SOURCE LOTS | ORIGIN |
PACK DATE | SCREEN RESULT (QR).

Inventory rhythm:
e FIFO rotation; two-bin system (working + reserve).

e Weekly: pull 100-200 g dry samples of new lots for a 60-min gamma screen; file spectra
PDF.

o Keep a small “legacy clean” reserve (pre-event or high-confidence lots) for
infants/guests.

Don’ts:
e Don’t rely on bulk bins with constant top-off and no lot codes.

e Don’t “stretch flavor” with bone broths—they defeat the point.

4.4 Example weekly menu sets (omnivore, vegetarian, budget)

Each day uses the pipeline. Times are active kitchen minutes; batch items reduce effort later in
the week.
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A) Omnivore Week (serves 4)
Mon - Tilapia Congee & Pickles (35 min)
¢ Parboil skinless tilapia 3—4 min - discard - sear.
e Congee from refined rice (loose, RO water).
¢ Quick pickled peeled carrots (2.5% brine).
Tue — Chicken & Roots Tray (40 min)
e Deep-peel potatoes/carrots = parboil 6 min = discard - roast.
e Chicken breast parboil 5 min - discard - pan-sear with spice oil.
e Yogurt cup; iodized salt at table.
Wed - Lentil-Tomato Pot (30 min)
e Lentils boil 5 min = discard - pressure 810 min with tomatoes/onion.
e Rice (pressure 3 min) = drain if needed.
Thu — Bean Tacos (30 min)
e Pinto beans boil 10 min - discard - simmer with RO water + spices.
e Flour tortillas; hydro slaw (wash—blanch 60 sec) + lime.
Fri — Pasta & Seared Fish (25 min)
o Refined pasta; jarred tomato + garlic oil.
o Tilapia flakes (parboil-discard—sear); chopped hydro herbs.
Sat — Omelet Night (20 min)
e Eggs from indoor hens; peeled roasted squash cubes (batch from Thu).
e Yogurt-herb sauce; fruit.
Sun — One-Pot Pea Risotto (30 min)
o Refined rice; RO bouillon; finish with herb vinegar and grated hard cheese.

Nutrition guardrails: iodized salt daily; algal oil 250-500 mg DHA/EPA; B12 via dairy or weekly
tablet.



B) Vegetarian Week (serves 4)

Mon - Tempeh Rice Bowl (35 min)
Steam soybeans (RO) - inoculate with packet starter (done prior); pan-sear tempeh; rice +
pickled carrots.

Tue — Paneer & Potatoes (40 min)
UHT milk to curd; press; peeled potatoes parboil-discard = pan-crisp; chutney.

Wed - Chickpea Stew (35 min)
Chickpeas boil 10 min = discard - pressure 20—25 min with tomatoes; sourdough; yogurt.

Thu - Buckwheat & Squash (30 min)
Boil buckwheat; peeled roasted squash; basil oil; vinegar greens (hydro, blanched 60-90 sec).

Fri — Lentil Loaf & Cucumber Yogurt (40 min)
Lentils pre-boiled & discarded - loaf with spices; cucumber peeled & salted; yogurt.

Sat — Veg Congee + Omelets (25 min)
Congee base; two-egg omelets; kimchi (pH < 4.2) from indoor cabbage.

Sun — Safe-Crust Pizza (35 min)
Refined-flour base; jarred tomato; hydro basil; cheese from tested lot.

C) Budget Week (<$2-3 per plate in co-op kitchens)

Mon: Rice + lentils (first boil dumped) with onion-vinegar relish.
Tue: Split-pea soup (first boil dumped) + toast (iodized butter/oil).
Wed: Congee + egg ribbons + scallion oil.

Thu: Pasta aglio-olio + peeled roasted carrots.

Fri: Bean-pot tacos (first boil dumped) + yogurt-lime.

Sat: Fried rice (day-old) + omelet ribbons + vinegar slaw.

Sun: Flatbread + tempeh crumble (starter kit) + pickled veg.

Practical add-ons
Batching plan (2 hours on Sunday):

¢ Make 10-15 L RO; pressure-cook a tray of peeled roots (parboil-discard = roast); first-
boil & pressure two legumes; decant to jars; label.
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Spice cart (sealed jars): cumin, chili, paprika, turmeric, pepper, oregano; acid (vinegar, lemon
juice powder). Tiny mass, huge variety.

Quality checks each plate:

“Bones/skins out?” v

“Dumped first boil?” v

“RO/IX water only?” v

“lodized salt at table?” v

Bottom line: Buy low-pathway forms, run the pipeline every time, stock a boringly traceable
pantry, and rebuild flavor with acid, spice, and a hot finish. You'll keep dose low without losing
dinner.

5) Water, Air, and Surfaces as Ingredients
5.1 Point-of-use RO + ion-exchange; changeout schedules

Why RO/IX? Boiling concentrates dissolved radionuclides. Point-of-use reverse osmosis (RO)
strips most dissolved ions; a downstream ion-exchange (I1X) “polish” catches stragglers. Treat
RO/IX water as a core ingredient for drinking, tea/coffee, soaking, boiling, pressure-cooking,
and ferments.

Spec (home/coop):

Train: Sediment - Carbon - RO membrane = (optional carbon) = IX cartridge - RO
faucet.

e Targets: Permeate < 20 ppm TDS (conductivity < 30-40 uS/cm). Pressure 2 40 psi to the
RO.

o Fittings: Dedicated “COOK/DRINK ONLY” tap; color-coded pitchers for RO vs non-RO.

¢ Meters: Inline or handheld TDS meter (feed & permeate), pressure gauge at membrane
inlet, leak alarm.

Operating SOP
1. Make water first. Fill kettle, stockpots, ferment crocks from RO/IX only.

2. Never re-use cooking liquor. Discard first-boil water from roots, legumes, meats.
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3. Label vessels. Blue tape on RO pitchers; red on non-RO.
Maintenance & changeouts (post this near the unit)
e Daily/Use: Log permeate TDS; if a reading is odd, rinse meter and recheck.

e Monthly: Wet-wipe housings/lines; sanitize faucet aerator; check for leaks; note pump
sound.

e Every 6-12 months: Replace sediment + carbon prefilters (earlier if pressure
drop/odor).

e Every 24-36 months (or sooner by performance): Replace RO membrane when either
o Rejection falls below 90% (Compute: 1 — (TDS_out/TDS_in)).
o Permeate TDS persistently > 20-30 ppm despite new prefilters.

¢ lon-exchange polish cartridge: Replace when permeate TDS creeps up = 10 ppm above
its usual baseline (or at 6-12 months, whichever first).

e After any plumbing work/dust event: Sanitize lines (manufacturer procedure); dump
first 10-20 L.

Sanitation & storage
e Use sealed pitchers; store RO water away from flours/sacks (dust).

e For co-ops: keep a posted filter-change calendar and a signed RO log (date, TDS _in,
TDS_out, parts changed).

Contingencies

e« RO down? Use sealed bottled water with visible lot codes for cooking/tea; avoid jug
refills with no provenance.

o Distillers: Acceptable as a stopgap only with splash/entrainment traps; still prefer RO/IX
for routine use.

5.2 HEPA zones for prep/ferments; closed vessels; decon routines
Goal: Keep fallout dust off foods, brines, and worktops. Treat air like another ingredient.
Room setup

e Clean zone: Prep bench, cooktop, ferment shelf.
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o Dirty zone: Receiving, shoe/coat area, outer packaging.

e HEPA placement: One room purifier (H13/H14 filter) sized for 2 5 air-changes/hour in
the kitchen. Place so the exhaust washes over the prep area, not across raw food. Run
15 min before, during, and 30-60 min after prep.

¢ Vacuuming: Only sealed HEPA vacs. Never dry-sweep or use shop vacs.
Closed vessels & covers
o Lids on pots, pans, strainers, and ferments whenever not actively stirring.

o Ferments: Glass with airlocks or tight lids; no cloth caps. Start with RO brine; park jars
under the HEPA’s “clean breeze.”

e Hydro/aqua: Opaque lids on reservoirs; no open bubblers next to prep.

Decon routines (printable card)
Order: high = low, clean - dirty.

1. Hands -» handles - faucet - RO tap.

2. Prep bench: spritz with mild detergent; wet-wipe (microfiber), then RO rinse wipe.
3. Appliance lids/knobs: wet-wipe.

4. Floors: damp-mop; no dry sweeping.

5. Trash & drains: lids on; pour first-boil discards straight to drain; rinse sink with RO splash
to keep aerosols down.

Schedules
o Before prep: HEPA on; lids staged; RO pitchers filled; bench wet-wiped.
o After prep: Cover leftovers; run HEPA 30-60 min; damp-mop traffic strip.
o Weekly: Launder towels on hot; swap HEPA prefilter; wipe HEPA intake grill.

e Quarterly: Replace HEPA main filter (or per indicator); sanitize ferment weights/lids; pull
stove/bench to wet-wipe behind.

Receiving protocol

e Outer-bag corner cut in the “dirty zone;” photo lot code; decant grains/flour to
glass/metal with gasket; apply big label + QR.

e Pull adry sample (100-200 g) for gamma screen; store the rest sealed, off the floor.
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People flow & clothing

e Shoes stay at the door; aprons for cooks; hair tied; ballcaps fine (less shed).

¢ If you were sanding, gardening, or in a dusty space: change shirt before cooking.
Checkpoints for a safe session

e HEPAlightonv RO pitcher at hand v Lids within reach v/

e “Rinse > Peel - Boil/Blanch > Dump first water - Finish” posted v/

e Wet-wiped bench & damp-mopped strip v/
Red flags

e Open ferments under ceiling fans; uncovered simmering stock; bone/skin piles headed
for broth; dry sweeping; RO kettle filled from tap.

Bottom line: Make RO/IX and HEPA + lids your kitchen’s reflexes. When water is clean, air is
filtered, and surfaces are wet-wiped not dusted, the rest of the safety pipeline can do its job—
quietly, every single meal.

6) Farming & Sourcing Under Fallout
6.1 Hydroponics / aquaponics: closed loops with certified inputs
Design goals

e Break soil pathways entirely.

o Keep every input auditable (lot = tote = crop).

e Prevent dust/water re-contamination.

Bill of materials (compact home rig)

RO/DI maker (feed water), food-grade reservoir with tight lid, inline sediment + carbon
prefilters.

e Opaque plumbing and beds (NFT or deep-water culture with floating rafts); no open
surfaces near windows/vents.

e Media for starts (rockwool/cubes) kept bagged until use.

¢ Inline UV on make-up water; optional HEPA over the bed area.
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EC/TDS and pH meters with calibration fluids; thermometer.

Nutrient salts from certified lots (keep COAs if available), stored sealed; label by
lot/date.

Operating SOP

1. Water: Make all nutrient with RO/DI. Log source, TDS, and date.

2. Nutrients: Mix from sealed, labeled salts; avoid “mystery” blends. Store concentrates in
glass/HDPE with tamper tape.

3. Crops: Favor fruiting types (tomato, cucumber, chili, beans) and cut-and-come-again
herbs; treat lettuces/leafies as “test-first” if ambient dust is high.

4. Covers & air: Keep reservoirs lidded, channels opaque, and HEPA running during
transplant/harvest. No oscillating fans drawing in unfiltered air.

5. Make-up & purge: Top off with RO/DI; purge/replace solution on schedule (2—4 weeks)
and wipe salt crusts with RO water; never mop with outside water.

6. Testing: Spot-check dry salts and dried leaves with a community gamma probe (Cs
proxy). Log results; if in doubt, discard the batch and revert to sealed pantry veg.

7. Aquaponics (if used): Prefer decoupled (RAS fish loop <= hydro loop) so you can

filter/UV/chemically treat the plant side without harming fish. Use indoor-only, tested
feed. Avoid open tanks; use lids or tight canopies.

Why this works: You remove the big variables (soil, rain, dust) and gate every new atom that

enters the system. If a lot tests odd, you can drain, clean, and start fresh.

6.2 Soil tactics: chemistry first, then shelter

Principles

Cs* rides plant K* pathways; keep exchangeable K medium-to-high to suppress Cs
uptake.

Sr?* rides Ca?* pathways; keep Ca and pH in range (= 6.5-7.0) to suppress Sr uptake.

Stop splash and dust; stop irrigation from dirty sources.

Stepwise plan

1.

Test & amend
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o Run a basic soil test (pH, CEC, exchangeable K, Ca/Mg).

o For Cs: apply muriate/sulfate of potash to target “sufficient” K per your test lab;
side-dress during season rather than a one-time dump.

o ForSr:if pH < 6.3, lime to ~6.7; if pH is fine but Ca is low, add gypsum (CaS04) to
raise Ca without altering pH.

o Maintain good organic matter (compost that was built from clean inputs) to
buffer cations.

2. Irrigation & shields
o Switch to drip/soaker; no sprinklers.
o Use row covers, plastic mulch, or high-tunnel film to block dust and rain splash.
o Install windbreaks on dustward edges. Lay mulch under canopies to trap fines.
3. Crop choice & handling

o Prefer fruiting crops (tomatoes, cucurbits, peppers) over leafies; treat leafies as
“hydro-only” or wash/soak/blanch after harvest.

o Grow root crops only if you will deep-peel and boil-discard water.

o Harvest into lidded totes, wash outdoors with RO hose water, then finish in the
kitchen SOP.

4. Water source

o If surface water is suspect, don’t irrigate with it. Use well water that tests clean
or run surface water through RO into a cistern dedicated to the garden.

Field triage (what to pull vs keep)

e Pull/avoid: leafies under open exposure, pasture for fresh dairy, any plot receiving dusty
runoff.

o Keep with care: fruiting beds under covers, roots with deep peeling, cereals that will be
milled/refined.
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6.3 Indoor hens, fish, and mushroom logs — pros, cons, and feed integrity
Indoor hens (eggs & occasional meat)

e Pros: Reliable protein and fat; eggs are versatile; small footprint; manure useful
(compost carefully with clean bulks).

e Cons: Feed integrity is everything; dusty bedding can re-aerosolize; bones/skins from
birds should not be used for broth in Sr-concern periods.

e Controls:

o Feed: sealed, lot-tracked bags from trusted mills; no outdoor foraging; RO water
only.

o Air: run HEPA; keep coop exhaust filtered; wet-clean, not dry sweep.

o Use: prioritize eggs (albumen/yolk) over bone-heavy soups; trim off skin if using
meat.

o Testing: periodic gamma spot checks on feed and dried shell/meal; log lots.

Indoor fish (RAS: tilapia, catfish, trout depending on temp)
e Pros: Boneless fillets are low-pathway; closed water loop; high feed conversion.
¢ Cons: System complexity; power dependence; need disciplined solids management.
e Controls:

o System: covered tanks, mechanical + biofiltration, optional UV; top-offs via
RO/DI; no outside water.

o Feed: sealed, tested lots; store cool/dry; first-in, first-out; no wild bait or
“mystery” meals.

o Harvest: fillet skinless/boneless; parboil-discard then sear for flavor to shed
soluble Cs.

o Monitoring: log feed lots, mortality, growth; spot-check dried feed and dried
fillet crumbs with a gamma probe.

Mushroom logs (indoor cultivation only)

e Pros: Protein, umami, B-vitamins; year-round indoor production.
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¢ Cons: Bioconcentrators; WILL reflect the substrate purity. Wild foraging is high-risk.
e Controls:

o Substrate: only lab-certified blocks or substrate mixed from sealed, tested
components (pellets/grains) and RO water.

o Air: fruit in a clean tent with HEPA intake; avoid open garages/porches.

o Species: prefer indoor-cultivated oysters/shiitake/lion’s mane from clean kits; no
outdoor straw bales or unknown sawdust.

o Use: treat as “test-first” foods—dry a sample and spot-check; if untestable, keep
mushrooms rare/luxury, not staple.

Feed integrity (the common choke-point)

e Make feed the most tested input in your household economy. If feed is dirty, so are
eggs/fish/meat.

e SOP: quarantine new feed lots; pull a small dry sample for gamma check (Cs proxy); log
brand/lot/date; buy modest quantities to avoid large bad-lot exposure; blend lots when
transitioning.

e Water for animals: RO/DI where feasible; never concentrate contaminants by “boil to
sterilize.”

Go/No-Go heuristics

¢ NO-GO: open foraging; bone broths; wild mushrooms; outdoor seaweed; irrigation from
untested surface water; uncovered hydro reservoirs.

¢ GO (with SOPs): indoor RAS fish on tested feed; hens on sealed feed + RO water; hydro
fruiting crops with certified salts; roots with peel + boil-discard; refined
grains/oils/sugar/salt from traceable lots.

Takeaway: You can run productive, tasty micro-agriculture under fallout by locking inputs,
filtering water/air, and treating feed and substrate like medicine—lot numbers, logs, and spot
tests. Variety returns when the dirtiest links (soil splash, dust, bones/skins, wild
bioconcentrators) are engineered out of your food chain.
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7) Testing & Traceability for Households and Co-ops
7.1 Practical gamma checks (what they can see, what they miss)
What a basic meter can do

e Survey Geiger counter (y/B): good for a quick “is this bag weird?” screen on dry, dense
goods (rice, salt, fertilizer). It cannot tell which isotope.

¢ Nal(Tl) gamma spectrometer (bench-top or DIY kit): resolves energy peaks = you can
identify common y-emitters:

o Cs-137 at ~662 keV (the big one for food),

o K-40 at ~1460 keV (natural potassium—don’t panic),

o Am-241 at 59.5 keV (if present).

o With decent shielding and time, you can estimate activity per kg.
What these tools miss

e B-only nuclides like Sr-90 (no useful y): you’ll not see them with gamma-only gear.
Needs lab B counting or chemical separation.

e o emitters (most transuranics): practically invisible to household y checks unless there’s
an associated y line (e.g., Am-241). True a detection needs special setups.

How to make checks useful

¢ Sample prep: dry the sample (low heat), homogenize, and pack tightly in a repeatable
container (e.g., a 250 mL jar) to keep geometry constant.

¢ Background control: measure background first (empty jar), then sample; subtract. Use
ad-hoc shielding (lead bricks, steel pot, or a ring of water jugs) to lower background.

e Counting time: longer = better. Aim for 20-60 min per sample on a spectrometer; 2-5
min for crude Geiger rate screens.

e Reality checks:

o Expect a K-40 peak in many foods (bananas, salt substitutes). That’s normal
nutrition, not fallout.

o Keep a small KCl “banana chip” bag as a positive control to verify your setup
responds to K-40.
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o If you ever see a clean ~662 keV bump well above background in a food, flag the
lot.

Minimum Detectable Activity (MDA), plain English

e There’s a floor below which your setup cannot reliably “see.” You can lower that floor by
counting longer, using more shielding, and measuring bigger samples. Don’t over-
interpret tiny bumps.

When to escalate to a lab
¢ Infant foods, milk, or feed with any anomaly on y screens.
e Any bone-in animal product you must use.

I”

e Community “sentinel” samples: first harvest after dust events, first cut of hay, wild

mushrooms/seaweeds.

7.2 Batch logging, blending strategies, and community labs

A. Batch logging (the spine of traceability)
Record for everything that crosses your door (food, salts, feed):

e Item (e.g., “white rice, long-grain”)

¢ Quantity & unit

e Supplier & brand

e Lot/Batch number (from bag; if missing, create your own)

e Source/origin (country/region, if shown)

o Date received

¢ Screening result (background cps vs sample cps, or “no Cs-137 peak in 60 min”)

e Disposition (OK / blend / return / discard)
Use a simple sheet or spreadsheet; add a QR code on each bin that points to the row.

B. Blending strategy (average down without hiding problems)

e Purpose: reduce variability by mixing similar, acceptable lots; never to launder a clearly
bad lot.

¢ Rule of thumb:
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o Only blend lots that individually pass your acceptability screen.

o If onelotis borderline (e.g., weak 662 keV bump), limit it to £25% of the blend
and re-test the blend.

o Keep blend IDs (e.g., “RICE-BLD-2025-10-05-A"), with the contributing lot IDs and
proportions logged.

Do not blend infant/medical foods or anything that failed a threshold; return or discard
instead.

C. Community labs (how to stand one up)

Model: a church/VFW/coop-hosted bench with a Nal(Tl) spectrometer, PC, shielding,
drying oven, and labeled sample jars.

Governance: simple chain-of-custody form; posted SOPs for sample prep, counting
times, background runs, and report format.

Calibration & QA:

o Monthly background and energy calibration (Cs-137 check source or known K-40
sample).

o Proficiency tests: swap blind samples with a neighboring co-op to cross-check
results.

Throughput: prioritize sentinel samples (new season grain, first milk, animal feed lots,
wild foods).

Reporting: publish lot IDs and spectra summaries to a shared drive; keep raw counts for
audit.

Escalation path: a partner university, milk/silage testing lab, or state extension office for
Sr-90/a assays.

7.3 Labels that matter: lot numbers, sources, dates

On retail foods

Lot/Batch number: critical for recalls and co-op bulletins. If missing (farmers’ market,
bulk bins), assign your own (DATE-SUPPLIER-PRODUCT-SEQ).

Pack/harvest date: fresher is not always safer, but dating helps correlate with events
(dust/rainfalls).
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e Origin: country/region. Track patterns (e.g., a region downwind of an incident).

”n u

e Processing type: “polished,” “refined,” “skinless/boneless,” “powdered.” Refining status

often reduces contamination risk.
On hydro/aqua inputs

e Nutrient salts: brand, lot/COA number, purity grade, pack date. Small bags = less risk
per lot.

o Feed: brand, lot, protein %, oil %, added minerals. Treat feed like medicine; log every
bag.

On meat/dairy

e Cut form: “boneless/skinless” vs “bone-in/with skin.” Prefer the former; the label should
say so.

e Plant/packer code and date. Keep these to map any issues.

e Milk/powders: “spray-dried,” “UHT,” “fortified with iodine.” Lot & pack dates matter;
early-event milk is the classic I-131 vector.

Your own relabeling for storage
e For every bin/jar you decant into, add a big, legible label:
o ITEM | BLEND/LOT ID | DATE PACKED | SOURCE LOTS (IDs) | SCREEN RESULT

¢ Add a QR that links to the log row. Tape sticks; pens fade—use bold marker + clear tape
cover.

Red flags

e “Natural/eco” claims with no lot or origin.

e Bulk bins with constant top-off and no batch separation.

e “Bone broth,” “whole small fish,” “wild mushrooms/seaweed” without lab certs.
Keep it boring, keep it safe

e Boring labels (numbers, dates, origins) beat shiny marketing. In a radiological world,
traceability is flavor: it lets you keep the foods you love, because you can prove a batch
is clean.
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8) Nutrition Without Compromise

8.1 Preventing hidden deficits (iodine, B12, omega-3s) in restricted menus

lodine (thyroid; also crowds out radio-iodine)

Target: ~150 pg/day adults (pregnancy 220-250; lactation 250-290).

Do it safely: Use iodized salt (look for “iodized” + lot/date). ¥ tsp/day of typical iodized
salt generally meets needs. Keep salt dry, sealed, and add after cooking to limit loss.

Backstops: UHT/powdered milk from tested lots; multivitamin with iodine if salt intake is
low. Avoid relying on seaweed unless lab-certified clean.

Vitamin B12 (nerve, blood)

Target: >2.4 ug/day adults.

Do it safely: Fortified staples (UHT/powdered milk, yogurt analogs), or weekly
cyanocobalamin 1000 ug tablet (cheap, robust to storage). B12 tolerates heating but
store fortified products cool and sealed.

Risk groups: Vegan/vegetarian menus; elders; people on metformin or acid suppressors.

Omega-3 (heart/brain; anti-inflammatory)

Target: ALA ~1.1-1.6 g/day; DHA+EPA 250-500 mg/day (or ~2—3x/week equivalent).

Do it safely: Algal oil (capsules or bottled) gives DHA/EPA with low contaminant risk.
Seal tightly; store cool, dark.

Food routes: Indoor-fish fillets (skinless/boneless), chia/flax (ALA) from sealed lots; grind
flax fresh.

Other quiet shortfalls to watch

Calcium (1000-1200 mg/day): supports bone and reduces Sr-90 uptake. Use tested
dairy/powders or calcium citrate.

Potassium (26003400 mg/day): supports heart and competes with Cs-137 in plants;
get from peeled roots, beans, tomato products; KCl salt substitute if physician-ok.

Vitamin D (800-2000 IU/day if sun is low): stable tablets; keeps Ca metabolism healthy.

Iron, zinc, iodine together: choose fortified flours/rice from traceable mills; pair iron
sources with acid (vinegar, citrus).
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Simple “assurance stack” (household, non-medical)

lodized salt as default table salt.
Daily fortified dairy (UHT/powdered) or weekly B12 1000 pug.
Daily algal oil to reach 250-500 mg DHA+EPA.

Calcium source if dairy is sparse; D3 if little sun.

(Nutrition targets are general ranges; adjust with your clinician for age, pregnancy, kidney/heart

conditions.)

8.2 Fortification and safe ferments for micronutrient density

A) Fortification the low-risk way (home & co-op)

Choose refined carriers: white flour, white rice, sugar, refined oil—sealed, lot-tracked.

Add known micros: use labeled premixes (iron/folate, B-complex) from reputable
suppliers; log lot/date/dose.

How to dose: Mix by weight in small batches (e.g., 10 kg flour + premix per spec). Post
the recipe on the bin; stick to the same scoop.

Oil fortification: Add vitamin D/E to bottled oil (mix gently, store dark/cool).

Salt: Prefer factory-iodized over DIY tinctures; it’s uniform and audited.

B) Ferments that are safe under fallout (principles)

Water is an ingredient: RO/IX water only.
Salt is a filter: use refined, tested salt; 2.0-2.5 % brine by weight for vegetables.
Vessels: Glass with airlocks or tight lids; keep covered to stop dust.

Starters over wild: rely on commercial cultures (yogurt, kefir, koji, tempeh, sourdough)
from sealed packets; avoid open-air captures.

Air & hygiene: Run HEPA nearby; sanitize tools; wet-wipe benches.
Acidity end-point: veggies to pH < 4.2 within 2—-3 days at room temp; then move cool.

Label & lot: product, salt %, starter lot, start date; tie to your logbook.
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C) High-value ferments & fortified staples (menu boosters)

Yogurt/kefir (tested milk or powdered base): B12, calcium, K; add algal oil after
fermentation.

Tempeh/koji (sealed soybeans/rice): B-complex, protein; steam grains with RO water;
incubate in clean boxes.

Sourdough (refined flour): improves mineral bioavailability; use iodized salt in dough for
baseline iodine.

Pickled veg (peeled carrots, cabbage cores): vitamin C, K; brine 2.5 %, pH check.

Fortified rice/flour: co-op blends adding iron/folate/B12; publish batch specs.

D) Example “safe density” day (omnivore or veg)

Breakfast: Fortified sourdough toast, yogurt (B12/Ca), flax-chia mix; algal oil capsule.

Lunch: Tilapia rice bowl (parboil-discard, then sear), kimchi (pH<4.2), iodized salt to
taste.

Snack: Fortified crackers; citrus-vinegar pickle spears.

Dinner: Lentil-carrot stew (discard first boil), calcium-set tofu/tempeh; drizzle D-fortified
oil.

Table rule: “lodized at the table, acid for absorption.”

E) Don’ts that masquerade as “healthy”

Bone broth for minerals > concentrates Sr-90 risk.

Wild mushrooms/seaweeds for micronutrients - classic bioconcentrators; skip unless
lab-certified.

Boiling to “purify” water - concentrates dissolved nuclides; stick with RO/IX.

Bottom line: Hit your iodine, B12, and omega-3 every week; keep Ca, K, D steady; and use

refined, sealed carriers + covered ferments to pack micronutrients back into a low-uptake

cuisine—without importing new radiological pathways.
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9) Governance Scenarios: One Menu vs Many

9.1 Platform food (corporate), state rationing, Al-optimized nutrition

A) Corporate “platform food” (walled supply chains)

Mechanism: IP-locked strains/reactors; vertically integrated inputs (feed, salts, flavor
packs); subscription cookers.

Promises: Lowest unit cost, strict lot traceability, centrally certified radiological safety.

Risks: Monoculture brittleness (single bad lot = global recall), flavor homogenization,
vendor lock-in, opaque thresholds (MDA, release criteria).

Controls that matter:

o Contractual right to raw spectral data (Cs-137 peaks, counting times, shield
geometry).

o Third-party escrow of seed strains/nutrient specs to enable continuity if vendor
fails.

o Choice floor: at least 3 staple patterns (rice-pulse, maize-bean, wheat-chickpea)
so allergies/culture are covered.

o Recall drills with prepaid replacements held in public warehouses.

Household stance: Accept the convenience, but keep a parallel pantry of refined staples
and a community testing co-op.

Red flags: proprietary “safety scores” without spectra; forced firmware that blocks non-
vendor ingredients.

B) State rationing (carbon/health quotas, fallout management)

Mechanism: Universal IDs; monthly staple credits; public price controls; clinic-linked
menus (iodine, calcium sufficiency).

Promises: Equity, floor of safety (tested lots), fast surge logistics during spikes.

Risks: One-size-fits-all meals; bureaucratic lag; politicization of “approved foods”; black
markets.

Controls that matter:

o Appeal channel for medical/religious diets; publish rationale for each
banned/limited category.
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o Public ledgers of lot numbers, origins, and spectral summaries (not just
pass/fail).

o Community kitchens funded as part of the ration (VFW/church halls), not as
charity afterthoughts.

o Voucher carve-out for fresh hydro/aqua co-ops (citizens can allocate 15-20 % of
ration to local producers).

Household stance: Use the ration for clean staples; add flavor/ferments and small
proteins from local circuits.

C) Al-optimized nutrition (safety/efficiency regime)

|II

Mechanism: Wearables + clinic data = “optimal” macro/micro packs; liability-driven

I”

limits on spice/char/“non-essential” foods.

Promises: Personalized sufficiency; minimized internal dose by algorithm; fewer
deficiencies.

Risks: Joyless food, cultural erasure, model bias (over-penalizing traditional techniques),
surveillance creep.

Controls that matter:

o Human override: “doctor’s orders” and cultural exemptions that the system
must honor.

o Model cards: publish training data, constraints, and dose-model assumptions.

o Diversity quota: enforce a weekly variety index (e.g., 20 unique plant items /
week) to avoid monotony.

o Open API so third-party “cuisine adapters” can render safe menus in Cajun,
Punjabi, Oaxacan, etc.

Household stance: Treat Al menus as baselines; re-express them with traditional prep
that keeps the pipeline (rinse/peel/boil-discard/finish).
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Comparative snapshot

Dimension Platform (Corp) State Ration Al-Optimized
Safety floor High, vendor-audited High, public-audited High, individual-tuned
i . . . Medium—High (if APIs
Variety Low—Medium Medium (political)
open)
Failure mode Global recall Policy lag/shortage Over-restriction/joy loss
Parallel pantry + co-op Flavor sovereignty + Cultural adapters +
Household hedge )
tests vouchers override
Must-have Lot ledgers + release Model cards + API
Raw spectra + MDA .
transparency criteria access

9.2 Resistance & plurality: seed rights, flavor sovereignty, open hardware

A) Seed rights (genetic and legal plurality)
e Why: Biological diversity resists both contamination shocks and menu monopolies.
e Practices:

o Open-pollinated seed libraries with clean-region provenance; annual seed
audits (germination + random y screens on seed coats).

o Seed sharing MOUs among churches/co-ops; right-to-save-seed language in
local ordinances.

o Crop rotation toward fruiting types under covers; reserve leafies to hydro.

e Infrastructure: A small cleanroom cabinet (HEPA box) for drying/packing seeds with lot
labels.

B) Flavor sovereignty (culture as safety multiplier)
o Why: People adhere to safety when food still tastes like home.
e Toolbox:

o Acid & spice: vinegars, citrus, tamarind, dried chilies from sealed lots—tiny
mass, huge variety, easy to test/store.
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o Ferments with lids: kimchi, yogurt, tempeh, sourdough—covered, starter-
driven, pH-verified.

o Smoke/char rules: reserve light finishing sears after parboil; avoid deep charring
that concentrates residues.

« Community practice: Flavor exchanges (tables of spices/starter cultures with lot logs);
festival menus that follow the safety pipeline.

C) Open hardware (kitchen and farm tools you can fix)
e  Why: Lock-in is fragile under crisis.
o Kits:
o Open-firmware cookers that allow manual steps (parboil-discard, then sear).

o DIY Nal spectrometer with documented geometry/shield; publish spectra to a
CO-0p repo.

o Hydro controllers that accept certified-salt profiles from any vendor; reservoirs
with standard gaskets you can buy locally.

¢ Governance: Community hardware commons (lending libraries) with maintenance logs
and calibration days.

D) Co-op standards (plurality without chaos)

e Food SOPs: one-page prep pipeline, water spec (RO/IX), testing tiers (screen >
spectrometer - lab).

e Labeling: mandatory lot ID + origin on all co-op goods; QR to batch logs.

e Thresholds: publish action levels (e.g., “Cs-137 must be < X Bq/kg by Nal with 60-min
count and Y cm Pb shield”).

e Audits: monthly blind samples; partner with a nearby university for Sr-90/transuranics
assays.

E) Parallel markets that keep “many menus” alive
¢ Clean-hydro subscriptions: households sponsor beds; get weekly fruiting veg.

¢ Indoor protein shares: RAS fish, indoor eggs—sold boneless/skinless fillets and eggs by
lot.
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« Refined-staple exchanges: pooled buying of tested flour/rice/oil/salt; members receive
fortified blends (iron/folate/B12) with batch specs.

F) Household fallback plan (“plurality pack”)

e Pantry: 3—6 months refined grains, legumes, oils, iodized salt; algal oil; calcium/D;
weekly B12.

e Gear: gravity + RO/IX unit, HEPA, pressure cooker, glass jars, small Nal kit access (co-op).

e Seeds: sealed OP varieties for covered/indoor use; starter culture library (yogurt,
sourdough, tempeh).

e Playbook: laminated SOPs, dose logs, and a festival cookbook that maps safe
techniques to your cuisine.

Bottom line: Centralized systems can keep people fed and doses low—but they drift toward one
plate. A resilient society protects plural menus by law (seed rights), by flavor (ferments/spice),
and by tech that citizens can inspect, test, and repair. In a radioactive world, plurality is safety
as well as freedom.

10) Cultural Life Around the Table
10.1 Church basements, VFW halls, neighborhood ovens

Why these rooms matter

They’re already trusted, insured, and code-inspected; they have big pots, long tables, and
people who know how to run a line. In a radioactive world, that trust plus stainless steel equals
dose control + dignity.

Room design (safe & simple)

e Flow: “Dirty in = Clean out.” Receiving porch - Testing nook (Nal gamma kit, logbook)
- Wash/peel sinks = Boil/pressure-cook line - Finish station (sear, bake) > Covered
hot-hold = Serving.

e Air: One HEPA cube over prep/ferments; no fans blowing across raw food; lids on
everything.

e Water: Plumbed RO + ion-exchange tap labeled “COOK/DRINK ONLY.” Color-coded
pitchers for RO vs janitorial water.

e Surfaces: Stainless + epoxy floors; wet-mop only. “No dry sweeping” sign by the broom
closet.
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e Storage: Glass/metal bins with lot QR labels; a small seed/fridge library (yeast, yogurt,
tempeh starters; all sealed and logged).

People & roles
¢ Quartermaster: buys staples, checks lots, maintains the ledger.
e Sentinel team: runs gamma screens on incoming dry goods; posts spectra snapshots.
e Hotline lead: enforces prep SOP (rinse = peel = boil/blanch - discard = finish).
¢ Ferment steward: pH checks; dates jars; moves them cold when <4.2.

e Host/chaplain: welcomes, keeps peace, leads thanks according to the community’s
tradition.

o Dish & Decon crew: wet wipes, labeled bins, filter-change calendar.
Service patterns that work

e Neighborhood oven night (weekly): Big pressure-cooked grain + stewed beans (first-boil
discarded), sheet-pan peeled veg, seared boneless fish or chicken, two covered
ferments, fruit compote.

e “Bring a lot, not a dish” potluck: Families bring one sealed lot (rice, oil, iodized salt, UHT
milk). The hall turns those lots into dinner; leftovers are redistributed by lot.

e Kids’ line: Same plate, smaller portion; iodized salt set out; yogurt cup for B12/calcium.
Signage & scripts (posted in the hall)

e “Bones/skins out. Peel deep. Dump first boil. Finish for flavor.”

o “RO water only for cooking, tea, ice.”

o “Lot first, recipe second—scan the QR before you open a bag.”

e “Testing hours: Tue/Thu 4—6 pm. Bring dry samples in zip bags.”
Funding & fairness

e Pantry runs on staple shares (monthly S or bags of rice/oil/salt).

¢ No-questions vouchers at the door.

e Quarterly public audit: inventory, filters changed, lots screened, spectra posted.
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Measuring success

e Plate count 1%, complaint rate |, filter changes on time, spectra posted weekly, and—

most important—singing returns after dessert.

10.2 Ritual, feast days, and morale in constrained times

Why ritual matters now

Ritual turns “less” into meaning. It preserves identity, chills anxiety, and keeps kids learning that

safety steps are just “how our feast works.”

Building a feast within constraints

e Structure:

1.

2.

4.

5.

Thanks/ remembrance (brief, tradition-specific or secular).

Safety call-and-response (two lines everyone knows: “Bones out?” “Bones
out!”).

Blessing the lots (hold up the week’s rice or oil; name the donors).
Procession: elders/children served first.

Closing chorus: a shared song, psalm, or pledge.

¢ Menu archetypes (rotating, all safe-prep compatible):

Harvest & Light: Parboiled-then-roasted peeled roots; herb rice; yogurt-herb
sauce; citrused peeled fruit.

Water & Bread: Tilapia congee (first boil discarded) with scallion oil; sourdough;
pickled carrots.

Neighbors’ Table: Three cuisines re-expressed safely (e.g., Punjabi chana + Cajun
red beans + Oaxacan escabeche).

Remembrance Supper: A pre-event favorite rebuilt with the pipeline (grandma’s
stew, minus bones).

« Flavor rites:

o

“Acid bowl” walk-around: vinegar & citrus cart to finish plates (helps iron uptake,
adds joy).
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o Spice pinches: sealed jars, single-use spoons, shared stories of the spice’s
journey.

Morale as a discipline

Visible wins: a “Clean Enough Board” with: filters changed v/, RO TDS V, 10 lots
screened v/, B12 stock V.

o Tokens: stamp cards for kids who can recite the five kitchen rules; trade for a spice
packet or starter.

e Memory work: collect “Feast Cards” —recipe + the story of the person who taught it—
kept in a box by the serving line.

e Service exchanges: pair new families with old hands (one teaches the peel/boil routine;
the other shares a festival song).

Guardrails for conscience and culture

o Keep prayer optional and hospitality unconditional; publish a simple “table covenant”:
truthful labels, safe prep, respect for differences.

e Allow cultural exemptions routed through the host/chaplain (e.g., fasting rules, spice
limits), and build parallel trays that still follow the safety pipeline.

Annual anchors

e Founders’ Day (hall anniversary): “first-boil parade,” kids banging lids after the boil is
dumped; readouts from the testing team.

o Filter Fast: a week each year dedicated to fundraising and changing every filter; closes
with a bread-and-tea vigil.

o Seeds & Starters Swap: sealed, logged packets only; blessing over the bins.

If morale dips

¢ Shorten lines (more stations), add music, simplify the menu to a one-pot triumph, and
name the good out loud: “We ate together, we kept each other safe, and we’ll do it
again.”

Bottom line
Ritual doesn’t fight physics; it enlists the heart to do the physics every time. Church basements,
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VFW halls, and neighborhood ovens turn the safety pipeline into a shared culture, so meals stay

safe, human, and hopeful—no matter what the counters say.

11) Case Playbooks

11.1 Urban apartment: 2-bucket hydro, countertop RO, shared gamma meter

Goal: Safe veg + clean water + traceable staples in <500 ft? with landlord-friendly gear.

Layout (door - window)

Shoe/coat zone - dry-goods shelf (glass jars, QR labels) - RO station (countertop
RO/IX, TDS pen) = Prep bench (cutting board, lidded tubs, pressure cooker) = Hydro
corner (two opaque 5-gal buckets, air pump in HEPA box, lid net-pots) - HEPA cube
beside bench.

Bill of materials (starter)

SOPs

Countertop RO/IX (=75 GPD), TDS pen; replacement filters (6—12 mo).

Two food-grade 5-gal buckets + gamma-seal lids; 4x net-pots + rockwool.

Small air pump + stone (inside a HEPA-intake shoebox to avoid dusty intake).

Dry salts (certified lots) or 2-part bottled hydro nutrients; pH down/up; EC meter.
1x pressure cooker; 2x stainless pots with lids; glass jars (1-2 L) with gaskets.
Nal(Tl) gamma meter access via building co-op; QR code to the booking sheet.

HEPA cube (MERV-13 prefilter; change 3 mo).

Water: RO to <20 ppm TDS; log date/TDS; change prefilter 612 mo, RO membrane 24—
36 mo (or ATDS ).

Hydro (Kratky/air-assist): Mix nutrient with RO, EC per crop (leafy 1.0-1.4 mS/cm;
tomatoes/peppers 2.0-2.4); keep opaque lids on; top-off weekly with RO, re-dose
monthly; wipe salt crusts with RO rag; no open fans.

Kitchen pipeline: Rinse - peel = boil/blanch - discard water - finish (sear/bake).
Bones/skins out.

Testing: Bring dry 100 g samples of new rice/flour/oil to the co-op meter; 30—60 min
count; file spectra PDF to shared drive; record lot/date/origin in your sheet.
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Weekly rhythm (90 min total)
e Sun: Make 10 L RO; top-off hydro; change HEPA prefilter if gray.

e Tue/Thu: Batch-cook peeled roots + pulses (pressure cook; discard first liquor); jar and
chill.

e Sat: Co-op test slot; relabel pantry jars with blend IDs and QR to log.
Menus (apartment set)
e Congee + tilapia flakes (parboil-discard, then sear) + jarred pickled carrots.
e Chickpea-tomato stew (first boil dumped) over white rice; yogurt cup; iodized salt.

e Hydro basil oil over peeled-roasted potatoes; omelet from store eggs (boneless protein
day).

KPls
e RO TDS <20 ppm; filter changes on schedule.
e Two new pantry lots screened/week; spectra archived.
e Hydro ECin range; no algae; lids always on.

Red flags

e “Whole small fish” or bone broth in recipes; dusty net-pot lids; RO TDS drift >60 ppm;
bulk bins with no lot numbers.

11.2 Rural homestead: covered beds, indoor poultry, well treatment
Goal: Majority calories local, with engineered breaks in soil/dust pathways.
Map (windward -> leeward)

e Windbreak trees = covered beds/high tunnel (drip only) - produce wash pad (RO
spigot) = kitchen - indoor coop with HEPA-exhaust - feed shed (sealed lots) - well
house (treatment skid).

Well & water
e Test raw well (gross a/B, U, Ra, Sr, Cs if available).

e Install sediment = carbon = RO/IX skid for kitchen + wash pad; leave field hydrants on
raw water only if non-contact (not for irrigation).
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¢ Verify RO permeate <20 ppm TDS; keep a log; replace IX resin per manufacturer or
Aconductivity.

Soil & beds
e Soil test every spring: pH, OM, exchangeable K, Ca.

e For Cs: keep K in the “sufficient” band (side-dress 30—60 kg/ha K,O equivalents as
needed).

e For Sr: lime to pH 6.6-6.8; supplement Ca (gypsum) if pH OK but Ca low.

e Covers: plastic mulch + low tunnels/high tunnels; no overhead irrigation; drip lines
under mulch; gutters to avoid splash.

e Crop plan: fruiting crops dominant (tomato, pepper, cucumber, beans); limit leafies to
hydro table inside the tunnel; roots allowed with deep peel + boil-discard commitment.

Poultry (eggs first)

¢ Housing: enclosed barn room; deep-litter with wet-cleaning; HEPA extractor to outside;
no free-range.

o Feed: sealed bags, lot-logged; RO water; no kitchen scraps of unknown origin.

o Use: prioritize eggs; if butchering, skin off, bones discarded; no stock.

e Testing: gamma spot checks on feed and dried shell meal quarterly; log lot/brand.
Wash & pack

e Harvest into lidded totes; at wash pad use RO hose; rinse, peel if applicable; store in
glass/metal with lot + bed + date label.

Staple integration

e Keep refined rice/flour/oil/iodized salt as caloric backbone; fortify flour (iron/folate/B-
complex) per premix spec; publish the blend in your family binder.

Quarterly tasks

e Change RO/IX cartridges; recalibrate pH/EC meters; lime or gypsum per mid-season
tests; coop deep clean; high-tunnel film wipe-down.

Menus (homestead set)

e Sheet-pan peeled carrot/potato with herb oil; egg custard; sourdough.
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¢ Tomato-bean pot (first boil discarded) with skillet cornbread (iodized salt).

e Skinless chicken breast, parboiled and seared; cucumber-yogurt from UHT/powdered
milk.

KPIs

e Well permeate TDS <20 ppm; Ca sufficiency v'; exchangeable K sufficiency V.
e Zero overhead irrigation; all lots labeled; feed lots logged.
e No bone-based dishes on the menu.

Red flags

e Irrigating with surface water; open compost of unknown inputs; foraging birds; bone
broth revival “for minerals.”

11.3 Coastal / co-op model: tested dried staples + indoor aquaculture

Goal: Port-reliable calories (dried, tested) plus local fresh protein (RAS fish) under one co-op
roof; distribute by lot.

Facility zones
e Receiving dock: sealed pallets (rice, flour, oil, UHT milk, salt, premix).
o Testing lab: Nal(Tl) spectrometer with lead ring; drying oven; SOP board; spectra server.
¢ Staple room: climate-controlled, dehumidified; lot-segregated racking; QR labels.
e RAS hall: covered tanks (tilapia/catfish), mechanical + biofilter, UV; RO/DI make-up tank.

¢ Community kitchen: pressure cookers, steamers, sealed hot-hold; HEPA over prep.

Packaging bay: vacuum sealer, lot printers, metal/glass bins.
Supply & testing SOP

e For each incoming lot: draw 200 g dry sample - 60-min gamma count - log Cs-137/K-
40 peaks, MDA, geometry.

e Publish a one-page Lot Passport (origin, spectra summary, release decision).

e Maintain a fail shelf: anything ambiguous quarantined for retest/return.
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RAS operations

Water: RO/DI for top-offs; log conductivity/temp; covered tanks; no aerosols to food
zones.

Feed: sealed, lot-tested; FIFO rotation; keep 6 weeks on hand.

Harvest: fillet skinless/boneless; parboil-discard liquor; flash chill; pack by Harvest Lot
ID tied to feed lots.

Waste: solids to sealed composters not used in open fields; gray water treated per code.

Distribution models

Staple shares: members buy monthly kits (e.g., 10 kg rice + 3 L oil + 1 kg fortified flour +
UHT milk), each kit with lot passports.

Protein shares: weekly fish fillets (250-500 g per member) with cooking card (parboil-
discard - sear).

Kitchen nights: ticketed dinners using only released lots; menus posted with lot IDs.

Menus (co-op set)

Fish-and-rice nights: tilapia sear over pressure rice; herb vinegar; yogurt cup.
Bean-bowl nights: lentil-tomato pot (first boil dumped), pickled carrots, sourdough.

Festival: three-cuisine sampler re-expressed with the safety pipeline; spice cart.

Governance & transparency

KPIs

Monthly open spectra night (members view peaks; training on K-40 vs Cs-137).
Recall drills: practice tracing a kit (scan QR = locate members).

Threshold sheet on the wall: required count time, shield thickness, pass/fail criteria.

100 % of issued kits have Lot Passports; RAS FCR (feed conversion ratio) within target;
No cross-zone air mixing; zero bone-based products distributed.

Member satisfaction 290 % (survey), plate cost within budget, filter changes on
schedule.
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Red flags

Blended retail bulk without batch provenance; open tanks next to prep; “safety scores”
without raw spectra; fish sold bone-in or with skin.

Bottom line across playbooks:
Different constraints, same spine—RO/IX water, covered air, traceable lots, rinse/peel/boil-
discard/finish, boneless proteins, refined carriers, and posted SOPs. If you can scan it, log it,

and cook it through the pipeline, you can keep dose low and keep dinner human.

12) Risk Communication & Ethics

12.1 Clear guidance without fatalism

Principles (what to optimize for)

Accuracy > drama. State what is known, unknown, and being monitored. Use concrete
numbers when useful (e.g., “counted 60 min, no Cs-137 peak above MDA”).

Actionability. Every message should end with 1-3 things a household can do today (e.g.,
“RO for drinking/cooking; peel roots; dump first-boil water”).

Consistency. One pipeline everywhere (rinse = peel = boil/blanch = discard - finish).
Consistent rules beat complex exceptions.

Dignity. Speak to adults as partners. Avoid shaming (“don’t you know...?”). Emphasize
competence and community.

Hope through agency. Replace doom with control points: water, choice of cuts, covered
air, lot logging.

Maessage map (fill-in template for public posts)

Headline: “This week’s food safety wrap-up (simple steps, current readings).”

What we found: “All three rice lots: no Cs-137 above MDA in 60-min count; K-40 present
(normal).”

What to do: “Use RO/IX for cooking and tea; peel roots; discard first boil; pick
boneless/skinless cuts.”

What we’re watching next: “Two new feed lots arrive Tuesday—spectra posted by
Thursday.”

Where to get help: “Testing hours Tue/Thu 4—6 pm); filter-change clinic Saturday.”
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Tone choices that work
e Replace “safe/unsafe” with “meets our release criteria/doesn’t yet”.
e Replace “no risk” with “low and controlled at current levels”.
o Say “we’ll revisit in a week” instead of implying finality.

Visuals

¢ One prep pipeline card (icons), one lot passport example (QR - spectra), one RO
changeout calendar. Keep the set stable so people learn the shapes.

Common pitfalls & fixes
e Over-precision: Don’t quote 3 decimals; round and explain MDA concept.
e Mixed rules: If festivals use extra steps, document them as add-ons, not new rules.

¢ Rumor spikes: Host a 20-min “open spectra” session; let people see the K-40 banana
peak vs Cs-137 at 662 keV.

Sample micro-scripts
¢ At the serving line: “Bones out, peel deep, dump first boil—then we sear for joy.”

¢ At the store: “Could you show me the lot number? We keep a log—it helps us buy more
next month.”

o After an anomaly: “We paused that lot. It may clear on retest; until then, your pantry
card lists alternatives.”

12.2 Equity: shielding the poor from higher doses

Equity reality: Without design, the poor get cheaper, older, unlabeled lots, boil water instead
of RO, and leafy/bone-heavy calories because they’re discounted—exactly the high-pathway
set. Ethics requires we engineer the opposite: the safest path must be the cheapest, default
path.

Design the floor, not just the ceiling

e Free RO/IX at the point of use (church/VFW halls, shelters, meal sites). Make RO water
the default for all cooking and tea.

o Staple subsidies for the low-pathway set: refined rice/flour, iodized salt, bottled oil, UHT
milk, algal oil capsules. Tie subsidies to lot IDs and public test logs.
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e Protein format rules in public programs: pay more for boneless/skinless and indoor-
fish fillets; don’t subsidize bone-in/broth items during Sr-90 concern periods.

o Prepared-meal standards: enforce the pipeline in every contracted kitchen; post SOPs
on the wall; audit with surprise visits and plate checks.

Access to testing

e No-cost gamma screens for any dry staple or animal feed; drop-off windows that match
shift work.

e Community spectra library with phone-friendly summaries (green/yellow/red plus
“what we did next”).

¢ Mobile testing day for distant blocks; bring a generator, lead ring, and drying oven.
Costing the habits (so they stick)
¢ The pipeline should save money or at least break even:
o Bulk refined staples are cheap; pressure cookers cut energy/time.
o Parboil-discard yields better texture; finish sear uses minimal oil.
o Spices/acid are low-cost, high-variety; co-ops can bulk-buy sealed lots.
Aid that protects dignity

¢ Voucher design: redeemable for specific SKUs with lot tracking (e.g., “any 5 kg bag from
the ‘released’ list”).

¢ No-questions pantries: let people scan a QR to see test results; volunteers move bags;
recipients keep choice.

e Quiet support: free filter cartridges, algal oil, B12 tablets in plain sacks.
Shielding kids, elders, and the medically fragile

e School meals: mandatory RO, peel/boil-discard, boneless proteins, fortified grains; send
home “lot passports” for pantry kits.

o Eldercare: weekly filter-change visits and med-compatible menus (e.g., potassium-
aware substitutes).

¢ Clinics: bundle iodized salt + B12 + D + calcium; teach the 5 rules in 5 minutes.
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Governance levers

¢ Procurement clauses: require vendors to provide raw spectra, MDA, shield geometry,
and lot lineage. Penalize substitutions that drop traceability.

¢ Right-to-know ordinances: public posting of test summaries for any food distributed
with public funds.

o Seed & kitchen rights: protect seed saving and household RO installations in rental
codes.

Metrics that expose inequity (and drive fixes)

% of publicly served meals cooked with RO/IX water.

e % of distributed proteins that are boneless/skinless or indoor-fish fillets.
¢ Median time-to-spectra posting after lot receipt.
e Household filter-change adherence by zip code (provide cartridges where lagging).

o Dose gap proxy: frequency of Cs-137 detections in community pantry samples vs private
groceries—shrink this gap.

Ethical red lines
¢ No “safety score” paywalls; spectra and thresholds must be public.

No substitution of bone/broth products in low-income kits.

No nudging people toward Al-only menus without human override and cultural options.
¢ Don’t shame traditional cuisines; re-express them through the pipeline.

Bottom line: Communicate so people can do the right thing today, and structure programs so
the right thing is the easy, cheapest thing—with the same safe plate for the poorest child and
the best-fed official. That’s risk ethics in practice.

13) Standards & Toolkits
13.1 Household SOPs and checklists (printable)
A. Master Kitchen SOP (post on the fridge)

1. Water: Use RO + ion-exchange (RO/IX) for all drinking, tea, coffee, ice, soaking, boiling,
and ferments.
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Selection: Prefer boneless/skinless muscle meat, peeled roots, fruiting veg, refined
grains/oils/sugar/iodized salt. Avoid bone broth, small whole fish, wild
mushrooms/seaweeds (unless lab-certified).

Prep pipeline: Rinse > Peel - (Optional 10-20 min soak) - Boil/Blanch - Discard
water - Finish for flavor (sear/bake).

Air & dust: Run HEPA during prep; keep lids on pots/ferments; wet-wipe, never dry-
sweep.

Testing & tracking: Screen new dry staples (co-op gamma). Label every decanted jar/bin
with item, lot, source, date, screen result (QR to log).

Nutrition guardrails: Use iodized salt; ensure B12 (fortified dairy or weekly tablet),
DHA/EPA (algal oil), Ca + D if dairy is sparse.

Never do: Boil water to “purify”; char bones/skins; use unknown bulk lots; free-range
animals on dusty ground.

B. Laminated 1-page Checklists

Daily Cook Card

RO/IX water selected

HEPA ON, lids ready

Chosen low-pathway ingredients (bone/skin out)
Rinse - Peel = Boil/Blanch - Dump first water
Finish sear/bake; season with iodized salt/acid

Covered hold/serve

Weekly Maintenance Card

Make RO top-up (log TDS)

Pressure-cook batch roots/legumes (discard first liquor)
Test 1-2 new pantry lots at co-op; file spectra PDF
Rotate FIFO bins; update labels/QRs

HEPA prefilter check; wet-wipe surfaces & lids

Vitamin checks: B12 / D / algal oil stocked
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Quarterly Service Card

¢ Replace RO sediment & carbon (or per indicator)

Inspect RO membrane (TDS delta)

e Replace ion-exchange cartridge (or per conductance)
e Deep clean lids, gaskets, drain traps (wet methods)

e Review pantry log for any lots lacking spectra

e Family drill: recite 5 kitchen rules

C. Pantry Label Template (big, legible)

LINE 1: ITEM (e.g., WHITE RICE, LONG-GRAIN)

LINE 2: BIN/BLEND ID (e.g., RICE-BLD-2025-10-A)

LINE 3: SOURCE LOTS (e.g., L12345 60%, L67890 40%)

LINE 4: ORIGIN (COUNTRY/REGION) | PACK DATE

LINE 5: SCREEN RESULT (e.g., “Nal 60 min: no Cs-137 above MDA”)
QR: link to log row (CSV/Sheet)

D. Door Magnet (kids & guests)
“Bones/skins out. Peel deep. Dump first boil. Finish for joy. RO water only.”

13.2 Community lab protocols; data schemas for dose logs
A. Community Gamma Lab — Minimum Viable Protocol (Nal(Tl))
1) Space & gear

e Bench away from kitchen line; stable power.

e 2"x2" or 3"x3" Nal(Tl) detector + MCA/DAQ; shielding (=5 cm Pb ring or steel pot +
water-jug castle); drying oven (<60 °C); precision scale; set of identical sample jars (e.g.,
250 mL).

e Controls: KCl “banana” sample; Cs-137 check source (if permitted) or archived known-
positive spectrum.

2) Daily start-up

e Warm-up 30 min; energy calibration (fit K-40 @1460 keV; optional Cs-137 @662 keV if
available).
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e Background count: empty jar in geometry, 30—60 min; save spectrum as
BACKGROUND_YYYY-MM-DD.

3) Sample acceptance & prep
¢ Intake form with: submitter, item, lot, mass, moisture status, origin, desired decision use.

¢ Dry solid foods to consistent moisture (low heat), homogenize, pack jar to a marked fill
line; weigh and record mass.

e Assign Sample ID (e.g., LAB-YYYYMMDD-NNN).
4) Counting protocol
e Place jarin fixed geometry; count 260 min (longer for low-activity foods).
e Save as SAMPLEID__COUNT®60. If borderline, extend to 120-240 min.
e Record environment notes (shield stack, temp, power events).
5) Analysis & decision

e Subtract daily background; identify peaks: K-40 (~1460 keV), Cs-137 (662 keV), Am-241
(59.5 keV) if present.

e Estimate activity (Bg/kg) when SNR permits; report Minimum Detectable Activity (MDA)
for Cs-137 given count time, background, mass, and geometry.

e Decision terms only: Released (meets co-op criteria), Hold/Retest, Reject/Return. Avoid
“safe/unsafe” language.

6) Reporting

¢ One-page Lot Passport PDF with: item, lot, origin; count time; geometry; mass; peaks
found; Cs-137 activity or “<MDA”; K-40 note (“nutritional potassium”); decision; analyst
initials; QR to raw spectrum (CSV).

e Post weekly dashboard: lots tested, decisions, filter/QA status.
7) QA & training
e Monthly: energy calibration audit; proficiency swap with neighbor lab (blind samples).

e Annual: geometry re-validation (fill height/mass check), background trend review.
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B. Thresholds Sheet (post on wall, fill in locally)

e Geometry: Jar type , fill height cm, average mass g.

Background: typical CPM ; seasonal notes

Count time: standard 60 min; escalate to 120-240 min if SNR low.

Release criteria (example):

o Cs-137 < MDA at 60 min for refined staples OR quantified < X Bg/kg at 120 min.

o If any unexpected low-energy lines (e.g., 59.5 keV) appear, Hold/Retest with
longer count and extra shielding.

Escalation: milk/infant/feed anomalies = send to partner lab for B (Sr-90) or a assays.

C. Data Schemas for Dose & Lot Logs

1) Household/Co-op Lot Log (CSV headers)

log_id, item, form, brand, supplier, lot_code, origin_region, origin_country,
date_received, qty_units, storage_bin_id, screen_method, screen_date,
screen_result, screen_count_time_min, mda_cs137_bgkg, peaks_found,
decision(release/hold/reject), notes, gr_link

2) Gamma Run Log (CSV headers)

run_id, sample_id, lot_code, item, mass_g, jar_type, fill_height_cm,
geometry_id, shield _config, start_time, count_time_min, background_run_id,
k40 _peak_cps, cs137_peak _cps, am241_peak_cps, mda_cs137 bgkg,
activity_cs137_bqgkg, analyst, decision, spectrum_file_url, notes

3) Dose Reduction Action Log (kitchen audits; optional)

date, household_id, action_type(rinse/peel/boil_discard/boneless/ro_install),
meal_id, notes, verifier, issues_found, corrective_action

4) Minimal JSON schema (Gamma Run)

{

"type": "object",

53



"required":
["run_id","sample_id","item",

nn

mass_g",
m_file_url"],

"properties": {

n.n

"run_id": {"type":"string"},

n.n

"sample_id": {"type":"string"},

n.n

"lot_code": {"type":"string"},

n.n

"item": {"type":"string"},

n.n

"mass_g": {"type":"number"},

n.nmn

"jar_type": {"type":"string"},

n.mn

"fill_height_cm": {"type":

n.n

"geometry_id": {"type":"string"},

n.n

"shield_config": {"type":"string"},

n.n

"start_time": {"type":"string", "form

n.n

"count_time_min": {"type":

n.n

"background_run_id": {"type":"strin

n.n

"k40_peak_cps": {"type":

n.n

"cs137 _peak_cps": {"type":

n.n

"am241 peak_cps": {"type":

n.n

"mda_cs137 bgkg": {"type":

n.n

"activity_cs137_bgkg": {"type":

n.n

"analyst": {"type":"string"},

n.n n.n

"decision": {"type":"string", "enum"

n.n

"spectrum_file_url": {"type":

"notes": {"type":"string"}

string","format":

nn

geometry_id","start_time",

number"},

at":"date-time"},

integer"},

g"}h

number"},
number"},
number"},
number"},

number"},

nn

: ["release","hold","reject"]},

n.n

uri"},

count tlme min

nn

,"spectru
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D. File Naming & QR Conventions

o Spectra: SPECTRUM__ {SAMPLEID} {COUNTMIN}min__YYYYMMDD_HHMM.csv

o Passports: LOT-PASSPORT _{ITEM} _{LOT} _YYYYMMDD.pdf

¢ QR encodes a URL or local path to the log row; keep stable IDs even if storage moves.
E. Public Dashboard (low-tech)

e Weekly poster: “Lots screened (v'), on hold (O), rejected (X).”

o Meters: RO filter change status, HEPA filter status, average background CPM, counts
completed.

e “Open spectra hour” times.
F. Training Cards (front/back)
e Tech: How to spot K-40 vs Cs-137; MDA explained in 2 sentences.
e Kitchen: The five rules; why bone/skin and first-boil matter.
G. Incident Playbook (anomaly)
1. Tagsample HOLD; repeat count 120-240 min with extra shield.
2. If Cs-137 confirmed: notify quartermaster; quarantine lot; trace issued units (QR).

3. Offer swap from clean reserve; file incident sheet; schedule lab B/a if product is
milk/feed/bone-in.

4. Communicate plainly: what was found, how many meals affected, what to do next.

Bottom line: Standardize the how (geometry, count time, labels, SOPs) and the data (logs, IDs,
spectra). That makes every kitchen and co-op legible, auditable, and improvable—so “clean
enough” becomes a practiced fact, not a hope.

14) Research Agenda
14.1 Uptake coefficients under real kitchens, not labs

Goal. Quantify how much each household step (rinse, peel, soak, boil/blanch & discard,
pressure-cook, parboil->sear) actually reduces ingested activity for key nuclides—with grocery-
form foods, home gear, and normal cooks.
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Targets & matrices

¢ Nuclides: Cs-137 (y), Sr-90 (B; infer via Y-90 or stable Sr with ICP-MS), I-131 (early-phase
surrogate via iodide), transuranic surrogates (surface-dust adherence).

o Foods: peeled roots (potato, carrot), fruiting veg (tomato, cucumber), cereals (rice,
wheat berries), muscle meats (fish/chicken), “high-accumulators” (leafy greens,
mushrooms—cultivated only).

e Waters: RO/IX vs tap (to quantify concentration effects).
Design
o Factorial kitchen trials in volunteer homes and church kitchens:

o Randomize steps (e.g., RinsexPeelxBoil/DiscardxFinish) and measure pre/post
activity.

o Geometry-locked aliquots (e.g., 250 mL jars) before/after each step; dry,
homogenize, count.

¢ Dosing methods (safe & ethical):

o Spiked solutions with certified Cs-137 standards at food-safe lab concentrations
for bench simulation (non-consumed) to calibrate removal fractions.

o Stable-isotope surrogates (Rb for Cs pathways; stable Sr; iodide) + ICP-MS for
consumed-food trials.

o Surface-dust surrogates (non-radioactive tracer particles) to quantify removal by
rinse/soak.

¢ Endpoints
o Removal fraction per step and cumulative pipeline (mean + Cl).
o Step interaction (e.g., value of peel after soak).

o Effect modifiers: food cut size, peel depth, water-to-food ratio, boil time,
salt/acid in pre-soak.

e Instruments & QA

o Field Nal(Tl) with fixed shielding for y (Cs-137), partner lab for B (Sr-90) and ICP-
MS on stable surrogates.

o Round-robin samples across sites to estimate inter-kitchen variance.
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o MDA reporting tied to mass, time, and geometry.

Deliverables

Kitchen coefficients table (per food x step x condition) usable in public guidance and
apps.

SOP cards tuned by evidence (e.g., “for carrots: peel 2-3 mm; 10:1 water; 5-min boil =
discard cuts Cs by “X%").

Open dataset (CSV + spectra) with code to recompute Cls.

Ethics & safety

No human dosing with radioisotopes. Consumption only of stable-isotope surrogates or
unspiked foods. IRB for biomarker sub-studies (urine Sr/Cs surrogates).

14.2 Open-source sensors, low-cost spectrometry, field trials

Goal. Put trustworthy measurement in community hands: standard geometries, transparent

analysis, and cost ceilings that church kitchens and co-ops can meet.

A) Hardware & geometry

Community Nal kit (£51.5k): 2”x2"” Nal(Tl) + MCA/USB, printable lead or steel shielding
plan (pot + water-jug “castle”), jar geometry spec (volume, fill height).

Count-time scheduler: open calculator for MDA vs mass vs time, guiding “how long to
count” for each food.

Beta add-on (Sr-90 sentinel): thin-window GM or plastic scintillator with anti-
coincidence shroud; publish limits frankly.

Whole-body proxy: partnerships with regional clinics that have chairs/counters; define
referral criteria from community screens.

B) Software & data

Open pipeline: raw spectrum - background subtraction - peak finding - activity
estimate, in a reproducible notebook (Python/R).

Model cards for detection: what the kit can/can’t see; validated with inter-lab
comparisons.
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o Data schema (from §13.2) and hash-signed Lot Passports; QR linking spectra to
decisions.

C) Calibration & QA

¢ Daily background and monthly energy calibration (KCl “banana” jar; optional Cs-137
check source).

e Proficiency ring: quarterly blind exchanges among co-ops; publish confusion matrices
(false-pos/neg).

o Drift alerts: automated emails when background or K-40 peak drifts beyond control
limits.

D) Field trials (effectiveness, not just accuracy)

o Design: stepped-wedge rollout of the full package (RO/IX + SOP + testing + labels) across
matched communities.

e Primary outcomes:

o Food metrics: share of lots with detectable Cs-137; time-to-spectra posting;
adherence to lot labeling.

o Behavior metrics: pipeline adherence audits (checklist scoring), filter-change
compliance.

o Biomarkers (optional/IRB): urinary stable Sr/Cs ratios, hair K/Sr as proxies; if
available, whole-body Cs in a clinical subset.

e Cost & equity endpoints: $S/plate, $/Bq avoided, differential adoption by income
quintile.

E) Open reference materials

e Community RM set: sealed KCl jar (K-40), food-matrix jars spiked at known Cs-137
activities (for labs only), and stable-isotope surrogates for ICP-MS.

e Spectral library: canonical examples (rice, flour, feed, oil, KCl, true positives), with
annotated peaks.

F) Human factors & training

¢ 90-minute volunteer course: recognizing K-40 vs Cs-137, MDA in plain English, running a
60-min count, filling a Lot Passport.
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¢ Interface design: a one-screen app (“Start 60-min count = attach photo of jar - auto-
generate PDF”).

G) Governance & transparency
e Public thresholds (count time, shield thickness, release criteria).
e Appeal path for vendors to retest lots with upgraded geometry/time.

¢ Audit trail: immutable log (append-only) for spectra and decisions; privacy for
household identifiers.

Deliverables

e Community Spectrometry Playbook (v1.0), hardware BOM, STL/CAD for shields, open-
source analysis code, validated geometries.

o Field-trial report with effect sizes (dose proxies, behavior change, cost), ready to inform
city/county policy.

Success picture (3 years)

e Any mid-size town can stand up a $1-2k lab that issues credible Lot Passports within 48
hours; households use evidence-based kitchen steps with measured removal factors;
equity metrics show narrowed dose gap between rich and poor.

15) Conclusion
15.1 “Clean enough” as a lived practice

“Clean enough” is not a number on a dashboard; it’s a rhythm you can keep. In a world with
chronic low-level fallout, perfection is ill-posed and paralysis is costly. What households and co-
ops can reliably do is tighten the controllable loops—water, pathway, habit—until dose
becomes small, predictable, and boring.

Practically, that means three daily reflexes: RO/IX water by default, the prep pipeline (rinse >
peel = boil/blanch = discard water = finish for flavor), and lot literacy (read a label, scan a QR,
log a result). Around those reflexes, communities add a thin layer of measurement and
memory: weekly gamma screens on dry staples, quarterly filter changes, posted spectra and
SOPs. None of this requires heroics; it requires consistency. When the steps are laminated on
the fridge and the hall wall, when the RO TDS is checked with the kettle, when “bones out” is
muscle memory, the extraordinary becomes ordinary. That is “clean enough”: not sterile, but
stable, auditable, and humane.
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15.2 Keeping safety, nutrition, and culture on the same plate

Safety that starves, or nutrition that erases culture, won’t endure. The lasting answer is a plate

that carries all three:

Safety: Break the main routes (soil/dust = leaf/bone = you) with the pipeline, boneless
proteins, peeled roots, refined carriers, covered air, and clean water. Make testing visible
but un-intimidating—Lot Passports, not mystery “scores.”

Nutrition: Guard the quiet deficits: iodine (iodized salt), B12 (fortified dairy or weekly
tablet), DHA/EPA (algal oil), calcium & vitamin D (tested dairy or supplements), and
potassium/iron (peeled roots, pulses, fortified flour with acid for absorption). Fortify via
sealed, traceable staples; amplify with safe ferments.

Culture: Keep food recognizably yours. Re-express beloved dishes through the safety
steps (parboil then sear; peel then roast; broth into sauce not stock). Let spice, acid, and
ferments do the storytelling—tiny mass, huge meaning. Anchor it in shared rooms—
church basements, VFW halls, neighborhood ovens—where menus, music, and
manners travel together.

If institutions centralize menus, communities preserve plurality with seed rights, open

hardware, and flavor sovereignty. If resources tighten, co-ops convert measurement into trust

so people will keep showing up. The Geiger counter may live on the counter, but it should never
sit at the head of the table. The head of the table belongs to the host who can say, truthfully:
“It’s good. It’s ours. It’s clean enough. Eat.”
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Appendices
A) Checklists & Posters (printable)
Al. The Five Rules Poster (11x17)
1. RO/IX water only for cooking, tea, ice, soaking, ferments.
2. Bones/skins out. Prefer boneless/skinless cuts.
3. Pipeline always: Rinse - Peel - Boil/Blanch - Dump first water - Finish for flavor.
4. Covered air: HEPA on; lids on pots/ferments; wet-wipe surfaces.
5. Lots & logs: Buy traceable lots; label jars; scan/post test results.
A2. Daily Cook Card (laminate for the fridge)
e RO tap selected; kettle filled from RO
e HEPA on; lids/strainer ready
e Low-pathway ingredients chosen (boneless, peeled roots, fruiting veg)
e Rinse = Peel - Boil/Blanch - Dump first water
e Finish (sear/bake); season with iodized salt + acid
e Serve covered; cool leftovers covered
A3. Weekly Rhythm Card
e Sun: Make 10-20 L RO; batch-cook peeled roots & pulses (discard first liquor).
e Tue/Thu: Rotate FIFO bins; update labels/QRs.
e Sat: Co-op test window (dry staples); file spectra PDF.
A4. Receiving & Decanting Checklist
e Photograph bag label & lot code

Log item/brand/lot/origin/date/qty

Pull a 100-200 g dry sample (zip bag) for testing

Decant to glass/metal bin; apply big label + QR

Store off the floor, sealed, dark/cool
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A5. Ferment Safety Card

RO water; tested salt (2.0-2.5%)
Starter packet (no wild captures)
Glass with airlock/lid; pH < 4.2 by day 2—-3 - move cool

Label: veg, salt %, starter lot, date, jar ID

B) Sample Weekly Menus with Prep Scripts

B1. Omnivore (serves 4; repeatable)

Mon - Tilapia Rice Bowl

Prep: Skinless fillets = parboil 3 min in RO water - discard liquor = quick sear.
Rice (pressure 3:1 water:rice; drain & rinse if not pressure) - toss with herb vinegar.
Side: quick-pickled peeled carrots (2.5% brine).

Tue — Lentil-Tomato Stew
Prep: Rinse lentils - boil 5 min - discard liguor - pressure-cook with tomatoes/onion.
Serve with yogurt cup; iodized salt at table.

Wed - Chicken & Roots
Prep: Peel potatoes/carrots = parboil & discard; sheet-pan roast.
Chicken breast: parboil 5 min, discard liquor, then pan-sear.

Thu — Bean Tacos
Prep: Beans: boil 10 min - discard - simmer with RO water & spices.
Tortillas from refined flour; cabbage hydro slaw; yogurt-lime.

Fri — Congee & Greens
Prep: Rice congee (extra water; drain if needed).
Top with tilapia flakes (parboiled then seared) + scallion-ginger oil.

Sat — Pasta & Sauce
Prep: Refined pasta; jarred tomato + olive oil; peeled roasted squash cubes.

Sun — One-Pot Pea Risotto
Prep: Refined rice + RO stock cube; finish with herb oil and grated hard cheese (from
tested lot).
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B2. Vegetarian

Mon: Tempeh (starter packet) sautéed after steam-prepped soybeans; rice; pickled
carrots.

Tue: Paneer-style curd (UHT milk); sautéed peeled potatoes; herb chutney.
Wed: Chickpea stew (first boil discarded); yogurt; sourdough.

Thu: Buckwheat noodles; roasted peeled squash; basil oil.

Fri: Lentil loaf (first boil discarded); tomato glaze; cucumber-yogurt.

Sat: Veg congee; egg omelets; kimchi (pH < 4.2).

Sun: Refined-flour pizza; hydro basil; jarred olives.

B3. Budget (<$2-3/plate in co-op contexts)

Rice + Lentils (discard first boil) with vinegar-onion relish.

Pinto Beans + Corn Cakes (nixtamal or refined cornmeal) with yogurt dip.
Congee + Egg; carrot pickle.

Pasta + Oil & Garlic; roasted peeled roots.

Split Pea Soup (discard first boil); toast with iodized butter/oil.

Fried Rice (day-old) with omelet ribbons.

Flatbread + Tempeh Crumble (from sealed starter); vinegar slaw.

Nutrition notes for all menus:

lodine: iodized salt at table.
B12: yogurt/UHT milk or weekly 1000 ug tablet.
Omega-3: 250-500 mg DHA/EPA via algal oil daily.

Calcium & D: dairy or supplement per needs.

63



C) Vendor/Spec Lists (RO/HEPA/Gamma) — spec-driven, vendor-agnostic

C1. Point-of-Use RO/IX (under-sink or countertop)

C2.

c3.

Membrane rating: >75 GPD; rejection 290% monovalent ions.

Post-treatment: Cation/anion mixed-bed ion exchange or strong-base anion cartridge
for polishing.

Monitors: Inline TDS meter (in/out), pressure gauge; audible leak sensor.

Consumables: Sediment + carbon prefilters (6—12 mo), membrane (24-36 mo), IX
cartridge (as-needed by conductance).

Target permeate: <20 ppm TDS.

Docs: Food-grade housings; NSF/ANSI 58 or equivalent; replacement part numbers
available.

HEPA/Room Filtration (kitchen zone)

Filter: True HEPA (H13 or H14) + prefilter; CADR sized to 25 air changes/hour for the
kitchen volume.

Noise: <55 dB at target flow (so it actually runs).
Maintenance: Prefilter: monthly check; HEPA: 6-12 mo (or Apressure/odor).

Extras: Sealed motor; top exhaust that doesn’t blow across prep; simple filter
countdown timer.

Entry-Level Gamma Spectrometry (community bench)

Detector: 2""x2" Nal(Tl) scintillator; MCA/USB interface.

Shielding: >5 cm lead (or steel pot + water-jug castle) around a fixed jar geometry (e.g.,
250 mL, marked fill line).

Software: Exports raw spectrum (CSV), background subtraction, peak ID (662 keV Cs-
137, 1460 keV K-40).

MDA Planner: tool/spreadsheet to compute MDA vs mass vs time.

Accessories: Drying oven (<60 °C), precision scale, repeatable jars, calibration salt (KCl
packet).

Training: 90-min volunteer module; laminated quick start.
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D) Soil Amendment Quick Guide (field card)

Goal Amendment

. Potassium sulfate
Raise exchangeable K

K2SO4) or muriate
(suppress Cs uptake) (KaSOa)

(KCI)

Raise Ca / nudge pH Agricultural lime

(suppress Sr uptake) (calcitic or dolomitic)

Add Ca without
changing pH

Gypsum
(CaSO42HZO)

Boost organic matter

/ CEC Clean compost

Mulch, row covers,
Stop splash & dust ) ]
high-tunnel film

Rule-of-thumb rate* Notes

30-60 kg/ha K,0
equivalent; side-dress doses. Maintain

Don’t over-salt; split

as needed “sufficient” band per lab.

Per soil test to reach
pH 6.6—6.8

Choose calcitic if Mg
already high.

1-3 t/ha broadcast (or Good when pH is fine but

banded) Ca low.

Inputs must be clean;
5-10t/ha
compost under cover.

Pair with drip irrigation;
As needed )
avoid overheads.

* Always confirm with a local soil test and lab recommendations.

Irrigation notes:

e Prefer well/RO water; avoid surface water of unknown quality.

e Drip under mulch; zero sprinklers.

e Gutters & rain shields to stop re-deposition.

E) Data Sheets & Logbook Templates

E1. Household/Co-op Lot Log (CSV columns)
log_id,item,form,brand,supplier,lot_code,origin_region,origin_country,
date_received,qty_units,storage_bin_id,screen_method(screen/spectrometer/lab),
screen_date,screen_count_time_min,mda_cs137_bqgkg,peaks_found,

decision(release/hold/reject),notes,qgr_link
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E2. Gamma Run Log (CSV columns)
run_id,sample_id,lot_code,item,mass_g,jar_type,fill_height_cm,
geometry_id,shield_config,start_time,count_time_min,background_run_id,

k40 peak_cps,cs137_peak_cps,am241_peak_cps,mda_cs137 bgkg,
activity_cs137_bgkg,analyst,decision,spectrum_file_url,notes

E3. RO/IX Maintenance Log
date,location,tds_in,tds_out,pressure_in,membrane_age_months,
sediment_filter_changed(bool),carbon_filter _changed(bool),ix_cartridge changed(bool),
leak_check(bool),tech/initials,notes

E4. Kitchen Audit (Pipeline Adherence)
date,meal_id,water_source(RO/other),hepa_on(bool),
bones_removed(bool),roots_peeled(bool),first_boil_discarded(bool),
covered_cookware_used(bool),iodized_salt_available(bool),
issues_found,corrective_action,verifier

E5. Ferment Log
jar_id,product,veg_weight_g,salt % by weight,starter_brand_lot,water_source,
start_date,ambient_temp_c,ph_day2,ph_day3,move_to_cold_date,notes

E6. Animal Feed Trace Log (hens/fish)
date,item(feed),brand,lot_code,protein_%,0il_%,qty,water_source_for_animals,
gamma_screen_result,decision(release/hold/reject),notes

E7. Label Templates (stickers or card stock)

e Pantry Bin: ITEM | BLEND/LOT ID | SOURCE LOTS (%) | ORIGIN | PACK DATE | SCREEN
RESULT | QR

e Lot Passport (1-page): Item ¢ Brand e Lot ¢ Origin ® Count time ® Geometry ¢ Peaks
Cs-137 (Bg/kg or <MDA) e Decision ® Analyst ® QR to raw spectrum

e RO Tag: “RO/IX Permeate TDS: ppm (goal £20). Next filter change due: J
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How to use these appendices

e Print A1-AS5 for the kitchen wall; B for meal planning; C to spec purchases; D for the
garden shed; E to keep your records clean.

e If you run a co-op or church kitchen, standardize on these forms so neighbors can
instantly read your system—and trust your plate.

67



References

1.

10.

11.

12.

13.

International Atomic Energy Agency (IAEA). Measurement of Radionuclides in Food and
the Environment: A Guidebook (Technical Reports Series No. 295). Vienna: IAEA; 1989.
IAEA Publications+2|AEA+2

United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR).
Sources and Effects of lonizing Radiation: UNSCEAR 2000 Report, Volume I. New York:
United Nations; 2000. UNSCEAR+1

International Commission on Radiological Protection (ICRP). ICRP Publication 119:
Compendium of Dose Coefficients based on ICRP Publication 60. 2012. ICRP+1

ICRP. Dose Coefficients for Intakes of Radionuclides by Members of the Public (series
overview page). ICRP

World Health Organization (WHO). Management of radioactivity in drinking-water.
Geneva: WHO; 2018. World Health Organization+1

IAEA. Criteria for Radionuclide Activity Concentrations for Food and Drinking Water
(TECDOC-1788). Vienna: IAEA; 2016. |IAEA Publications+1

WHO. Radioactivity in food after a nuclear emergency: Questions & answers. 2023.
World Health Organization

Codex Alimentarius (FAO/WHO). Guideline levels for radionuclides in foods with
contamination following a nuclear or radiological emergency for use in international
trade (background/summary). FAOHome+1

U.S. Food & Drug Administration (FDA). Compliance Policy Guide: Guidance Levels for
Radionuclides in Domestic and Imported Foods (Derived Intervention Levels). 2025
(content current as of Sept 25, 2025). U.S. Food and Drug Administration+1

FDA. Supporting Document for Guidance Levels for Radionuclides in Domestic and
Imported Foods. 2022. U.S. Food and Drug Administration

U.S. Environmental Protection Agency (EPA). Radionuclides Rule (overview & compliance
help). 2024. EPA+1

EPA. Radionuclides in Drinking Water: A Small Entity Compliance Guide (treatment
technologies overview). EPA

National/State guidance examples on drinking-water treatment: Ohio EPA fact sheet
(RO/IX effectiveness); Texas Commission on Environmental Quality (treatment options).

Cloudinary+1
68


https://www-pub.iaea.org/MTCD/Publications/PDF/trs295_web.pdf?utm_source=chatgpt.com
https://www.unscear.org/unscear/uploads/documents/unscear-reports/UNSCEAR_2000_Report_Vol.I.pdf?utm_source=chatgpt.com
https://www.icrp.org/docs/p%20119%20jaicrp%2041%28s%29%20compendium%20of%20dose%20coefficients%20based%20on%20icrp%20publication%2060.pdf?utm_source=chatgpt.com
https://www.icrp.org/page.asp?id=642&utm_source=chatgpt.com
https://www.who.int/publications/i/item/9789241513746?utm_source=chatgpt.com
https://www-pub.iaea.org/MTCD/Publications/PDF/TE-1788_web.pdf?utm_source=chatgpt.com
https://www.who.int/news-room/questions-and-answers/item/radioactivity-in-food-after-a-nuclear-emergency?utm_source=chatgpt.com
https://www.fao.org/fileadmin/user_upload/agns/pdf/codex_guideline_for_radionuclitide_contaminated_food.pdf?utm_source=chatgpt.com
https://www.fda.gov/food/environmental-contaminants-food/radionuclides-domestic-and-imported-foods?utm_source=chatgpt.com
https://www.fda.gov/food/process-contaminants-food/supporting-document-guidance-levels-radionuclides-domestic-and-imported-foods?utm_source=chatgpt.com
https://www.epa.gov/dwreginfo/radionuclides-rule?utm_source=chatgpt.com
https://www.epa.gov/sites/default/files/2015-06/documents/compliance-radionuclidesindw.pdf?utm_source=chatgpt.com
https://dam.assets.ohio.gov/image/upload/epa.ohio.gov/Portals/28/documents/pws/radionuclides_in_public_drinking_water.pdf?utm_source=chatgpt.com

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Notes:

IAEA news. Harmonized guidance on managing exposures from radioactivity in food in
normal situations. 2022. |IAEA

Saba M, et al. Effects of different cooking modes on 137Cs, 40K and total K in Boletus
edulis. Environ Sci Pollut Res. 2020. (Open-access summary). PubMed Central

Falandysz J, et al. Effect of drying, blanching, pickling and maceration on the removal of
137Cs from mushrooms. Foods. 2021. PubMed Central

Sato |, et al. Boiling effectiveness for removing radioactive cesium from beef (processing
parameters). LWT — Food Science and Technology. 2019. ScienceDirect

Hachinohe M, et al. Reduction in radiocesium in meats of sika deer by cooking method.
LWT — Food Science and Technology. 2020. ScienceDirect

Nabeshi H, et al. Reduction of radioactive cesium content in pond smelt by
cooking/soaking. J Toxicol Sci. 2013. PubMed

Rai H, et al. Dynamics of radio-cesium in soils and mechanisms of plant uptake (review;
K—Cs antagonism). Front Environ Sci. 2020. PubMed Central

Komatsu M, et al. Potassium fertilisation reduces radiocesium transfer to forest
seedlings. Sci Rep. 2017. Nature

Rosén K, et al. Potassium fertilization and 137Cs transfer from soil to grass in field
conditions. J Environ Radioact. 2014. ScienceDirect

Vinichuk M, et al. Long-term effects of KCl, wood ash and EDTA on 137Cs uptake
reduction in plants. J Environ Radioact. 2024. PubMed

Japan Ministry of the Environment. Removal of radioactive cesium through cooking and
discarding broth (consumer guidance). 2017. Ministry of the Environment, Japan

Povinec PP, et al. Fukushima radionuclides in the NW Pacific and their impact on fish &
food safety (context for seafood pathways). Biogeosciences. 2015. PubMed Central

U.S. HHS REMM. Monitoring radionuclides in drinking water and food (concepts:
DIL/PAG; response references). REMM+1

Items 15—19 provide empirical kitchen “removal factors” (e.g., blanching/boil-and-

discard) relevant to §4; items 20-23 support soil and fertilizer countermeasures in §6; items 5—

13 cover water treatment, food standards, and dose concepts used throughout.
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