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Vancouver, BC V6Z 2N3  
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May 24, 2007 
 
Dear Mr. Pellatt, 
 
Re:     FortisBC Inc. - Certificate of Public Convenience and Necessity (CPCN) for the Naramata 

Substation & Transmission Line Project No. 3698458    
 
 Project’s website: http://www.bcuc.com/ApplicationView.aspx?ApplicationId=150 
  

Please accept my Evidence # 1 
 
 “C.U.R.E.’s Electrical Pollution Facts” 
 
(as per attached) into subject FortisBC project/CPCN oral hearing. Directly and indirectly affected persons 
have the right to be fully informed and refer to those facts in the hearing. 
 
Sincerely, 
 
 
Hans Karow, CORE 
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Wertheimer; Ahlbom; Wilson; and other scientists linked health risks at 4 mG 

     Milli Gauss  (mG)    Gauss  (G)         Tesla   (T)     Micro Tesla  (µT) 
 

              10 milli Gauss (mG)     =    1/100 Gauss (0.01G)         =   10-6 Tesla    =     1/1,000,000 T (or) 0.000001  T.    =        1 micro Tesla (µT)    =  10 x 10 x 10 x 10 x 10 x 10     =     1/1,000,000 
            100 milli Gauss (mG)     =      1/10 Gauss (0.1 G)          =   10-5 Tesla    =     1/100,000    T (or)   0.00001  T.    =      10 micro Tesla (µT)    =  10 x 10 x 10 x 10 x 10             =     1/100,000 
         1,000 milli Gauss (mG)     =          1 Gauss (G)         =   10-4 Tesla    =     1/10,000      T (or)     0.0001  T.    =    100 micro Tesla (µT)    =  10 x 10 x 10 x 10                     =     1/10,000  
       10,000 milli Gauss (mG)     =        10 Gauss (G)        =   10-3 Tesla    =     1/1,000        T (or)      0.001  T.   =        1 milli Tesla  (mT)     =  10 x 10 x 10                              =     1/1,000         
     100,000 milli Gauss (mG)     =      100 Gauss (G)        =   10-2 Tesla    =     1/100           T (or)        0.01  T.   =      10 milli Tesla  (mT)     =  10 x 10                                      =     1/100 
  1,000,000 milli Gauss (mG)     =   1,000 Gauss (G)        =   10-1 Tesla    =     1/10             T (or)          0.1  T.  =     100 milli Tesla  (mT)     =  10                     =    1/10 
10,000,000 milli Gauss (mG)     = 10,000 Gauss (G)        =     1   Tesla    =     1 Tesla (T)        or            1   T.  =         1 Tesla  
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STRENGTH OF RADIATION OF NON-IONIZING MAGNETIC FIELDS  
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 Extremely Low Frequency  = (ELF) =          0 – 999 Hertz (Hz)     =  0 – 102  Hz  =  10x10   =      100 Hertz (Hz)  
  (examples:  Electricity, ELF Project,               60 Hz = Electricity  
     some Harmonics) 
  (non-thermal)   =            1,000 Hertz (Hz)       =  103  Hz  =   10x10x10  =     1,000 Hertz  (Hz)   =   1 kilo Hertz   (1 kHz) 
 

 Radio Frequency  =  (RF) 
  (examples:  AM, FM Radio Stations,  =         100,000 Hertz (Hz)     =  105  Hz = 10x10x10x10x10       =     100,000 Hz  =   100 kilo Hertz    (100 kHz) 
     Television, Cell Phone Towers,  =      1,000,000 Hertz (Hz)     =  106 Hz = 10x10x10x10x10x10  =   1,000,000 Hz  =  1 Mega Hertz       (1 MHz) 
     Cell Phones) 
  (thermal, heats what it strikes)  =    10,000,000 Hertz (Hz)     =  107 Hz =  10x10x10x10x10x10x10        =    10,000,000 Hz  =    10 Mega Hertz    (10 MHz) 
       =  100,000,000 Hertz (Hz)     =  108 Hz =  10x10x10x10x10x10x10x10  =  100,000,000 Hz  =  100 Mega Hertz   (100 MHz)  
   

           800-900 MHz – analogue Cellular Phone         2 GHz = 2000 MHz % 
                      1850 – 2000 MHz – digital PCS Cellular Phone         1 GHz = 1000 MHz & 
 Microwave  (MW)    (1 Billion)       (1 Billion) 

  (examples:  Cell Phones,     =     1,000,000,000 Hertz  (Hz)   =  109  Hz  =   10x10x10x10x10x10x10x10x10              =      1,000,000,000  Hz   =     1 Giga Hertz     (1 GHz) 
     Cell Phone Towers, Microwave   =   10,000,000,000 Hertz  (Hz)   =  1010 Hz  =  10x10x10x10x10x10x10x10x10x10         =    10,000,000,000  Hz   =   10 Giga Hertz    (10 GHz) 
     Ovens, Cordless Phones)    = 100,000,000,000 Hertz  (Hz)   =  1011 Hz  =  10x10x10x10x10x10x10x10x10x10x10   =  100,000,000,000  Hz   =  100 Giga Hertz  (100 GHz) 
 

               (1 Trillion) 
 Infrared  (IR)  =   1,000,000,000,000 Hertz (Hz)     =   1012 Hz = 10x10x10x10x10x10x10x10x10x10x10x10 = 1,000,000,000,000 Hz   =   1,000 Giga Hz (1000 GHz) 
  (examples:  Heat Lamp) 
 

 Ultra Violet  (U.V.)               1015 – 1017 Hz 
  (examples:  Sunlight, Tanning Booth) 
 

 X-Rays               1017 – 1020 Hz 
  (example:  Medical X-Rays, Atomic Bomb,  
     CT Scan, Sun Radiation, Nuclear Reactors) 
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    MAGNETIC AND ELECTRIC FIELDS – HOW MANY TIMES PER SECOND THEY EXPAND & COLLAPSE 
FREQUENCY  =   1 HERTZ  =  1 TIME PER SECOND THE ELECTRIC FIELDS AND MAGNETIC FIELDS EXPAND & COLLAPSE 

     ELECTROMAGNETIC SPECTRUM 

Total Exposure Government Safety Standards:
Aus tralia, Austria:    0.001µW/cm²  

Europe, Eastern Europe, Russia:   2-10 µW/cm²
United States:   200 – 1000 µW/cm²  

World Scientists – Salzburg Resolution 

Total Max:   10 µW/cm²  
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Chronological Order of Recent Events Concerning 
EMF’s and Ground/Earth Currents. 
 
 
1995 – UNITED STATES 
NEW RESEARCH: Ground/Earth Currents in 
Cities 
 

Wertheimer’s earlier research (1970’s) of magnetic 
field exposure being linked to childhood cancers was 
given “significantly stronger associations” when 
this research linked the magnetic fields and 
childhood cancers to electrical ground/earth current 
sources. 
This was found to occur in cities because there the 
homes’ water pipes are also connected to the 
electrical system. 

“An uninterrupted metallic path in the water 
pipes and water main connects the grounding 
systems of neighboring houses.” 
“The associations of cancer with conductive 
plumbing ... suggest that cancer risk is increased 
among persons with elevated magnetic field 
exposure from residential ground currents.” 

Wertheimer, N.; Savitz, D.A.; Leeper, E.; Childhood 
Cancer in Relation to Indicators of Magnetic Fields from 
Ground Current Sources; Bioelectromagnetics; 16: 86-96 
(1995) 

_______________ 
 
1996 – UNITED KINGDOM 
NEW RESEARCH: Electric Fields Linked To 
Childhood Leukemias 
 

Coghill measured the electric fields of the 
“bedplace” of children with leukemia and found a 
significant dose-response relationship between 
electric field exposure and incidence of leukemia. 
Coghill, R.W.; ELF Electric and Magnetic Fields In the 
Bedplace of Children Diagnosed With Leukemia: A Case-
Control Study; Europ. J. Cancer Prev. 5: 3-10 (1996) and 
Biophysics 41: 806-816 (1996) 

_______________ 
 
1999 – UNITED KINGDOM 
Coghills Challenge 
 

“My studies have shown that people sleeping in 
bedplaces where the ELF (extremely low frequency 
– ie: 60 Hz) electric field is elevated .. above 20 
Volts per meter there is serious ill health from 
chronic exposure (asthenias and leukemias in adults 
and cot death in children.).” 
The Coghill Challenge began on July 4, 1999 and 
initially was open for 1 year. 

Coghill offered to pay $1500 to any power utility 
worker or any member of the (England’s) National 
Radiological Protection Board (NRPB) (who sets 
Englands safety levels at 12,000 Volts per meter) 
who would ... 
“Place any human infant of less than 3 months of 
age to sleep each night for at least 8 hours in an ELF 
electric field of 100 Volts per meter for 30 days.”  
The NRPB and the power utilities investigation 
levels predict there will be no adverse effect. 

_______________ 
 
2000 – CANADA 
NEW RESEARCH: Electric Fields Linked to 
Adult Leukemia 
 

Villeneuve’s “results support the hypothesis that 
electric fields act as a promoting agent in the 
etiology of adult leukemia. 
This was a nested case-control study of 31,453 
Ontario electric utility workers: Those who had 
worked for at least 20 years working in electric 
fields above 10 and 20 Volts per meter had odds 
ratios (O.R.) of 10.17 of contracting leukemia. 
Villeneuve, P.J.; Agnew, D.A.; Miller, A.B.; Corey, P.N.; 
Purdham, J.T.; Leukemia in Electric Utility Workers: The 
Evaluation of Alternative Indices of Exposure to 60 Hz 
Electric and Magnetic Fields; American Journal of 
Industrial Medicine 37: 607-617 (2000). 

_______________ 
 
2000 – UNITED STATES 
NEW RESEARCH: U.S. Electrical Grounding 
Practices cause “contact current” to flow in a 
person. 
 

Kavet found that residential electrical wiring 
practices results in small voltages (few tenths of a 
volt) called “open circuit voltage”, (Voc). 
Kavets analysis is based on a computer model of a 
40 house neighborhood. 
The highest magnetic field levels and Voc’s were 
both associated with backyard electric lines and with 
long ground paths in the residence.  He concluded 
that Voc is a potentially important exposure with 
respect to childhood leukemia risks associated with 
residential magnetic fields. 
Kavet, R.; Zaffanella, L.E.; Deigle, J.P.; Ebi, K.L.; The 
Possible Role of Contact Current in Cancer Risk 
Associated with Residential Magnetic Fields; 
Bioelectromagnetics 21: 538-553 (2000). 

_______________ 
 
 
 
 



 

2000 – CANADA 
NEW RESEARCH: Electric Fields May Play A 
Part In Promoting Non-Hodgkins Lymphoma 
(NHL) 
 

Villeneuve studied male electric utility workers in 
Ontario.  His data suggests that electric field 
exposure of 10 and 40 Volts/meter and above have 
an odds ratio of 3.05 predicting Non-Hodgkins 
Lymphoma in the electric workers. 
Villeneuve, P.J.; Agnew, D.A.; Miller, A.B.; Corey, P.N.; 
Non-Hodgkins Lymphoma Among Electric Utility 
Workers in Ontario; the evaluation of alternate indices of 
exposure to 60 Hz electric and magnetic fields; Occup. 
Environ. Med. 57: 249-257 (2000). 

_______________ 
 
2000 – UNITED STATES 
NEW RESEARCH: Electric Utility Workers – 
Electromagnetic Fields and Suicide 
 

Wijngaarden did a case-control study on electric 
utility workers.  Suicide mortality was increased 
relative to work in exposed jobs and with indices of 
exposure to magnetic fields: odds ratios for an 
electrician 2.18; lineman 1.59. 
Wijngaarden, E.; Savitz, D.A.; Kleckner, R.C.; Cai, J.; 
Loomis, D.; Exposure to electromagnetic fields and 
suicide among electric utility workers: a nested case-
control study; Occup. Environ. Med. 57: 258-263 (2000). 

_______________ 
 
2000 – SWEDEN – U.K. – U.S.A. – CANADA 
– GERMANY – DENMARK – NORWAY – 
FINLAND 
NEW RESEARCH: Magnetic Fields and 
Childhood Leukemia 
 

Ahlbom conducted a pooled analysis using the 
primary data from 9 studies on EMF and childhood 
leukemia. 
They found a statistically significant relative risk of 
2 fold increase for childhood leukemia in children 
with a residential EMF exposure of .4 µT (4 mG) or 
greater. 
Ahlbom, A.; Day, N.; Feychting, M.; Roman, E.; Skinner, 
J.; Dockerty, J.; Linet, M.; McBride, M.; Michaelis, J.; 
Olsen, J.H.; Tynes, T.; Verkasalo, P.K.; A Pooled 
Analysis of Magnetic Fields and Childhood Leukemia; 
British Journal of Cancer; 83 (5), 692-698. (2000). 

_______________ 
 
2000 – CANADA 
Unbiased Review of the Reports by the U.S. 
National Research Council and the U.S. National 

Institute of Environmental Health Sciences 
(NIEHS) 
 

These organizations collected research studies on the 
biological effects of non-ionizing electromagnetic 
fields. 
Havas categorizes, charts, graphs these research 
studies and points out how these organizations have 
played down the findings of this research. 
“Conclusions: 
(1) low frequency electric and magnetic fields, 

separately and in combination, can affect living 
organisms. 

(2) effects can be, neutral, harmful, beneficial. 
(3) effects can occur at low intensities, commonly 

found in residential settings, and some effects 
are intensity specific (intensity windows). 

(4) effects can occur at low frequencies, at, above 
and below the power distribution frequencies 
and some effects are frequency specific 
(frequency windows). 

(5) we understand some of the mechanisms 
responsible and are at the threshold of 
understanding others that are involved.” 

Havas, Magda; Biological effects of non-ionizing 
electromagnetic energy: A critical review of the reports 
by the U.S. National Research Council and the U.S. 
National Institute of Environmental Health Sciences as 
they relate to the broad realm of EMF bioeffects; 
Environ-Rev. 8: 173-253 (2000). (Canada) 

_______________ 
 
2000 – UNITED STATES 
NEW RESEARCH: Neutral/Returning Ground 
Earth Currents and “Stray Voltage” Problems on 
Dairy Farms 
 

Polk reviews the weaknesses of the Minnesota 
Public Utilities Commission Study; the effects of 
soil resistance, placement of ground rods, size of 
neutral return electric wires on the neutral/returning 
ground/earth currents, and their need to be 
investigated. 
Polk, C.; Cows, Ground Surface Potentials and Earth 
Resistivity; Bioelectromagnetics 22: 7-18 (2001) 

_______________ 
 
2000 – SWITZERLAND 
Government Ruling: Swiss Government Adopts 
Strict EMF/EMR (electromagnetic fields/electro-
magnetic radiation) exposure limits for cell towers 
and power lines. 
 

The Swiss government adopted stringent new 
standards for public exposures from power lines and 
from cell towers used for cell phones, radio and T.V. 



 

broadcasting.  The new rules took effect on February 
1, and are similar to those in Russia and China.  New 
and existing cell phone towers are limited to 4.2 
µW/cm² (the United States limits are 1000 
µW/cm²).  EMF’s are limited to 10 mG. 
Source: Microwave News, January/February 2000. 

_______________ 
 
2001 – UNITED STATES – WISCONSIN 
State Legislator, Barbara Gronemus sends letters 
to Wis. P.S.C. (Public Service Commission) and 
State Health Dept. 
 

Representative Gronemus asked the Health Dept. 
and P.S.C. if they were responsible for dealing with 
electrical pollution problems. 
What is the P.S.C. doing to enforce OSHA, IEEE, 
National Electric Safety Code (NESC) National 
Guidelines for safety on this subject? 
Why isn’t the State Health Dept. dealing with 
electrical pollution as an environmental health, and 
human health hazard issue? 

Letters dated: February 22, 2001 
From State Rep. Barbara Gronemus 
91st Assembly District 

_______________ 
 
2001 – UNITED KINGDOM 
The British Sunday Times News stated: 
 

“High voltage power cables have been officially 
linked to cancer for the first time.  A study shows 
that children living near them run a small but 
significant increased risk of falling victim to the 
disease.” 
The Sunday Times News; March 4, 2001, Britain; “Top 
Scientists Establish Link – Pylons are cancer risk – 
Official”; by Jonathan Leake, Science Editor. 

_______________ 
 
2001 – AUSTRALIA – NEW ZEALAND 
NEW RESEARCH: Asthma, strongly associated 
with exposure to powerlines 
 

Dr. Ivan Beale of New Zealand, has found that the 
immune related disease, asthma was strongly 
associated with exposure to high voltage power 
lines. 
Beale, I.L.; Pearce, N.E.; Booth, R.J.; Association of 
Health Problems with 50-Hz Magnetic Fields in Human 
Adults Living Near Power Transmission Lines; (1997) 

_______________ 
 
 
 

2001 – UNITED STATES 
NEW RESEARCH: Historical Research 
“concludes the childhood leukemia peak of 
common acute lymphoblastic leukemia (ALL) is 
attributable to residential electrification – 75% of 
childhood acute lymphoblastic leukemia and 60% 
of all childhood leukemia may be preventable. 
 

Milham, and Osslander obtained the records of the 
dates when the United States and Britain introduced 
electricity into their cities and rural areas, and 
compared this to the records of childhood deaths 
from leukemia, and found a parallel correlation. 
Milham, S.; Osslander, E.M.; Historical evidence that 
residential electrification caused the emergence of the 
childhood leukemia peak; Medical Hypothesis, dai: 
10.1054; 1138; Harcourt Publishers Ltd. (2001). 

_______________ 
 
2001 – SPAIN 
HIGH COURT DECISION: A Sentence Admits 
For The First Time, That Electromagnetic Waves 
Are A Health Hazard. 
 

A Spanish electric company has been sentenced by 
the Provincial Court of Murcia, who found in favor 
of the inhabitants of a house affected by 
electromagnetic emissions originating from a 
transformer.  This Court decision upheld a previous 
court decision that it is not the affected citizen who 
must demonstrate that electromagnetic emissions are 
hazardous, but that it is up to the energy supplying 
company to prove they are absolutely safe. 
Newspaper: LaRazon; Monday March 5, 2001; Front 
Page: A Sentence Admits, for the First Time, That 
Electromagnetic Waves are A Health Hazard. 

_______________ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Facts provided in this book: 
 
1. That commonly “sparking”/”sparks” result from p.13 
 poor electrical connections/power leakage p.1-14,15 
 and/or electrical fields around lines: p.1-12,13 
 - which results in high-radio-frequency p.1-7 
   voltage 
 - ranging from 0.5 MHz to well over 1000 MHz p.1-7 
  p.1-3 
 
2. That these high radio-frequency voltages/currents  
 can be propagated into our electrical system, 
 into the air AND into the neutral/returning 
 ground/earth currents by: 
  1) radiation p.1-20 
  2) conduction p.3-4 
  3) induction 
  4) re-radiation 
 
3. That an oscilloscope IS the correct means p.1-2 
 of detection – and that methods of measuring p.3-4 
 this have been formally established p.1-6-9 
 - that these high radio-frequency voltages/ p.1-9 
   currents occur with hundreds of spikes 
   in a few minutes and … 
          that they can last for long periods p.1-9 
 
4. That power-line corona effects via the p.2-3 
 electrical fields can extend (for a 230 kV 
 powerline and below): 
          without sparking – 300 feet (100 meters) p.2-3 
          with sparking – 6000 feet (2000 meters) p.2-3 
 and can be also propagated via - radiation 
    - conduction 
    - induction 
    - re-radiation 
 

5. The higher the frequencies (TV 
 frequencies and above 54 MHz+) go to the 
 grounding wire and into the earth – aka neutral- 
 returning ground/earth currents aka “stray voltage” p.3-5 
     p.3-7 
 
Therefore: neutral returning ground/earth currents have an RF component.   
Both 60 Hz current and RF current have been linked to health problems.   
RF having a quicker onset. 
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