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NTRODUCY | ON:

t ‘ blect‘riéity ‘has become an irreplaceable energy source in our
* sqciety, The Quality of electrical energy is such as to make it
' Unusually versitile. Electrical energy has its negative charac-
tgristi;s as waell. An obvious hazard is the cvlectrice shock which
has ‘the potential to kill both animals and humans. Strict elec—
trical codes have been the key to reducing the possibility of a
~ geadly shéck. Low voltage steady state and transicnt altornating
‘“currents [AC) have also been shown to have detrimental effects
especially on confined livestock., The effeats, the methods of
determining the potential for effects, and the solutions have been
- reported in many different periodicals. The basic measurement
that is suggested for determiring.the probability for a prublem
"is the neutral to earth AC potential. The belief is that this
potential is the maximum that can access the livestock in the
‘confined area and thercfore can predict the possible magnitude of
the problem. The solutions that have been offered and imple-
., mented basically attempt to limit the AC potential from accessing

v

»zthe';nimal. , Two suggestions by university personnel ans power
suppliers are devices that.isolate the power.suppiy neutral form
the farm neutral and the equipotential plane. The purpose of both
is to prevent AC potentials from causing currents te flow through

. the livestock.

In imore recent years, pecple have been asking about the possi-
. ble effects from electric and magnetic fields, electromagnetic
(1: flelQS’ angd, ions. Thus far, such research in this country is nei-
' thenicomplehe nor conclusive. For many reason dairy farmers have
become especially concerned with the problems which they are observ-
ing in their dairy herds. They believe that their cattle and even
;helx falele: are being affected by electrical sources in their
—5£ barns ané‘Ln;some cases in their homes. We could dismiss this con-
cexrn as sxmpl" an .illusion brought about by difficult economic
times and poor management. The concern and the physical problems
‘héyever, are far to widespread to leave the response with economics




':or poor mahaqement. As a consequence of the farmers conceras, the
Hxnnestota State Legislature, in its wisdom, provided funds to
_‘assess the problem,

© Under contract with the Minncsota bBepartment of Agriculture,
my charge has been to study the effects and abatement of animal
e health and production problems created by stray voltague.
' ' ’ X

MEASUREMENT METHODOLOGY:

AC and direct current {DC) potentials and curzents Were mea=
sured with the traditional instrumentation, including VOM, VTV,
digital metexr, and osciloscope. DC fields were measured with the
electric fieldmill. A variety of other instruwents were also used
to support the findings. One problem that has not been resolved
is the calibration of the fieldmill.

FINDINGS:. i A

' THe éreliminary findings are based on visitations and measurc-
ments at 27 farms, 4 rural ‘machine and repair shops, and 3 homes in
. tﬁe central and western parts of the .state. The majority of farms

_ had installed isolation devices, equipoteatial planes, or both.
"anagement ranged form good to excellent on all of the farms. The
‘ fa.mers had attempted various feeding programs, suppliments, and
milking procedures to improve the dairy herd health and milk pro-
grotion.  Some farmers had autopsies preformed on cows that had
developed physical problems which the farmers believed to be caused
., by st ay voltage. In fact the most satisfying experience has been
the ogsewatlon ingenuity of the farmer in attemts to deal with the
,problem.’

‘fq‘!:'“ : "Altepnétlng currents and potentlals exist between various con-
: Uﬂductlng poktuons of the barn. The magnitudes vary according to

electlcal usage on the farm; isolation or no isolation; construction
‘o nthe barn, including such properties as equipotential planes~ and

e‘unknown factors. -AC is present as electromagnetic encrgy




fe hiction fields. Theye also vary in mag- .
tude and ‘in- general dre not considered to be a significant source
ofi'electrical energy.

‘ﬂfv ﬂ,squgiés-df the AC in the ground, revealed that there s ne
: ;aléihc—«\gixk:t.!xur arcumkl the Lorm yawrd, in Clelds, or in pastuse
; aréas~; where AC potentials and consequently currents do not exist.
Th¢‘earth has become a large sink of A cnergy. In addition, a
$tudy ‘of the characteristics of the AC in the ground, indicates a
‘compigx and skewed wave form which is continuously changing. At
1times. the basic 60Hz wave form is nearly maskad out by other fre-
qupnéiesx Other higher frequencies, predominantly one MHz are also
. present in the ground.

N
Direct currents and DC potentials exist in the barns between
vaéﬁou%»céndqcting components. Some of thase clectrical encrgies
are cadﬁedgby the galvanic or battery action in and around the barn.
Measurements also indicate additional PC potentials which cannot
be associated with chemical reactions. Those polentials have bueen
" identified as being the result of an electric field preécnt in and
" around ?Pe‘barn. The'DC field appears to be caused by a positive
charge bhildup near or at the surface of the ground. The magnitude
of the field is not the same all over; but seems to be associatud
with.water and concrete.

Preliminary measurements of magnetic fields have notrevealed
any significant anomalies; but some differences exist which will
require further investigation.

‘ At the same time that electrical parameters were being consid-

ered, it seened pseful to investigate the impacts of dietary supglsﬁ.
ments that could be associated with the problems. Even though thg%gi‘;;;
investigations are preliminary, the substances selenium, calciuﬁ}‘nﬂﬂifé
and sugar- based minerals seem to be connected with the problem, .
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The conditions present on the farms are--at least--the problems
vdescribed in the literature. These problems which the farmexrs spoak ol
¥

oﬁjfirstvage.;he long milking time vaused by an inability of the qo&%‘ﬁ v
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thaxr mxlk, le mgik graduﬂtiea; hzﬁh somatrie eull
‘ t; outbreaks of mastitys,which seemad resintant o sntibl-
V_ics; breading problems;y and behavloral problems, such as
i“hdmpxng, kiqking, fear and disiike of the milking machine, and
H- fugal to ehtor the stall. Othur probless that appeared te e
rclatcd were dlfflutlky in walking and gubbing up.  Sows farsors
speak of their cows baxng unsteady as they leave the barn, fayg
ulcqrs or gsorus, soms of which will not hesl, were very comsas,
Eating habits are erratic. The cows at times will eat wery will
where as other times they eat very little, refusing t2 elsan éh@%j
floox of the manger area. In some cases, the cows have dirfi@ukti
maintaining an adequate weight, even though their milk productish
is not especially good. On nearly all these farmg the veterinary
costs ige‘high‘
vy
X For the people the scute probleoms are tingling Ceot tohildren
speak of is as something tickling or pinching thelr feet--cspe-
cially when barefoot), tired and aching legs, general fatigue atter
spending a fow hours in the barn or shop, sching and swollen kaees,
dizziness, headaches,*lemporary'loss of vision, disorientation,
and loss of depth pertepticn. There may be chronic problems as
‘well but they are difficult to assess within the time period of '
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this study. — hawt Cowtsd  ¥ari Te Aagpess =
* DISCUSSION:
Recording a variety of AC and DC parameters for periods of i

tlme has revealed one correlation--although not perfect. The prob-
lens have some relationship with the earth’s conductivity or the
avallabllllty of DC current. In addition, experimentation has

field.  Measurements during the milking process alsc indicated that
DC'curdents were involved in the discomfort of the cow and probably
‘with miﬁk letdown. In the majority of baxns visited, isolation and/
or :the" equmpotentxal plane is used to supposedly illiminate the
¢lassical AC problem. Heasurements indicated that in most of theoss
\\SArns very little AC could access the cows. In addition, cattle
‘standing on steel plates and touching no oéher conductor were as
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shown an association of the symptoms with magnitude of DC electrig f%?
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susceptable ‘to the problems as unisolated barns and farms. These
cbﬁditions\also suggest the envolvment of the DC electric field,
AC ﬁields, and very small currents.

i

MG potanlals and currcnte arc associated with the problems
as WCll. The basic rescarch preformed by the universities oaly
'1nvolved the “"shock effect" of AC, which indicated that currents
"up to 4-6ma; do not cause the physical effects that farmers have
observedtln'thelr cattle. The effects of long term, small cur-
xents, have not been researched and could lead to some entirely
‘different results.

Tﬂé data coliected also indicates a correlation of the inten-
sity'oﬁthq~problems and saturation of the soil. The wetter the
conditions, the greater the problems. The dryer, the lesser the
problems, In mid-winter when there is deep frost, conditions arc
improved; The spring of the year, as the ground thaws, is the
time of the most significant problems for both humans and animals.
There is also some corrclation with humidity; but this mﬁy be in-
direct.

( .

: PRELTMINARY CONCLUSIONS:

on at least dairy farms, hog farms, and rural machine repair shop%~

There is no guestion of the association of electricity with the
problems encountered by both humans and animals.

™ fThe ground seems to be the major carrier of the electricity!

The electricity appears to be interaction with the central
nervous system, which among other things is creating stress on
animals and humans. There may also be a migration of ions in the
Fodies.

The sources of AC are quite evident. They are the earth it-
Sglf through the grounding system, the neutral wire connected to

s;,.
The problem is wide spread, affecting both humans and anlmalswha




‘"The‘pq;sources is a more complex issue. One source is the
zbébtéiy.érfgélvanic effect brought about'by the presence of dif-
guf"rent metals and good electolytes. 'This source does not appuar
to be a prime source of the problem. “here are also natural tel-
1grlc currents in the carth which could contribute to the charge.
‘These currents are, however, relativaly small. All DC power lines
have some ground return. The anodes and cathodic protectors, for
example, on oil ‘and natural gas piplines provide a source of DC to
the ground. In addition, some of the AC present in the ground can
be rectified by water and earth materials to provide another source

of DC. \

: \‘."‘3'.
In all experimentation, AC and DC were found to be 1nt1mately§;gﬁﬁz%
! .,o ‘
associated. - e

Attempts to xelieve or reduce the problems have not met with
much success. In barns with eguipotential planes, a 12 volt battery,
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was connected so as to neutralize the DC field present in the barn.: ;
The cows improved for about two days by then reverted back to thplr
former characteristics. A case of a barn without an egquipotential’
‘plane;mthe isolated barn ground was connected to an unused well.
Again for a few days the cows showed considerable improvement, after

which conditions became worse.
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