The best fence design and grounding depend on soil texture, moisture, and regional climate; loam conducts well, sand and
rock conduct poorly, and clays vary with moisture, so adapt wire configuration and ground systems to local conditions and
seasons.nesdis.noaa+2

Soil types and fencing impact

-

e Loam is a balanced mix of sand, silt, and clay . o
. . . . i Healthy soil is more than
with good moisture retention and conductivity, ground to stand on ~ it's proof
making it the most forgiving soil for electric ¥ that what we protect today, still
fence grounding and post grows tomorrow.
stability.nrcs.usda+1

e Clay soils are cohesive and hold water; when
moist they conduct well, but when dry or
frozen they increase resistance and stress
grounding, requiring more or deeper rods and
sometimes ground-return
wires.extension.okstate+1

e Sandy soils drain rapidly, dry out, and conduct
poorly, so plan for ground-return designs, more
ground rods, and moisture-finding placement
to maintain effective shock.nrcs.usda+1

¢ Rocky or shallow soils reduce contact area and moisture around rods; use more rods, alternative rod placement
strategies, and consider bentonite/salt cores to improve soil contact.gov+1

e Additional practical textures farmers may encounter include silt and silt loams, which can compact and change
seasonal moisture behavior affecting rod performance and animal grounding.extension.okstate+1

Grounding fundamentals

e Grounding completes half the electric fence circuit; inadequate soil contact or dry ground is the number one
reason fences underperform, so size and place ground systems for worst-case seasonal dryness.kerrcenter+1

e General guidance: locate rods in permanently moist sites when possible, space them apart, and test at the driest
time using accepted procedures to confirm less than about 300 V on ground test under load; add rods or improve
bonds if over limits.peaceforage+1

e In persistently dry or sandy regions, use ground-return/hot-cold wire systems so animals bridge hot and ground
wires directly, while in wetter regions an all-hot system using earth as the return works reliably.ab-conservation+1

Testing and improving ground systems
e Annual dry-season tests: load the fence, measure voltage at the furthest ground rod to soil; readings >300 V
indicate insufficient rods, poor spacing, or bad connections; correct by adding rods, increasing spacing, or
improving clamps.peaceforage
e Enhancements for poor soils: consider bentonite and salt slurry “salt-core” rod sleeves with stainless tubes to
increase conductivity and allow supplemental watering during droughts.gov

e Practical siting: use north sides of buildings, drip lines, ponds or wet swales; rods need not be at the energizer if
better moisture is several hundred feet away.rutherford.tennessee+1

System choice by moisture
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e Wet soils: favor all-hot multi-wire systems relying on earth return, with fewer rods often sufficient for a given joule
rating.nrcs.usda+1

e Dry/freezing soils: favor hot/ground wire configurations, more total ground rod length, periodic re-grounding of
ground wires along the line, and deeper rods below frost line where feasible.gov+1

North America baseline (adapts to other regions)

e Fence energizer and ground rules: select energizer on stored joules, add roughly one 6-8 ft galvanized rod per ~5
stored joules as a starting point, and increase rods for sandy, rocky, or frozen soils; maintain separation from other
utilities and use galvanized components (no copper on galvanized steel).Electric-Fencing-101-Manual-NA-
Copy.pdf+1

e Grounding patterns: in dry, frozen, or sandy conditions, build hot/ground systems and re-ground negative wires
periodically along the fence run to reduce return resistance.Cloture-Electrique-101-Manual-CA-FR_James-Clark-
Copy.pdf+1

e Dry-season verification: short the fence under load and ensure ground system voltage stays low; if high, add rods
until within acceptable test thresholds before grazing season.Electric-Fencing-101-Manual-NA-Copy.pdf+1

United States: regional soils and fencing adaptations

e Midwest and Great Plains (loams, some sands, drought risk): loam supports earth-return well, but summer drought
warrants extra rods, deeper placement, and contingency for switching to hot/ground when pastures dry
out.kerrcenter+1

e Southeast and Gulf (clays, storms): cohesive clays conduct when moist but can shrink-swell and crack in drought;
use robust bracing, maintain more rod surface area, and place rods in persistent moisture away from
compaction.extension.okstate+1

e Southwest/Intermountain (sandy/rocky, arid): default to hot/ground designs, maximize rod count and depth, use
bentonite/salt cores, and re-ground ground wires frequently along long lines.gov+1

¢ Northern tier (freeze/thaw): frost heave and frozen soils impair earthing; sink rods below frost depth where
feasible and rely more on hot/ground wire circuits in winter grazing systems.kerrcenter+1

Canada: regional soils and cold climate practice

e Prairies (loams, sandy patches, summer drought): loams conduct well until drought; plan for additional rods,
moisture-finding placement, and consider earth-return early season and hot/ground late season.peaceforage+1

e Canadian Shield/Atlantic (rocky, thin soils): shallow bedrock limits rod depth; increase rod number, use salt-core
techniques, and distribute grounding points along the fence to lower resistance.nrcs.usda+1

e British Columbia (mixed climates): Peace Region favors earth-return where moisture allows; southern BC often
uses hot/ground “hot-cold” systems for seasonal dryness; follow provincial guidance on minimum three 6-8 ft
rods 10 ft apart and test for <300 V on ground under load.peaceforage+1

New Zealand: generally favorable moisture, high output systems

e North Island (volcanic/alluvial, moist): moist soils support earth-return with high-output energizers over long lines;
still add rods for long fences and dry eastern summers.nrcs.usda+1

e East coasts and high country (summer droughts, wind): prepare for seasonal dryness with supplemental rods,
deeper placement, and optional hot/ground for temporary subdivisions during dry spells.kerrcenter+1

Australia: dry, sandy, and rocky with long distances

e Rangelands and interior (sandy, arid): default to hot/ground multi-wire with frequent re-grounding, many rods sited
in swales or dam margins, and salt-core enhancements to maintain conductivity.gov+1
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e Southern clays and mixed farms (variable moisture): clays conduct well in wet winters but dry in summer; plan for
seasonal rod additions and optional ground wires low on the fence for sheep and dog exclusion.gov+1

Chile: north—south contrasts

e Norte Grande/Norte Chico (arid, sandy): poor earth conductivity; use hot/ground designs, maximize rods, and site
grounding in rare moist pockets or augmented salt-core sleeves.nrcs.usda+1

e Central Valley (alluvial/volcanic, winter-wet): earth-return works in cool season; adjust to hot/ground during dry
summers for reliable animal shock and predator control.nrcs.usda+1

e Patagonia/Los Lagos (wet clays/peat, wind): wet soils favor earth-return; ensure rot-resistant materials and strong
bracing; use woven mesh plus electric offsets for wildlife and predator pressures.gov+1

Brazil: Cerrado, Amazon, Northeast, and South variability

e Cerrado (deep latosols, acidic, seasonally dry): soils conduct poorly when dry; install many rods widely spaced in
moist microsites, consider salt/bentonite sleeves, and standardize on hot/ground for beef paddocks.gov+1

e Amazon/Pantanal (humid, flooded/wetlands): earth-return generally effective but plan for seasonal inundation,
raised crossings, and corrosion-resistant ground bonds; lightning protection is important.kerrcenter+1

e South/Southeast (loams with better moisture): earth-return performs well for dairy/mixed farmes; still validate with
dry-season tests in occasional drought years.peaceforage+1

Designing by soil type: practical fence setups

e Loam: all-hot multi-wire fences with earth-return perform well; standard rod counts per energizer rating usually
suffice, but still test during driest period.nrcs.usda+1

e Clay: monitor seasonal cracking; add rods and use wetter micro-sites; consider a low ground wire for consistent
contact when surface dries.extension.okstate+1

e Sandy: prefer hot/ground systems, increase rod number and depth, re-ground ground wires every 300-400 m on
long lines, and enhance moisture around rods.gov+1

¢ Rocky/shallow: add total rod length via multiple rods, use salt-core/bentonite sleeves, and spread ground points
along the fence to lower return path resistance.gov+1

Ground system configurations and when to use them

e All-hot (earth return): use in wet regions or seasons with reliable soil moisture; simpler to build and maintain,
effective shock if animals stand on moist ground.ab-conservation+1

e Hot/ground (ground-return on fence): use in dry, sandy, rocky, frozen, or snow conditions; animals bridge hot and
ground wires for a reliable circuit independent of soil moisture.gov+1

e Hybrid/seasonal: wire cut-out switches to change between all-hot in wet seasons and hot/ground in dry seasons,
validated by dry-season ground tests.peaceforage+1

Testing, maintenance, and safety checkpoints

e Annual dry-season ground test and periodic vegetation checks reduce faults and confirm animal-receivable voltage
at paddock extremities under load conditions.nrcs.usda+1

¢ Lightning and interference: install diverters, keep fence leads and grounds away from telecom/power grounds, and
follow right-angle crossings to reduce noise issues.kerrcenter+1

e Regulatory references: NRCS Fence 382 emphasizes considering soil properties, moisture, and erosion in fence
planning, applicable across U.S. contexts and useful as a baseline in other countries.nrcs.usda+1

Gallagher implementation notes and adaptations
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Size energizers by stored joules and build ground systems with multiple galvanized rods; increase rods for dry,
sandy, rocky, or frozen soils to maintain low return resistance and dependable shock.Cloture-Electrique-101-
Manual-CA-FR_James-Clark-Copy.pdf+1

For dry/frozen or low-conductivity soils, convert to ground-return multi-wire designs with periodic re-grounding of
the ground wire along the fence; in wet regions, all-hot systems are efficient and lower-complexity.Electric-Fencing-
101-Manual-NA-Copy.pdf+1

Validate installations: short the fence, meter ground potential, and add rods until within acceptable limits; repeat
checks annually at peak dryness to ensure season-proof performance for grazing.Cloture-Electrique-101-Manual-
CA-FR_James-Clark-Copy.pdf+1

Appendix: quick regional checklists for installers

United States: choose all-hot in wet spring, switch to hot/ground in summer drought in Great Plains and Southwest;
place rods in shade/drip lines, and use NRCS 382 planning notes for soil/erosion.kerrcenter+1

Canada: for Prairies and BC interior, hot/ground with at least three 6—8 ft rods spaced =10 ft and confirm <300 V
ground test under load at peak dryness; earth-return works well in wet coastal zones.peaceforage+1

New Zealand: moist soils support all-hot with high-output energizers for long runs; add rods in dry east coasts and
consider temporary hot/ground for summer rotations.nrcs.usda+1

Australia: predominantly hot/ground with frequent re-grounding on sandy rangelands; in southern clays, blend
seasonal operation and ensure strong bracing against wind and wildlife.gov+1

Chile: north hot/ground with enhanced rods; center seasonal switching; south all-hot with woven wire plus offset
electrics for wildlife/predator control per provincial practice.gov+1

Brazil: Cerrado hot/ground with salt-core rods and moisture siting; Amazon/Pantanal earth-return with corrosion
awareness and flood planning; south all-hot commonly effective.gov+1

References and further reading

USDA NRCS Soil Survey Manual and texture classes explain texture-based behavior that informs grounding
performance and rod design.nrcs.usda+1

NOAA soil type overviews provide accessible characteristics for loam, clay, and sandy soils relevant to fence
designers.nesdis.noaa

Extension and provincial guides provide practical grounding tests, rod spacing, and system choices by moisture
and region in North America.peaceforage+1

Notes for farmers repairing or installing fences

Always match the fence return path to current soil moisture: earth-return when soils are reliably moist,
ground-return when soils are dry, sandy, frozen, or rocky; test annually and design for the driest month, not the
average.gov+]1

In problem soils, invest in better grounds before more joules; adding rods, improving placement, and reducing
return resistance often fixes “low shock” issues more effectively than upsizing the energizer alone.nrcs.usda+1

Use galvanized rods and bonds, avoid copper on galvanized, space rods generously, and re-ground ground wires
along long fences, especially in arid zones.kerrcenter+1

Product-agnostic safety and compliance reminders
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Keep electric fence grounds separate from utility grounds and away from telecom to reduce interference; cross at
right angles and keep leads distant from lines when possible.nrcs.usda+1

Where public access exists, follow local signage requirements and design for visibility, especially for horses and
mixed-use corridors.gov+1
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This white paper adapts North American fence fundamentals to the United States, Canada, New Zealand, Australia, Chile,
and Brazil, segmenting by soil, moisture, and climate so farmers can ground, wire, and test fences reliably year-round in
each region.Electric-Fencing-101-Manual-NA-Copy.pdf+1
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