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Expected Exposure levels and Current Safety Standards

In general, small cell antennas suitable for serving 4G/5G networks will have an output power
between 6 — 10 Watts and an antenna gain for anything between 6 -15 dBi. They can be placed on
poles as low as 6 meters in height. For most residential neighborhoods this means that many street-
facing second story bedrooms will be in direct line of sight from the antenna. The equivalent power
density' (PD) at 9.14 meters (30 feet) is up to 0.3 W/m?, less than that allowed by the FCC (10
W/m?) at these frequencies, but far higher than those accepted by Russia, Switzerland and Italy (0.1
W/m?) [1]. This level is also far higher than what is today considered as reasonable biological safe,
which is 0.1 uW/m? [2], [3]. More worryingly, this estimation is for a single antenna. As the
structure of the cellular market is such that there will be competing companies and competing
infrastructures, it is natural to assume that many antenna sites will have more than one antenna on
them, working at different frequency bands. In short, the figure of 0.3 W/m? is an under-estimate of
the true exposure one would expect in bedrooms so exposed.

What are the health implications to residents?

Long term exposure to low intensity electromagnetic radiation originating from cellphones and their
infrastructure is recognized as having a detrimental impact on health. These impacts can take place
at the level of cells and sub-cellular structures, including mitochondrial processes critical to cellular
energy and metabolism. On the microscopic cellular level harmful effects on both the structures and
functions of cells have been demonstrated to arise from mobile phone radiation; these include
effects on protein expression, transcription and stability mediated by the MAPK (mitogen-activated
protein kinase) cascades[4], enzyme activity [5], ovarian follicle development [6] and increased
reactive oxygen species in stem cells [7]. These studies are representative of a large body of work -
more than 3000 studies according to EMF Portal [24] and the ORSAA) database of studies
demonstrating non-thermal effects at the cellular level [8], [9]. Another noted pathway to cellular
damage has been the effect of mobile EMF exposure on cell metabolism and membranes termed
Voltage-Gated Calcium Channels (VGCC) [10]. VGCCs are a class of membrane proteins responsible
for the transport of calcium and other ions into and out of the cellular interior. One of the roles
played by these ions is the control of reactive oxygen species (ROS) [11]. ROS can lead to the
production of free radicals that have the capacity to damage DNA and to destroy essential cellular
components. Further, ROS have been identified as important precursors or early biological markers
for a number of chronic neurological and other diseases as well as indicators of harmful effects on
reproduction [12]-[15].

On the tissue level of the organism (human being), EMF exposure has been linked to degradation of
the antioxidant defence system [16]. A common argument against the relevance of this body of
work is that it is mainly in - vitro and therefore not applicable to the “real world” situation of mobile
phone use, although the “real world” use of cellphones shows that they consistently violate allowed
exposure levels [17], [18]. However, recent studies of people living in proximity to mobile base
stations have found evidence for ROS in their blood, which is recognized as a biochemical indicator

'PD=¢G- P/(4mR?) , where G is the gain in linear scale, P is the power in Watts and R is the distance from
the antenna.



of stress that has been associated with increased risks of cancer and other chronic diseases [19].
Another important 2015 review of existing studies on radio frequency radiation (RFR) effects was
published by the National Academy of Sciences in the Ukraine, Indiana University, and the University
of Campinas in Brazil [13]. Based on 93 out of 100 peer-reviewed studies, that paper concluded that
low-intensity RFR is an oxidative agent for living cells with a high pathological potential. The
oxidative stress induced by RFR exposure explains a range of RFR health impacts, both cancer and
non-cancer illnesses. In addition to chronicling illnesses, this study outlines 6 different biological
mechanisms that may explain these RFR effects in the body. To quote this source: “In conclusion, our
analysis demonstrates that low-intensity radio frequency radiation (RFR) is an expressive oxidative
agent for living cells with a high pathogenic potential and that the oxidative stress induced by RFR
exposure should be recognized as one of the primary mechanisms of the biological activity of this
kind of radiation.” [20]

Studies have also found that nonthermal cellphone radiation and laptop radiation can damage
human sperm, reducing sperm quantity and quality, impair mitochondrial DNA of sperm, and appear
to play a role in testicular dysgenesis and erectile dysfunction. We should note, as have other
commentators, that male infertility clinics in Australia, the United States and India regularly advise
men having difficulty impregnating their partners to remove all wireless devices from their bodies.
This advice is consistent with studies showing that current levels of cell phone radiation can damage
mitochondrial DNA of sperm,, increase reactive oxygen species (ROS), and reduce sperm quantity
and quality [15], [21]

There exist ample proof of detrimental effects to human health in epidemiological studies. | list a
few here:

e Miller et al. [22] states “recent case-control studies from Sweden and France corroborate
findings of earlier studies in providing support for making a causal connection between cell
phone use and brain cancer, as well as acoustic neuroma, also called Vestibular
Schwannoma. Hardell and Carlberg (2013) [23] concluded that the Bradford Hill criteria for
causality have now been fulfilled. It is notable that three recent meta-analyses all confirm
significant increased risk of glioma after 10 or more years of use of cell phones (Bortkiewicz
et al., 2017 [24]; Prasad et al., 2017 [25]; Yang et al., 2017 [26]).”

e Luo et al. also noted the carcinogenicity of cellphone radiation increased the incidence of
thyroid cancers when genetic susceptibility was taken into account [27].

e The incidence of ROS in in-vivo studies was summarized by Dasdag and Akdag [28] and listed
over 50 in-vivo studies demonstrating adverse ROS stress as a result of cellphone radiation.

¢ In a meta study by Belpomme et al. [29] it was shown that in case -controlled studies there is
a consistent increased risk (40%) for glioma and acoustic neuroma associated with mobile
phone use. These results are backed by results from animal studies that show co-
carcinogenic and tumor promoting effects [30]. The conclusions are further confirmed by
studies by Vornoli et al. [31] and Falcioni et al.[32].

e A significant increase in Electromagnetic Hypersensitivity has also been reported by
Belpomme, based on epidemiological studies [29].

e A statistically significant increase in heart malignant shwannoma in rats subject to life time
exposure to 1.8 GHz GSM transmission was reported by Soffritti an Giuliani [33] as well as by
the National Toxicology Program of the NIH [34].

e Significant DNA damage, caused by exposure to real life exposure to mobile phones was
found by Panagopoulos [35].

These studies represent a small portion of the epidemiological studies and in-vivo studies
documenting substantiated increases in cancer rates that can be attributed to the use of and



exposure to cellphone radiation at levels similar to those expected under this Zoning Ordinance, ZTA
19-07.

Why Should Cellphone Providers Not Be Allowed to Override zoning laws?

The basic goal of a cellphone provider is to make money for its investors, despite whatever their
publicity may claim. They have no vested interest in Public Health. Their primary objective is to
provide service to their customers for profit. As outlined above, the public level of exposure,
especially inside peoples homes will dramatically increase, along with an expected detrimental effect
on their health. That the residents have no say in the matter is fundamentally undemocratic and a
violation of their basic right to health.

Given the wealth of scientific evidence as listed above, the power to site and install antenna in the
residential domain cannot be the prerogative of a commercial company only.
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