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From: Amrutha Kattamuri
To: Council, City; Clerk, City; Architectural Review Board; Scharff, Gregory (internal); Atkinson, Rebecca; French,


Amy
Subject: A few more resources - Informative links on cell towers and more
Date: Wednesday, March 14, 2018 10:22:38 AM
Attachments: NTP Partial Finding Report May 2016.pdf


Dear All,


I would like to share a few more resources on this topic.


1. Here is a link to the repository of studies about impacts on health due to (chronic) exposure to radiation
from wireless technologies (cell towers, WiFi Cell phones, smart meters, etc)


http://www.bioinitiative.org/


2. In May 2016, the United States National Toxicology Program, part of the U.S. Dept of Health and
Human Services, released the results of an animal study on cell phone radiation. 
Please see the attachment of the NTP study below.


Thanks,
Amrutha


About the National Toxicology Program (NTP): NTP is a federal, interagency program headquartered at
NIEHS, whose goal is to safeguard the public by identifying substances in the environment that may
affect human health. For more information about NTP and its programs, visit ntp.niehs.nih.gov.


About the National Institute of Environmental Health Sciences (NIEHS): NIEHS supports research to
understand the effects of the environment on human health and is part of NIH. For more information on
environmental health topics, visit www.niehs.nih.gov. Subscribe to one or more of the NIEHS news lists
(www.niehs.nih.gov/news/newsroom/newslist/index.cfm) to stay current on NIEHS news, press releases,
grant opportunities, training, events, and publications.


On Tuesday, March 13, 2018, 9:37:20 AM PDT, Amrutha Kattamuri <vkattamuri@yahoo.com> wrote:


Dear All,


I am sending the following links to articles/information/videos on cell towers for you to go through.


1. Senator Blumenthal, Representative Eshoo Urge FCC to Enforce Exposure Limits for Those Who Work
Near Wireless Towers


Senator Blumenthal, Representative Eshoo Urge FCC to Enforce Exposure Limits for Those Who Work
Near Wireless Towers


2. This is the link to the new and latest study on cell towers (Los Angeles was the study site in the
United States)


Senator Blumenthal, Representative Eshoo Urge
FCC to Enforce Exposure Li...
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Abstract 



The US National Toxicology Program (NTP) has carried out extensive rodent toxicology and 



carcinogenesis studies of radiofrequency radiation (RFR) at frequencies and modulations used in 



the US telecommunications industry. This report presents partial findings from these studies. The 



occurrences of two tumor types in male Harlan Sprague Dawley rats exposed to RFR, malignant 



gliomas in the brain and schwannomas of the heart, were considered of particular interest, and 



are the subject of this report. The findings in this report were reviewed by expert peer reviewers 



selected by the NTP and National Institutes of Health (NIH). These reviews and responses to 



comments are included as appendices to this report, and revisions to the current document have 



incorporated and addressed these comments. Supplemental information in the form of 4 



additional manuscripts has or will soon be submitted for publication. These manuscripts describe 



in detail the designs and performance of the RFR exposure system, the dosimetry of RFR 



exposures in rats and mice, the results to a series of pilot studies establishing the ability of the 



animals to thermoregulate during RFR exposures, and studies of DNA damage. 



Capstick M, Kuster N, Kühn S, Berdinas-Torres V, Wilson P, Ladbury J, Koepke G, McCormick 



D, Gauger J, Melnick R. A radio frequency radiation reverberation chamber exposure system for 



rodents 



Yijian G, Capstick M, McCormick D, Gauger J, Horn T, Wilson P, Melnick RL and Kuster N. 



Life time dosimetric assessment for mice and rats exposed to cell phone radiation 
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Wyde ME, Horn TL, Capstick M, Ladbury J, Koepke G, Wilson P, Stout MD, Kuster N, 



Melnick R, Bucher JR, and McCormick D. Pilot studies of the National Toxicology Program’s 



cell phone radiofrequency radiation reverberation chamber exposure system  



Smith-Roe SL, Wyde ME, Stout MD, Winters J, Hobbs CA, Shepard KG, Green A, Kissling 



GE, Tice RR, Bucher JR, Witt KL. Evaluation of the genotoxicity of cell phone radiofrequency 



radiation in male and female rats and mice following subchronic exposure    
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6 SUMMARY 



7 The purpose of this communication is to report partial findings from a series of radiofrequency 



8 radiation (RFR) cancer studies in rats performed under the auspices of the U.S. National 



9 Toxicology Program (NTP).1 This report contains peer-reviewed, neoplastic and hyperplastic 



10 findings only in the brain and heart of Hsd:Sprague Dawley® SD® (HSD) rats exposed to RFR 



11 starting in utero and continuing throughout their lifetimes. These studies found low incidences of 



12 malignant gliomas in the brain and schwannomas in the heart of male rats exposed to RFR of the 



13 two types [Code Division Multiple Access (CDMA) and Global System for Mobile 



14 Communications (GSM)] currently used in U.S. wireless networks. Potentially preneoplastic 



15 lesions were also observed in the brain and heart of male rats exposed to RFR. 



16 



17 The review of partial study data in this report has been prompted by several factors. Given the 



18 widespread global usage of mobile communications among users of all ages, even a very small 



19 increase in the incidence of disease resulting from exposure to RFR could have broad 



20 implications for public health. There is a high level of public and media interest regarding the 



21 safety of cell phone RFR and the specific results of these NTP studies.  



1 NTP is a federal, interagency program, headquartered at the National Institute of Environmental Health Sciences, 
part of the National Institutes of Health, whose goal is to safeguard the public by identifying substances in the 
environment that may affect human health. For more information about NTP and its programs, visit 
http://ntp.niehs.nih.gov 
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1 	 Lastly, the tumors in the brain and heart observed at low incidence in male rats exposed to GSM- 



2 	 and CDMA-modulated cell phone RFR in this study are of a type similar to tumors observed in 



3 	 some epidemiology studies of cell phone use. These findings appear to support the International 



4 	 Agency for Research on Cancer (IARC) conclusions regarding the possible carcinogenic 



5 	 potential of RFR.2   



6 	  



7 	 It is important to note that this document reviews only the findings from the brain and heart and 



8 	 is not a complete report of all findings from the NTP’s studies. Additional data from these 



9 	 studies in Hsd:Sprague Dawley®  SD® (Harlan) rats and similar studies conducted in B6C3F1/N  



10 	 mice are currently under evaluation and will be reported together with the current findings in two 



11 	 forthcoming NTP Technical Reports. 



12 	  



13 	 STUDY RATIONALE 



14 	 Cell phones and other commonly used wireless communication devices transmit information via 



15 	 non-ionizing radiofrequency radiation (RFR). In 2013, IARC classified RFR as a possible human 



16 	 carcinogen based on “limited evidence” of an association between exposure to RFR from heavy 



17 	 wireless phone use and glioma and acoustic neuroma (vestibular schwannoma) in human 



18 	 epidemiology studies, and “limited evidence” for the carcinogenicity of RFR in experimental 



19 	 animals. While ionizing radiation is a well-accepted human carcinogen, theoretical arguments 



20 	 have been raised against the possibility that non-ionizing radiation could induce tumors 



21 	 (discussed in IARC, 2013). Given the extremely large number of people who use wireless 



2  IARC  (International  Agency for  Research on Cancer).  2013.  Non-Ionizing  Radiation,  Part  2:  Radiofrequency  
Electromagnetic Fields.  IARC  Monogr  Eval  Carcinog  Risk  Hum  102.  Available:  
http://monographs.iarc.fr/ENG/Monographs/vol102/mono102.pdf  [accessed  26  May  2016].  



5



. CC-BY 4.0 International licensepeer-reviewed) is the author/funder. It is made available under a
The copyright holder for this preprint (which was not. http://dx.doi.org/10.1101/055699doi: bioRxiv preprint first posted online May. 26, 2016; 





http://monographs.iarc.fr/ENG/Monographs/vol102/mono102.pdf


http://dx.doi.org/10.1101/055699


http://creativecommons.org/licenses/by/4.0/








 
	



	



	



 	



  	



	



	



	



	



	



	



	



	



	



 	



	



	



	



	



	



	



	



	



																																																													
       



1 communication devices, even a very small increase in the incidence of disease resulting from 



2 exposure to the RFR generated by those devices could have broad implications for public health.  



3 



4 DESCRIPTION OF THE NTP CELL PHONE RFR PROGRAM 



5 RFR emitted by wireless communication devices, especially cell phones, was nominated to the 



6 NTP for toxicology and carcinogenicity testing by the U.S. Food and Drug Administration 



7 (FDA). After careful and extensive evaluation of the published literature and experimental 



8 efforts already underway at that time, the NTP concluded that additional studies were warranted 



9 to more clearly define any potential health hazard to the U.S. population. Due to the technical 



10 complexity of such studies, NTP staff worked closely with RFR experts from the National 



11 Institute of Standards and Technology (NIST). With support from NTP, engineers at NIST 



12 evaluated various types of RFR exposure systems and demonstrated the feasibility of using a 



13 specially designed exposure system (reverberation chambers), which resolved the inherent 



14 limitations identified in existing systems. 



15 In general, NTP chronic toxicity/carcinogenicity studies expose laboratory rodents to a test 



16 article for up to 2 years and are designed to determine the potential for the agent tested to be 



17 hazardous and/or carcinogenic to humans.3  For cell phone RFR, a program of study was 



18 designed to evaluate potential, long-term health effects of whole-body exposures. These studies 



19 were conducted in three phases: (1) a series of pilot studies to establish field strengths that do not 



20 raise body temperature, (2) 28-day toxicology studies in rodents exposed to various low-level 



21 field strengths, and (3) chronic toxicology and carcinogenicity studies. The studies were carried 



22 out under contract at IIT Research Institute (IITRI) in Chicago, IL following Good Laboratory 



3 Specifications for the Conduct of NTP Studies, http://ntp.niehs.nih.gov/ntp/test_info/finalntp_toxcarspecsjan2011.pdf 
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Practices (GLP). These studies were conducted in rats and mice using a reverberation chamber 



exposure system with two signal modulations [Code Division Multiple Access (CDMA) and 



Global System for Mobile Communications (GSM)] at two frequencies (900 MHz for rats and 



1900 MHz for mice), the modulations and frequency bands that are primarily used in the United 



States.  



STUDY DESIGN 



Hsd:Sprague Dawley® SD® (Harlan) rats were housed in custom-designed reverberation 



chambers and exposed to cell phone RFR. Experimentally generated 900 MHz RF fields with 



either GSM or CDMA modulation were continuously monitored in real-time during all exposure 



periods via RF sensors located in each exposure chamber that recorded RF field strength (V/m). 



Animal exposure levels are reported as whole-body specific absorption rate (SAR), a biological 



measure of exposure based on the deposition of RF energy into an absorbing organism or tissue. 



SAR is defined as the energy (watts) absorbed per mass of tissue (kilograms). Rats were exposed 



to GSM- or CDMA-modulated RFR at 900 MHz with whole-body SAR exposures of 0, 1.5, 3, or 



6 W/kg. RFR field strengths were frequently adjusted based on changes in body weight to 



maintain desired SAR levels. 



Exposures to RFR were initiated in utero beginning with the exposure of pregnant dams 



(approximately 11-14 weeks of age) on Gestation Day (GD) 5 and continuing throughout 



gestation. After birth, dams and pups were exposed in the same cage through weaning on 



postnatal day (PND) 21, at which point the dams were removed and exposure of 90 pups per sex 



per group was continued for up to 106 weeks. Pups remained group-housed from PND 21 until 



they were individually housed on PND 35. Control and treatment groups were populated with no 
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more than 3 pups per sex per litter. All RF exposures were conducted over a period of 



approximately 18 hours using a continuous cycle of 10 minutes on (exposed) and 10 minutes off 



(not exposed), for a total daily exposure time of approximately 9 hours a day, 7 days/week. A 



single, common group of unexposed animals of each sex served as controls for both RFR 



modulations. These control rats were housed in identical reverberation chambers with no RF 



signal generation. Each chamber was maintained on a 12-hour light/dark cycle, within a 



temperature range of 72 ± 3°F, a humidity range of 50 ± 15%, and with at least 10 air changes 



per hour. Throughout the studies, all animals were provided ad libitum access to feed and water. 



RESULTS 



In pregnant rats exposed to 900 MHz GSM- or CDMA-modulated RFR, no exposure-related 



effects were observed on the percent of dams littering, litter size, or sex distribution of pups. 



Small, exposure-level-dependent reductions (up to 7%) in body weights compared to controls 



were observed throughout gestation and lactation in dams exposed to GSM- or CDMA-



modulated RFR. In the offspring, litter weights tended to be lower (up to 9%) in GSM and 



CDMA RFR-exposed groups compared to controls. Early in the lactation phase, body weights of 



male and female pups were lower in the GSM-modulated (8%) and CDMA-modulated (15%) 



RFR groups at 6 W/kg compared to controls. These weight differences in the offspring for both 



GSM and CDMA exposures tended to lessen (6% and 10%, respectively) as lactation progressed. 



Throughout the remainder of the chronic study, no RFR exposure-related effects on body 



weights were observed in male and female rats exposed to RFR, regardless of modulation. 
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1 At the end of the 2-year study, survival was lower in the control group of males than in all 



2 groups of male rats exposed to GSM-modulated RFR. Survival was also slightly lower in control 



3 females than in females exposed to 1.5 or 6 W/kg GSM-modulated RFR. In rats exposed to 



4 CDMA-modulated RFR, survival was higher in all groups of exposed males and in the 6 W/kg 



5 females compared to controls. 



6 



7 Brain 



8 A low incidence of malignant gliomas and glial cell hyperplasia was observed in all groups of 



9 male rats exposed to GSM-modulated RFR (Table 1). In males exposed to CDMA-modulated 



10 RFR, a low incidence of malignant gliomas occurred in rats exposed to 6 W/kg (Table 1). Glial 



11 cell hyperplasia was also observed in the 1.5 W/kg and 6 W/kg CDMA-modulated exposure 



12 groups. No malignant gliomas or glial cell hyperplasias were observed in controls. There was not 



13 a statistically significant difference between the incidences of lesions in exposed male rats 



14 compared to control males for any of the GSM- or CDMA-modulated RFR groups. However, 



15 there was a statistically significant positive trend in the incidence of malignant glioma (p < 0.05) 



16 for CDMA-modulated RFR exposures. 



17 Table 1. Incidence of brain lesions in male Hsd:Sprague Dawley® SD® (Harlan) rats exposed to 
18 GSM- or CDMA-modulated RFR§ 



19 
Control GSM CDMA 



0 1.5 3 6 1.5 3 6 
W/kg W/kg W/kg W/kg W/kg W/kg W/kg 



Number examined 90 90 90 90 90 90 90 



Malignant glioma † ‡ 0* 3 (3.3%) 3 (3.3%) 2 (2.2%) 0 0 3 (3.3%) 



Glial cell hyperplasia 0 2 (2.2%) 3 (3.3%) 1 (1.1%) 2 (2.2%) 0 2 (2.2%) 



20 § Data presented as number of animals per group with lesions (percentage of animals per group with lesions).
 
21 * Significant SAR-dependent trend for CDMA exposures by poly-6 (p < 0.05). See appendix B
 
22 † Poly-6 survival adjusted rates for malignant gliomas were 0/53.48 in controls; GSM: 3/67.96 (4.4%), 3/72.10 

23 (4.2%), and 2/72.65 (2.8%) in the 1.5, 3, and 6 W/kg groups, respectively; CDMA: 0/65.94, 0/73.08, and
 
24 3/57.49 (5.2%) for the 1.5, 3, and 6 W/kg groups, respectively.
 
25 ‡ Historical control incidence in NTP studies: 11/550 (2.0%), range 0-8%
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1 



2 In females exposed to GSM-modulated RFR, a malignant glioma was observed in a single rat 



3 exposed to 6 W/kg, and glial cell hyperplasia was observed in a single rat exposed to 3 W/kg 



4 (Table 2). In females exposed to CDMA-modulated RFR, malignant gliomas were observed in 



5 two rats exposed to 1.5 W/kg. Glial cell hyperplasia was observed in one female in each of the 



6 CDMA-modulation exposure groups (1.5, 3, and 6 W/kg). There was no glial cell hyperplasia or 



7 malignant glioma observed in any of the control females. Detailed descriptions of the malignant 



8 gliomas and glial cell hyperplasias are presented in Appendix C. 



9 



10 
11 



Table 2. Incidence of brain lesions in female Hsd:Sprague Dawley® SD® (Harlan) rats exposed to 
GSM- or CDMA-modulated RFR§ 



12 
Control GSM CDMA 



0 1.5 3 6 1.5 3 W/kg 6 
W/kg W/kg W/kg W/kg W/kg W/kg 



Number examined 90 90 90 90 90 90 90 



Malignant glioma ‡ 0 0 0 1 (1.1%) 2 (2.2%) 0 0 



Glial cell hyperplasia 0 0 1 (1.1%) 0 1 (1.1%) 1 (1.1%) 1 (1.1%) 



13 
14 



§ Data presented as number of animals per group with lesions (percentage of animals per group with lesions). 
‡ Historical control incidence in NTP studies: 1/540 (0.18%), range 0-2% 



15 



16 Heart 



17 Cardiac schwannomas were observed in male rats in all exposed groups of both GSM- and 



18 CDMA-modulated RFR, while none were observed in controls (Table 3). For both modulations 



19 (GSM and CDMA), there was a significant positive trend in the incidence of schwannomas of 



20 the heart with respect to exposure SAR. Additionally, the incidence of schwannomas in the 6 



21 W/kg males was significantly higher in CDMA-modulated RFR-exposed males compared to 



22 controls. The incidence of schwannomas in the 6 W/kg GSM-modulated RFR-exposed males 



23 was higher, but not statistically significant (p = 0.052) compared to controls. Schwann cell 
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1 hyperplasia of the heart was also observed in three males exposed to 6 W/kg CDMA-modulated 



2 RFR. In the GSM-modulation exposure groups, a single incidence of Schwann cell hyperplasia 



3 was observed in a 1.5 W/kg male. 



4 



5 
6 



Table 3.  Incidence of heart lesions in male Hsd:Sprague Dawley® SD® (Harlan) rats exposed to 
GSM- or CDMA-modulated cell phone RFR§ 



7 
Control GSM CDMA 



0 1.5 3 6 1.5 3 6 
W/kg W/kg W/kg W/kg W/kg W/kg W/kg 



Number examined 90 90 90 90 90 90 90 



Schwannoma † ‡ 0* 2 (2.2%) 1 (1.1%) 5 (5.5%) 2 (2.2%) 3 (3.3%) 6 (6.6%)** 



Schwann cell hyperplasia 0 1 (1.1%) 0 2 (2.2%) 0 0 3 (3.3%) 



8 § Data presented as number of animals per group with lesions (percentage of animals per group with lesions). 
*9 Significant SAR level-dependent trend for GSM and CDMA by poly-3 (p < 0.05). See appendix B 



10 ** Significantly higher than controls by poly-3 (p < 0.05) 
†11 Poly-3 survival adjusted rates for schwannomas were 0/65.47 in controls; GSM: 2/74.87 (2.7%), 1/77.89 (1.3%), and 



12 5/78.48 (6.4%) in the 1.5, 3, and 6 W/kg groups, respectively; CDMA: 2/74.05 (2.7%), 3/78.67 (3.8%), and 6/67.94 
13 (8.8%) for the 1.5, 3, and 6 W/kg groups, respectively. 



‡14 Historical control incidence in NTP studies: 9/699 (1.3%) range 0-6% 
15 



16 In females, schwannomas of the heart were also observed at 3 W/kg GSM-modulated RFR and 



17 1.5 and 6 W/kg CDMA-modulated RFR. Schwann cell hyperplasia was observed in one female 



18 in each of the CDMA-modulation exposure groups (1.5, 3, and 6 W/kg). 



19 



20 Table 4. Incidence of heart lesions in female Hsd:Sprague Dawley® SD® (Harlan) rats exposed to 
21 GSM- or CDMA-modulated cell phone RFR§ 



22 
Control GSM CDMA 



0 1.5 3 6 1.5 3 6 
W/kg W/kg W/kg W/kg W/kg W/kg W/kg 



Number examined 90 90 90 90 90 90 90 



Schwannoma‡ 0 0 2 (2.2%) 0 2 (2.2%) 0 2 (2.2%) 



Schwann cell hyperplasia 0 0 0 0 1 (1.1%) 1 (1.1%) 1 (1.1%) 



23 § Data presented as number of animals per group with tumors (percentage of animals per group with tumors). 
24 ‡ Historical control incidence in NTP studies: 4/699 (0.6 %), range 0-4% 



11



25 
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1 Schwann cells are present in the peripheral nervous system and are distributed throughout the 



2 whole body, not just in the heart. Therefore, organs other than the heart were examined for 



3 schwannomas and Schwann cell hyperplasia. Several occurrences of schwannomas were 



4 observed in the head, neck, and other sites throughout the body of control and GSM and CDMA 



5 RFR-exposed male rats. In contrast to the significant increase in the incidence of schwannomas 



6 in the heart of exposed males, the incidence of schwannomas observed in other tissue sites of 



7 exposed males (GSM and CDMA modulations) was not significantly different than in controls 



8 (Table 5). Additionally, Schwann cell hyperplasia was not observed in any tissues other than the 



9 heart. The combined incidence of schwannomas from all sites was generally higher in GSM- and 



10 CDMA-modulated RFR exposed males, but not significantly different than in controls. The 



11 Schwann cell response to RFR appears to be specific to the heart of male rats.   



12 



13 
14 



Table 5. Incidence of schwannomas in male Hsd:Sprague Dawley® SD® (Harlan) rats exposed to 
GSM- or CDMA-modulated RFR§ 



15 
Control GSM CDMA 



0 1.5 3 6 1.5 3 6 
W/kg W/kg W/kg W/kg W/kg W/kg W/kg 



Number examined 90 90 90 90 90 90 90 



Heart‡ 0* 2 (2.2%) 1 (1.1%) 5 (5.5%) 2 (2.2%) 3 (3.3%) 6 (6.6%)** 



Other sites† 3 (3.3%) 1 (1.1%) 4 (4.4%) 2 (2.2%) 2 (2.2%) 1 (1.1%) 1 (1.1%) 



All sites (total) 3 (3.3%) 3 (3.3%) 5 (5.5%) 7 (7.7%) 4 (4.4%) 4 (4.4%) 7 (7.7%) 



16 
17 
18 
19 
20 



§ Data presented as number of animals per group with tumors (percentage of animals per group with tumors). 
* Significant SAR level-dependent trend for GSM and CDMA, poly 3 test (p < 0.05) 
** Significantly higher than controls, poly-3 test (p < 0.05) 
‡ Historical control incidence in NTP studies: 9/699 (1.3%), range 0-6% 
† Mediastinum, thymus, and fat 



21 



22 In female rats, there was no statistically significant or apparent exposure-related effect on the 



23 incidence of schwannomas in the heart or the combined incidence in the heart or other sites 



24 (Table 6). 
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1 Table 6. Incidence of schwannomas in female Hsd:Sprague Dawley® SD® (Harlan) rats exposed to 
2 GSM- or CDMA-modulated RFR§ 



3 
Control GSM CDMA 



Schwannoma site 0 
W/kg 



1.5 
W/kg 



3 
W/kg 



6 
W/kg 



1.5 
W/kg 



3 
W/kg 



6 
W/kg 



Number examined 90 90 90 90 90 90 90 



Heart‡ 0 0 2 (2.2%) 0 2 (2.2%) 0 2 (2.2%) 



Other sites† 4 (4.4%) 1 (1.1%) 3 (3.3%) 1 (1.1%) 0 2 (2.2%) 2 (2.2%) 



All sites (total) 4 (4.4%) 1 (1.1%) 5 (5.5%) 2 (2.2%) 2 (2.2%) 2 (2.2%) 4 (4.4%) 



4 
5 
6 



§ Data presented as number of animals per group with tumors (percentage of animals per group with tumors). 
‡ Historical control incidence in NTP studies: 4/699 (0.6%), range 0-4% 
† Ovary, uterus, vagina, thymus, abdomen, and clitoral gland 



7 



8 DISCUSSION 



9 The two tumor types, which are the focus of this report, are malignant gliomas of the brain and 



10 schwannomas of the heart. Glial cells are a collection of specialized, non-neuronal, support cells 



11 whose functions include maintenance of homeostasis, formation of myelin, and providing 



12 support and protection for neurons of the peripheral nervous system (PNS) and the central 



13 nervous system (CNS). In the CNS, glial cells include astrocytes, oligodendrogliocytes, 



14 microglial cells, and ependymal cells. Schwann cells are classified as glial cells of the PNS. In 



15 the PNS, Schwann cells produce myelin and are analogous to oligodendrocytes of the CNS. 



16 Generally, glial neoplasms in the rat are aggressive, poorly differentiated, and usually classified 



17 as malignant. 



18 



19 In the heart, exposure to GSM or CDMA modulations of RFR in male rats resulted in a 



20 statistically significant, positive trend in the incidence of schwannomas. There was also a 



21 statistically significant, pairwise increase at the highest CDMA exposure level tested compared 



22 to controls. Schwann cell hyperplasias also occurred at the highest exposure level of CDMA-
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modulated RFR. Schwann cell hyperplasia in the heart may progress to cardiac schwannomas. 



No Schwann cell hyperplasias or schwannomas of the heart were observed in the single, 



common control group of male rats. The historical control rate of schwannomas of the heart in 



male Harlan Sprague Dawley rats is 1.30% (7/539) and ranges from 0-6% for individual NTP 



studies (Table D2, Appendix D). The 5.5-6.6% observed in the 6 W/kg GSM- and CDMA-



modulated RFR groups exceeds the historical incidence, and approaches or exceeds the highest 



rate observed in a single study (6%). The increase in the incidence of schwannomas in the heart 



of male rats in this study is likely the result of whole-body exposures to GSM- or CDMA-



modulated RFR. 



In the brain, there was a significant, positive trend in the incidences of malignant gliomas in 



males exposed to CDMA-modulated RFR, and a low incidence was observed in males at all 



exposure levels of GSM-modulated RFR that was not statistically different than in control males. 



Glial cell hyperplasia, a preneoplastic lesion distinctly different from gliosis, was also observed 



at low incidences in rats exposed to either GSM or CDMA modulation. Glial cell hyperplasia 



may progress to malignant glioma. Neither of these lesions was observed in the control group of 



male rats. Although not observed in the current control group, malignant gliomas have been 



observed in control male Harlan Sprague Dawley rats from other completed NTP studies.  



Currently in males, the historical control rate of malignant glioma for those studies is 2.0% 



(11/550) and ranges from 0-8% for individual studies (Table D1, Appendix D). The 2.2-3.3% 



observed in all of the GSM-modulation groups and in the 6 W/kg CDMA-modulated group only 



slightly exceeds the mean historical control rate and falls within the observed range. 
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The survival of the control group of male rats in the current study (28%) was relatively low 



compared to other recent NTP studies in Hsd:Sprague Dawley® SD® (Harlan) rats (average 47%, 



range 24-72%). If malignant gliomas or schwannomas are late-developing tumors, the absence of 



these lesions in control males in the current study could conceivably be related to the shorter 



longevity of control rats in this study. Appendix E lists the time on study for each animal with a 



malignant glioma or heart schwannoma. Most of the gliomas were observed in animals that died 



late in the study, or at the terminal sacrifice. However, a relatively high number of the heart 



schwannomas in exposed groups were observed by 90 weeks into the study, a time when 



approximately 60 of the 90 control male rats remained alive and at risk for developing a tumor.  



CONCLUSIONS 



Under the conditions of these 2-year studies, the hyperplastic lesions and glial cell neoplasms of 



the heart and brain observed in male rats are considered likely the result of whole-body 



exposures to GSM- or CDMA-modulated RFR. There is higher confidence in the association 



between RFR exposure and the neoplastic lesions in the heart than in the brain. No biologically 



significant effects were observed in the brain or heart of female rats regardless of modulation. 



NEXT STEPS 



The results reported here are limited to select findings of concern in the brain and heart and do 



not represent a complete reporting of all findings from these studies of cell phone RFR. The 



complete results for all NTP studies on the toxicity and carcinogenicity of GSM and CDMA-



modulated RFR are currently being reviewed and evaluated according to the established NTP 



process and will be reported together with the current findings in two forthcoming NTP 



15



. CC-BY 4.0 International licensepeer-reviewed) is the author/funder. It is made available under a
The copyright holder for this preprint (which was not. http://dx.doi.org/10.1101/055699doi: bioRxiv preprint first posted online May. 26, 2016; 





http://dx.doi.org/10.1101/055699


http://creativecommons.org/licenses/by/4.0/








 
	



	



	



	



	



	



	



1



2



3



4



5



6



Technical Reports. Given the large scale and scope of these studies, completion of this process is 



anticipated by fall 2017, and the draft NTP Technical Reports are expected to be available for 



peer review and public comment by the end of 2017. We anticipate that the results from a series 



of initial studies investigating the tolerance to various power levels of RFR, including 



measurements of body temperatures in both sexes of young and old rats and mice and in 



pregnant female rats, will be published in the peer-reviewed literature later in 2016. 
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APPENDIX B – STATISTICAL ANALYSIS 




The Poly-k test (Bailer and Portier, 1988; Portier and Bailer, 1989; Piegorsch and Bailer, 1997) 



was used to assess neoplasm prevalence. This test is a survival-adjusted quantal-response 



procedure that modifies the Cochran-Armitage linear trend test to take survival differences into 



account. More specifically, this method modifies the denominator in the quantal estimate of 



lesion incidence to approximate more closely the total number of animal years at risk. For 



analysis of lesion incidence at a given site, each animal is assigned a risk weight. This value is 



one if the animal had a lesion at that site or if it survived until terminal sacrifice; if the animal 



died prior to terminal sacrifice and did not have a lesion at that site, its risk weight is the fraction 



of the entire study time that it survived, raised to the kth power. This method yields a lesion 



prevalence rate that depends only upon the choice of a shape parameter, k, for a Weibull hazard 



function describing cumulative lesion incidence over time (Bailer and Portier, 1988).  A further 



advantage of the Poly-k method is that it does not require lesion lethality assumptions. 



Unless otherwise specified, the NTP uses a value of k=3 in the analysis of site-specific lesions 



(Portier et al., 1986). Bailer and Portier (1988) showed that the Poly-3 test gives valid results if 



the true value of k is anywhere in the range from 1 to 5. In addition, Portier et al. (1986) modeled 



a collection of relatively common tumors observed in control animals from two-year NTP rodent 



carcinogenicity studies, showing that the Weibull distribution with values of k ranging between 1 



and 5 was a reasonable fit to tumor incidence in most cases. In cases of early tumor onset or late 



tumor onset, however, k=3 may not be the optimal choice. Tumors with early onset would 



require a value of k much less than 3, while tumors with late onset would require a value of k 



much greater than 3. In the current studies, malignant brain gliomas occurred only in animals 



surviving more than 88% of the length of the study. For these brain tumors, a Weibull 



distribution with k=6 is a better fit to survival time than with k=3 (Portier, 1986). Malignant 



schwannomas of the heart occurred in animals surviving at least 65% of the length of the study; a 



Weibull distribution with k=3 adequately fits these heart tumor incidences. Therefore, poly-6 



tests were used for analyses of brain tumors and poly-3 tests were used for schwannomas. 
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Variation introduced by the use of risk weights, which reflect differential mortality, was 



accommodated by adjusting the variance of the Poly-k statistic as recommended by Bieler and 



Williams (1993) and a continuity correction modified from Thomas et al. (1977) was applied. 



Tests of significance for tumors and nonneoplastic lesions included pairwise comparisons of 



each dosed group with controls and a test for an overall dose-related trend. Continuity-corrected 



Poly-k tests were used in the analysis of lesion incidence, and reported P values are one sided. 



Body weights and litter weights were compared to the control group using analysis of variance 



and Dunnett’s test (1955). The probability of survival was estimated by the product-limit 



procedure of Kaplan and Meier (1958). Statistical analyses for possible exposure-related effects 



on survival used Cox’s (1972) method for testing two groups for equality and Tarone’s (1975) 



life table test to identify exposure-related trends. Survival analysis p-values are two-sided. 
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1 APPENDIX C – PATHOLOGY 



2 



3 Pathology data presented in this report on cell phone RFR were subjected to a rigorous peer 



4 review process. The primary goal of the NTP peer-review process is to reach consensus 



5 agreement on treatment-related findings, confirm the diagnosis of all neoplasms, and confirm 



6 any unusual lesions. At study termination, a complete necropsy and histopathology evaluation 



7 was conducted on every animal. The initial pathology examination was performed by a 



8 veterinary pathologist, who recorded all neoplastic and nonneoplastic lesions. This examination 



9 identified several potential treatment-related lesions in target organs of concern (brain and heart), 



10 which were chosen for immediate review.1 The initial findings of glial cell tumors and 



11 hyperplasias in the brain and schwannomas, Schwann call hyperplasia, and schwannomas from 



12 all sites were subjected to an expedited, multilevel NTP pathology peer-review process. The data 



13 were locked2 prior to receipt of the finalized, study-laboratory reports to ensure that the raw data 



14 did not change during the review. 



15 



16 The pathology peer review consisted of a quality assessment (QA) review of all slides with 



17 tissues from the central nervous system (7 sections of brain and 3 sections of spinal cord), 



18 trigeminal nerve and ganglion, and heart. Additionally, the schwannomas of the head and neck 



19 region were reviewed. The QA review of the central nervous system and head and neck 



20 schwannomas was performed by Dr. Margarita Gruebbel of Experimental Pathology 



21 Laboratories, Inc. (EPL), and the QA review of the hearts and trigeminal nerves and ganglia was 



22 performed by Dr. Cynthia Shackelford, EPL. 



23 



24 The QA review pathologists then met with Dr. Mark Cesta, NTP pathologist for these studies, 



25 and Dr. David Malarkey, head of the NTP Pathology Group, to review lesions and select slides 



26 for the Pathology Working Group (PWG) reviews. All PWG reviews were conducted blinded 



27 with respect to treatment group and only identified the test articles as “test agent A” or “test 



1 Pathology peer review of remaining lesions from the cell phone RFR studies continues and is not addressed in this
 
report.

2 Locking data refers to restricting access to the computer database so the data for a particular study cannot be
 
changed.
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1 agent B”. Due to the large number of slides for review, the PWG was held in three separate 



2 sessions: 



3 • January 29, 2016, for review of glial lesions in the brain and Schwann cell lesions in the 
4 heart 
5 • February 11, 2016, for review of schwannomas of the head and neck 
6 • February 12, 2016, for review of granular cell lesions of the brain 
7 
8 The reviewing PWG pathologists largely agreed on the diagnostic criteria for the lesions and on 



9 the diagnoses of schwannomas in the head and neck, and granular cell lesions in the brain. 



10 However, there was much discussion on the criteria for differentiating glial cell hyperplasia from 



11 malignant glioma and Schwann cell hyperplasia from schwannoma. The lack of PWG agreement 



12 on definitive criteria for the glial cell and Schwann cell lesions, and the requirement for a high 



13 level of confidence in the diagnoses prompted NTP to convene two additional PWGs (organized 



14 and conducted by the NTP pathologist, Dr. Mark Cesta) with selected experts in the organ under 



15 review. These second level PWG reviews were also conducted as noted above and held in two 



16 separate sessions: 



17 • February 25, 2016, for review of glial lesions in the brain 
18 • March 3, 2016, for review of cardiac schwannomas, schwannomas in other organs 
19 (except the head and neck), and right ventricular degeneration 
20 



21 In both PWGs, the participants came to consensus on the diagnoses of the lesions and the criteria 



22 used for those diagnoses. Participants of the individual PWGs are listed below.   



23 Table C-1. NTP Pathology Working Group (PWG) Attendees 
PWG member Affiliation 



January 29, 2016 - Evaluated glial lesions in the brain and Schwann cell lesions in the heart 
A.E. Brix, D.V.M., Ph.D. Experimental Pathology Laboratories, Inc. RTP, NC 
M.F. Cesta, D.V.M., Ph.D. National Institute of Environmental Health Sciences 



(NTP study pathologist) 
S.A. Elmore, D.V.M., MS National Institute of Environmental Health Sciences 
G.P. Flake, M.D. National Institute of Environmental Health Sciences 
R.H. Garman, D.V.M. Consultants in Veterinary Pathology, Inc. Monroeville, PA 
M.M. Gruebbel, D.V.M., Ph.D. Experimental Pathology Laboratories, Inc. RTP, NC (observer) 
R.A. Herbert, D.V.M., Ph.D. National Institute of Environmental Health Sciences 
J.S. Hoane, D.V.M. Charles River Laboratories, Inc. Durham, NC (contract study pathologist) 
K.S. Janardhan, BVSc, MVSc, Ph.D. Integrated Laboratory System 
R. Kovi, BVSc, MVSc, Ph.D. Experimental Pathology Laboratories, Inc. RTP, NC (observer) 
D.E. Malarkey, D.V.M., Ph.D. National Institute of Environmental Health Sciences 
R.A. Miller, D.V.M., Ph.D. Experimental Pathology Laboratories, Inc. RTP, NC 
J.P. Morrison, D.V.M. Charles River Laboratories, Inc. Durham, NC 
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PWG  member  Affiliation  
A.R.  Pandiri,  BVSc &  AH,  Ph.D.  National  Institute  of  Environmental  Health  Sciences  
C.C.  Shackelford,  D.V.M., Ph.D.   Experimental  Pathology  Laboratories,  Inc.  RTP,  NC  (observer)  
J.A.  Swenberg,  D.V.M., Ph.D.   University  of  North  Carolina  –  Chapel  Hill, NC  
G.  Willson,  BVMS,  Dip  RC  Experimental  Pathology  Laboratories,  Inc.  RTP,  NC (PWG  coordinator)   
Path,  FRC  Path,  MRCVS  
 
February  11,  2016  - Evaluated  schwannomas  of  the head  and  neck  
A.E.  Brix,  D.V.M., Ph.D.   Experimental  Pathology  Laboratories,  Inc.  RTP,  NC  
M.F.  Cesta,  D.V.M., Ph.D.   National  Institute  of  Environmental  Health  Sciences  (NTP  study  



pathologist)  
S.A.  Elmore,  D.V.M., MS  National  Institute  of  Environmental  Health  Sciences  
G.P.  Flake,  M.D.   National  Institute  of  Environmental  Health  Sciences   
M.M.  Gruebbel,  D.V.M., Ph.D.,  Experimental  Pathology  Laboratories,  Inc.  RTP,  NC (PWG  coordinator)   
K.S.  Janardhan,  BVSc,  MVSc,  Ph.D.  Integrated  Laboratory  System  RTP,  NC  
D.E.  Malarkey,  D.V.M., Ph.D.   National  Institute  of  Environmental  Health  Sciences  
A.R.  Pandiri,  BVSc  &  AH,  Ph.D.   National  Institute  of  Environmental  Health  Sciences  
R.R.  Maronpot,  D.V.M.  Experimental  Pathology  Laboratories,  Inc.  RTP,  NC  



February  12,  2016  - Evaluated  granular  cell  lesions  of  the  brain  
A.E.  Brix,  D.V.M., Ph.D.   Experimental  Pathology  Laboratories,  Inc.  RTP,  NC  
M.F.  Cesta,  D.V.M., Ph.D.   National  Institute  of  Environmental  Health  Sciences  (NTP  study  



pathologist)  
S.A.  Elmore,  D.V.M., MS   National  Institute  of  Environmental  Health  Sciences  
M.M.  Gruebbel,  D.V.M., Ph.D.,  Experimental  Pathology  Laboratories,  Inc.  RTP,  NC (PWG  coordinator)   
J.S.  Hoane,  D.V.M. 
 Charles  River  Laboratories,  Inc.  Durham,  NC  (contract  study pathologist) 
  
K.S.  Janardhan,  BVSc,  MVSc,  Ph.D.  Integrated  Laboratory  System  RTP,  NC  
A.R.  Pandiri,  BVSc.  &  AH,  Ph.D.   National  Institute  of  Environmental  Health  Sciences  
R.R.  Moore,  D.V.M.  Integrated  Laboratory  System  RTP,  NC  
  
February  25,  2016 - Evaluated  glial  lesions  in  the brain   
D.  Bigner,  M.D., Ph.D.  Duke  University  Durham,  NC  
B.  Bolon,  D.V.M., MS, Ph.D.   GEMpath,  Inc.  Longmont,  CO  
V.  Chen,  D.V.M., Ph.D.   National  Institute  of  Environmental  Health  Sciences  (observer)  
M.F.  Cesta,  D.V.M.,  Ph.D.   National  Institute  of  Environmental  Health  Sciences  (PWG  coordinator,  



NTP  study  pathologist)  
S.A.  Elmore,  D.V.M., MS  National  Institute  of  Environmental  Health  Sciences  (observer)  
G.P.  Flake,  M.D.  National  Institute  of  Environmental  Health  Sciences  (observer)  
J.S.  Hardisty,  D.V.M.   Experimental  Pathology  Laboratories,  Inc.  RTP,  NC  
R.A.  Herbert,  D.V.M., Ph.D.,  National  Institute  of  Environmental  Health  Sciences  (observer)  
R.  Kovi,  BVSc,  MVSc,  Ph.D.  Experimental  Pathology  Laboratories,  Inc.  (observer)  
P.B.  Little,  D.V.M.   Experimental  Pathology  Laboratories,  Inc.  
D.E.  Malarkey,  D.V.M., Ph.D.   National  Institute  of  Environmental  Health  Sciences  
J.P.  Morrison,  D.V.M., Ph.D.   Charles  River  Laboratories,  Inc.  
A.  Sharma,  BVSc,  MVSc,  MS,  Ph.D.  Covance  
 
March  3,  2016  - Evaluated  heart  lesions,  and  schwannomas  in  other  organs  (except  head and neck)  
B.  Berridge,  D.V.M., Ph.D.   GlaxoSmithKline  RTP,  NC  
M.C.  Boyle,  D.V.M., Ph.D.   Amgen  Thousand  Oaks,  CA  
V.  Chen,  D.V.M., Ph.D.  National  Institute  of  Environmental  Health  Sciences  (observer)  
M.F.  Cesta,  D.V.M., Ph.D.   National  Institute  of  Environmental  Health  Sciences  (PWG  coordinator,  



NTP  study  pathologist)  
S.A.  Elmore,  D.V.M., MS   National  Institute  of  Environmental  Health  Sciences  (observer)  
M.  Elwell,  D.V.M., Ph.D.   Covance  Chantilly,  VA  
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PWG member Affiliation 
J.R. Hailey, D.V.M. Covance Chantilly, VA 
M. Novilla, D.V.M., MS, Ph.D. SNBL Everett, WA 



LESION DESCRIPTIONS 



Brain 



Malignant gliomas were infiltrative lesions, usually of modest size, with indistinct tumor 



margins. The neoplastic cells were typically very densely packed with more cells than neuropil. 



The cells were typically small and had round to oval, hyperchromatic nuclei. Mitoses were 



infrequent. In some of the neoplasms, invasion of the meninges, areas of necrosis surrounded by 



palisading neoplastic cells, cuffing of blood vessels, and neuronal satellitosis were observed. The 



malignant gliomas did not appear to arise from any specific anatomic subsite of the brain. 



Glial cell hyperplasia consisted of small, proliferative, and poorly demarcated foci of poorly 



differentiated glial cells that accumulated and invaded into the surrounding parenchyma. In some 



cases, there was a small amount of perivascular cuffing. The hyperplastic cells appeared 



morphologically identical to those in the gliomas but were typically less dense with more 



neuropil than glial cells. There were no necrotic or degenerative elements present, so there was 



no evidence that the increased number of glial cells was a reaction to brain injury. 



Heart 



The intracardiac schwannomas were either endocardial or myocardial (intramural). The 



endocardial schwannomas lined the ventricles and atria and invaded into the myocardium. Two 



morphologic cell types were observed, but indistinct cell margins and eosinophilic cytoplasm 



were common to both types. Groups of cells with widely spaced small, round nuclei and 



moderate amounts of cytoplasm were interspersed among bands or sheets of parallel, elongated 



cells with thin, spindle-shaped, hyperchromatic nuclei. The myocardial schwannomas were 



typically less densely cellular and infiltrated amid, sometimes replacing, the cardiomyocytes. 



The cell types described for the endocardial neoplasms were both present, but in fewer numbers. 



In both subtypes of schwannomas, there was a minimal amount of cellular pleomorphism. In 



some larger neoplasms, Antoni type A and B patterns were present. 
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1 The Schwann cell hyperplasias were similar in appearance to the schwannomas, but were smaller 



2 and had less pleomorphism of the cells. In the case of the endocardial Schwann cell hyperplasia, 



3 there was no invasion of the myocardium. 
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1 



11 



APPENDIX D – HISTORICAL CONTROLS 



2 



3 Table D1. Incidence of astrocytoma, glioma, and/or oligodendroglioma in brains of male Harlan 
4 Sprague Dawley rats in NTP studies 
5 



Chemical First dose N Control incidence 
Dibutylphthalate 8/30/2010 49 4% 
2-Hydroxy-4-methoxybenzophenone 11/8/2010 50 0% 
p-Chloro-a,a,a-trifluorotoluene 1/17/2011 50 4% 
Di-(2-ethylhexyl)phthalate 2/17/2011 50 8% 
Di-(2-ethylhexyl)phthalate (perinatal) 6/27/2011 50 0% 
Tris (chloroisopropyl) phosphate 12/12/2011 50 0% 
Sodium tungstate 12/23/2011 50 4% 
Resveratrol 5/7/2012 50 0% 
Black cohosh 7/2/2012 50 2% 
Radiofrequency radiation (GSM/CDMA) 9/16/2012 90 0% 



6 Historical control rate: 11/550 (2.0%) 
7 



8 



9 Table D2. Incidence of schwannoma in the heart of male Harlan Sprague Dawley rats in NTP studies 
10 



Chemical First dose N Control incidence 
Indole-3-carbinol 3/14/2007 50 2% 
Perfluorooctanoic acid 6/19/2009 50 0% 
Dietary zinc 9/3/2009 50 0% 
Dibutylphthalate 8/30/2010 49 4% 
2-Hydroxy-4-methoxybenzophenone 11/8/2010 50 2% 
p-Chloro-a,a,a-trifluorotoluene 1/17/2011 50 0% 
Di-(2-ethylhexyl)phthalate 2/17/2011 50 6% 
Di-(2-ethylhexyl)phthalate (perinatal) 6/27/2011 50 4% 
Tris (chloroisopropyl) phosphate 12/12/2011 50 0% 
Sodium tungstate 12/23/2011 50 0% 
Resveratrol 5/7/2012 50 0% 
Black Cohosh 7/2/2012 50 0% 
Radiofrequency radiation (GSM/CDMA) 9/16/2012 90 0% 
Historical control rate: 9/699 (1.30%) 
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1 APPENDIX E – TIME ON STUDY TO APPEARANCE OF TUMORS 



2 



3 Malignant Glioma 
4 
5 



6 



7 



8 



9 



10 



11 



12 



13 



SAR (W/kg) Animal ID number Time on study (weeks) 



GSM-modulated exposed males 
1.5 717 105 



735 102 
786 104 



3.0 924 101 
943 105 



1014 93 
6.0 1135 104 



1137 102 



CDMA-modulated exposed males 
6.0 1795 105 



1799 104 
1852 105 



GSM-modulated exposed females 
6.0 1246 96 



CDMA-modulated exposed females 
1.5 1463 105 



1474 105 
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1 



2 



Time  to  Malignant  Schwannoma  in  Heart  



3 



4 



5 



6 



7 



8 



9 



10 



11 



12 



13 



14 



15 



SAR (W/kg) Animal ID number Length of survival (weeks) 



GSM-modulated exposed males 
1.5 758 104 



801 105 



3.0 931 105 



6.0 1149 83 
1155 105 
1187 104 
1206 104 
1230 91 



CDMA-modulated exposed males 
1.5 1364 105 



1352 105 



3.0 1559 92 
1617 105 
1622 104 



6.0 1801 76 
1821 70 
1829 104 
1833 89 
1849 104 
1860 105 



GSM-modulated exposed females 
3.0 1037 105 



1077 83 



CDMA-modulated exposed females 
1.5 1461 106 



1480 93 



6.0 1888 105 
1965 106 
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APPENDIX F – REVIEWER’S COMMENTS 




National Toxicology Program 




Peer Review Charge and Summary Comments
 



Purpose: To provide independent peer review of an initial draft of this partial report. The peer 



reviewers were blind to the test agents under study. Introductory materials on RFR and details of 



the methods dealing with the field generation and animal housing were redacted from the version 



sent to the reviewers. The reviewers were provided a study data package, also blinded to test 



agents, containing basic in life study information such as body weight and survival curves and 



information concerning the generation of pups from the in utero exposures. 



Report Title: Draft Report of Partial Findings from the National Toxicology Program 



Carcinogenesis Studies of Test Articles A and B (and associated Study Data Package) 



Reviewers’ Names: 



David Dorman, D.V.M., Ph.D., North Carolina State University
 
Russell Cattley, D.V.M., Ph.D., Auburn University
 
Michael Pino, D.V.M., Ph.D., Pathology consultant 




Charge: To peer review the draft report and comment on whether the scientific evidence supports 



NTP’s conclusion(s) for the study findings. 



1. 	 Scientific criticisms: 



a.	 Please comment on whether the information presented in the draft report, including 



presentation of data in any tables, is clearly and objectively presented. Please suggest any 



improvements. 



All three reviewers found the results to be clearly and objectively presented, although 



there were suggestions to provide historical control information for brain and heart 



lesions for female Harlan Sprague Dawley rats, clarify statements about the specific 



statistical tests used and the presence or lack of statistical significance of the brain 
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gliomas in the Results, and expand the conclusions statements to clarify the basis for the 



conclusions. 



b.	 Please comment on whether NTP’s scientific interpretations of the data are objective and 



reasonable. Please explain why or why not. 



The reviewers stated that the NTP had performed an adequate and objective peer review 



of the pathology data, and the statistical approaches used were consistent with other NTP 



studies. The methods were described as objective and reasonable. The interpretations of 



the data, including the limitations, were also reasonable and objective. One reviewer 



found the data on schwannomas of the heart to be more compelling with respect to an 



association with treatment than the brain gliomas. This reviewer summarized the findings 



as: 



“In the heart the evidence for a carcinogenic effect can be based on 1) the 



presence of the tumors in all six of the test article groups versus none in the 



controls 2) the statistically significant trend for schwannomas with both 



compounds and the statistically significant increase in incidence in the 4X (top) 



dose for test article B; 3) the fact that the incidence of the tumors in both 4X dose 



groups approaches or exceeds the high end of the historical control range; and 4) 



the tumors in the 4X group of test article B are accompanied by a higher 



incidence of Schwann cell hyperplasia. Using the NTP’s guide for levels of 



evidence for carcinogenic activity, I would consider the heart schwannomas as 



‘Some Evidence’ of carcinogenic activity. 



The proliferative lesions in the brain are more difficult to interpret because 1) 



their low incidence that was well within the historical control range, 2) lack of 



clear dose response; and 3) lack of statistical significance (except for the 



significant exposure-dependent trend for test article B.	.	.	.	 However, the presence 



of malignant gliomas and/or foci of glial cell hyperplasia in 5 of 6 test article 



groups for both sexes vs none in controls of either sex is suggestive of a test 
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article effect.	.	.	.I would consider the malignant gliomas as ‘Equivocal Evidence’ 



of carcinogenic activity.” 



2. Please identify any Information that should be added or deleted: 



One reviewer suggested that more information be given on the time when tumors were 



observed (e.g., at terminal necropsy, or early in the study) to help assess the possible impact 



of the decreased survival times in the control animals on tumor incidence. This reviewer also 



suggested a discussion of how the survival of control male rats in this study compared to the 



historical control data. There was also concern that the diagnostic criteria developed by the 



PWG and used in the current study would impact the historical control incidence rates 



reported in Table D. 



3. The scientific evidence supports NTP’s conclusion(s) for the study findings: 



The NTP’s overall draft conclusion was as follows: “Under the conditions of these studies, 



the observed hyperplastic lesions and neoplasms outlined in this partial report are considered 



likely the result of exposures to test article A and test article B. The findings in the heart were 



statistically stronger than the findings in the brain.” 



The reviewers had the option of agreeing, agreeing in principle, or disagreeing with the draft 



conclusions. All three reviewers agreed in principle, reiterating issues discussed above. 
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APPENDIX G – NIH REVIEWER’S COMMENTS 



National Institutes of Health 




Peer Review Charge and Reviewer’s Comments 




Purpose: To provide independent peer review of the pathology diagnoses and statistical 



evaluation of the partial findings from NTP’s studies. Background materials included the draft 



NTP report, introductory materials on RFR, and details on the methods dealing with the field 



generation and statistical analyses references and guidance. The reviewers were provided a study 



data package, containing basic in life study information such as body weight and survival curves, 



information concerning the generation of pups from the in utero exposures, and raw pathology 



data. 



Report Title: Draft Report of Partial Findings from the National Toxicology Program 



Carcinogenesis Studies of Test Articles A and B (and associated Study Data Package) 



Reviewers’ Names: 



Diana C. Haines, D.V.M., Frederick National Laboratory 
Michael S. Lauer, M.D., Office of Extramural Research, NIH 
Maxwell P. Lee, Ph.D., Laboratory of Cancer Biology and Genetics, NCI, 
Aleksandra M. Michalowski, M.Sc., Ph.D., Laboratory of Cancer Biology and Genetics, NCI 
R. Mark Simpson, D.V.M., Ph.D., Laboratory of Cancer Biology and Genetics, NCI
[Sixth reviewer's name and comments are withheld.] 



Charge: To peer review the draft report, statistical analyses, and pathology data and comment on 



whether the scientific evidence supports NTP’s conclusion(s) for the study findings. 



Reviewer’s comments and NTP responses to the comments are provided. 



• Appendix G1: Reviewer’s comments 



• Appendix G2: NTP’s responses to NIH reviewer’s comments 
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Appendix G1: Reviewer's comments 



Reviewer: Diana C. Haines, D.V.M., Frederick National Laboratory 
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April 5, 2016
Dr. Tabak,



I’ve always relied on experts, not myself, for statistical	
  analysis, and so do not feel	
  qualified to address
the statistical methods used. My training and experience has been in veterinary pathology, including QA
review of	
  NTP studies, and serving on PWGs, so will give my opinion on the pathology interpretation
(biological significance rather	
  than statistical significance).



Having perused the 3 RFR Draft Report and the	
  raw data, all appears to be in order, including QA of	
  the
histopathology (technique) as	
  well as	
  PWG review (diagnosis). Looking at the data, I agree with the
report’s	
  conclusion:	
   Under the conditions of these studies, the hyperplastic lesions and neoplasms
observed	
  in	
  male rats are considered	
  likely the result of	
  exposures to GSM-­‐ an CDMA-­‐modulated RFR.
The findings in	
  the heart were statistically stronger than	
  the findings in	
  the brain. But note, it is
“considered likely”	
  not “definitely is”.



There may be also several caveats relating to “under	
  the conditions of these studies”,	
  including how well	
  
the conditions recapitulate actual human exposure: whole body exposure from in utero to old age;	
  18.5
hours/day (10 min on/10 min off, for	
  total of	
  9hr	
  actual exposure);	
  and doseA. I’m not physicist, so
have to	
  presume experts analyzed and accepted concept of the	
  reverberation chamber, including
“doses”A as being relevant to human exposure.



A Dosimetric Assessment paper: “As could be expected in a study	
  following NTP protocols, the exposure
levels for the rodents in this project	
  exceed the limits for the wbSAR and psSAR defined in the IEEE Std
C95.1-­‐2005	
  safety standard for	
  human exposure to mobile phone radiation. In	
  the low dose exposure
group the	
  exposure level	
  in the organs exceeds or is close to the localized SAR limit for the general	
  
public, except for a few low-­‐water content tissues. More specifically, the psSAR over	
  1 g in the human
head, is limited	
  by the safety standards to	
  <2W/kg, whereas, in the low dose rodents the SAR averaged
over the whole brain	
  is >2.4 W/kg for mice, and	
  >1.3 W/kg for rats, hence similar to the limit.
Furthermore, the	
  psSAR and oSAR have larger uncertainty compared to the wbSAR.	
  Deviations of the
exposure	
  level from the	
  target dose, especially during the early exposure period, should	
  be carefully
evaluated in the interpretation of	
  the final biological studies.



Results from the companion	
  mouse study will hopefully add	
  some insight.



Diana Copeland Haines, DVM
Diplomate, American College of Veterinary Pathologists



Senior	
  Staff	
  Pathologist, Pathology Section
Pathology/Histotechnology Laboratory
Leidos Biomedical Research, Inc.
Frederick National Laboratory for Cancer Research
P.O. Box B, Frederick, MD 21702
Phone: 301-­‐846-­‐5921 Fax: 301-­‐846-­‐1953
Diana.Haines@fnlcr.nih.gov
http://ncifrederick.cancer.gov/rtp/lasp/phl/
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Appendix G1: Reviewer's comments 



Reviewer: Michael S. Lauer, M.D., Office of Extramural Research, NIH 
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Michael	S	Lauer, MD	(OER) 
Review	of	NTP	paper:	“Report	of	Partial	Findings	from	the	National	Toxicology	Program	 
Carcinogenesis	Studies	of	Cell	Phone	Radiofrequency	Radiation	(Whole	Body	Exposures)” 
March	20,	 2016 



Summary	of	findings: 



This	is	a	partial	report, a	report	which	is	presumably	part	of	a	larger	set	of	studies	involving	2	 
species	(mice	and	rats), 2	sexes	(male, female), and	multiple	tissue	types, all	based	on	90-week	 
studies	of	two	different	types	(GSM	and	CDMA)	of	 cell 	phone	 radiofrequency	radiation	(RFR).		 
In	this	partial	report, we	are	given	findings	regarding	brain	gliomas	and	heart	schwannomas	in	 
male	and	female	Harlan	Sprague	Dawley	rats	which were	exposed	exposed	to	control	or	3	 
different	levels	(1.5, 3.0, 6.0)	of	two	types	(GSM	and	CDMA)	of	RFR.		There	were	90	rats	in	each	 
group.		Using	the	poly-3	test	with	the	Bieler-Williams	variance	adjustment, the	authors	found	a	 
statistically	significant	increase	in	the	rate	of	brain	gliomas	in	males	exposed	to	CDMA	RFR.		 
Using	 the	 poly-6	test, the	authors	found	a	statistically	significant	increase	in	the	rates	of	heart	 
schwannomas	in	males	exposed	to	GSM	and	CDMA.		There	were	no	statistically	significant	 
differences	in	rates	of	gliomas	or	schwannomas	in	females;	also	there	was	no	statistically	 
significant	increase	in	rates	of	gliomas	in	males	exposed	to	GSM	RFR. 



Comments: 



1)	 Why	aren’t	we	being	told, at	least	at	a	high	level, of	the	results	of	other	experiments 
(i.e., male	and	female	mice, tissues	other	than	heart	and	brain, tumors	other	than 
glioma	and	schwannoma)?		Given	the	multiple	comparisons	 inherent	in	this	kind	of	work 
(see	pages	27-30	and	Table	13	of	the	FDA	guidance	document), there	is	a	high	risk	of 
false	positive	discoveries.		In	the	absence	of	knowing	other	findings, we	must	worry 
about	selective	reporting	bias. 



2)	 I	was	able	to	reproduce	the	authors’ positive P-value findings	(see	Appendix	1, R	code) 
using	the	 MCPAN R	package. However, I’m	getting slightly	 different	values	for	adjusted 
denominators	(also	in	Appendix	1). 



3) I	was	able	to	reproduce	the	authors’ findings	of	longer	survival	with	RFR	(see	Appendix 
1, R	code). 



4) I	have	a	number	of	questions	about	the	study	design: 
a.	 Were	control	rats	selected	in	utero	like	the	exposed	rats	were? 
b.	 Were	pregnant	dams	assigned	to	different	groups	by	formal	randomization?	 If 



not, why	not? 
c.	 Why	were	pups	in	the	same	litter	included?		Did	the	authors	take	any	steps	in 



their	analyses	to	account	for	the	resulting	absence	of i.i.d? 
d.	 The	authors	state	that	at	most	3	pups	were	chosen	per litter.		How	were	the	3 



pups	chosen	(and	the	others	presumably	not	used	for	this	experiment)?		Were 
the	3	pups	that	were	chosen	selected	by	formal	randomization?		If	not, why	not? 
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e.	 Were	all	analyses	based	on	the	intent-to-treat	principle?		Were	there	any	 
crossovers?		Were	all	rats	accounted	for	by	the	end	of	the	experiment	and	were	 
all	rats	who	started	in	the	experiment	included	in	the	final	analyses? 



f.	 Blinding:	The	authors	state	that	“All	PWG	reviewer	were	conducted	blinded	with	 
respect	to	treatment	group,”	but	in the	very	next	phrase	write “only	identifying	 
the	test	articles	as	 ‘test	agent	A’ or ‘test	agent	B.’”		Why	was	this	information	 
(test	agent	A	or	B)	given?		The	blinding	was	not	complete. 



5)	 Sample	size: 
a.	 Did	the	authors	perform	a	prospective	(that	is	before	initiation	of	the	work)	 



sample	size	calculation?		If	so, what	were	the	prior	assumptions? In	other	words, 
why	did	the	authors	choose	to	study	90	rats	in	each	group	and	why	did	they	set	 
the	 maximum	duration	to	90	weeks	(instead	of	104	weeks)? 



b.	 I	used	a	 publicly	available simulation	package1 to	calculate	the	study	power for 
male	rats based	on	the	following (see	Appendix	2, power	calculation	simulation	 
studies): 



i.	 Control	tumor	rate	of	~1.5%. 
ii.	 Risk	ratio	2.5	in	the	group	receiving	the	highest	dose 
iii.	 2-sided	Alpha	=	0.005	(based	on	Table	13	of	the	FDA	guidance	 



document).		Note	this	low	alpha	of	0.005	for	poly-k	 trend	tests	is	 
recommended	to	minimize	the	risk	of	false	positive	discoveries. 



iv.	 Sample	size	of	90	for	each	group	with	one	planned	sacrifice. 
v.	 Low	lethality with	lethality	parameters	set	according	to	study	duration	 



and	Weibull	shape	parameter	(see	Table	3	of	 Moon	et	al1). When	I	re-ran	 
the	simulations	using	intermediate	lethality, results	were	not	materially	 
changed. 



vi.	 Study	duration	90	weeks 
vii.	 5000	simulations 
viii.	 Note	 – I	used	dose	levels	of	0,1,2, and	4	because	I	 was	unable	to	adjust 



these	on	the	web	site	(despite	trying	3 different	browsers). 
c.	 Based	on	these	inputs, the	recommendations	in	Table	13	of	the	FDA	guidance	 



document, and	a	sample	size	of	90	rats	in	each	group, I	find	very	low	power	 
(<5%,	 see	 Appendix 2). Even	allowing	for	a	risk	ratio	of	5.0	(a	level	that	is	 
clinically	unlikely), the	power	for	2-sided	alpha=0.005, k=3 and	low	lethality is	 
only	~14%	(see	Appendix	2). 



d.	 The	low	power	implies	that	there	is	a	high	risk	of	false	positive	findings2,	 
especially	since	 the	 epidemiological	literature	questions	the	purported	 
association	between	cell	phone	exposure	and	cancer.3 



6)	 Summary:		I	am	unable	to	accept	the	authors’ conclusions: 
a.	 We	need	to	know	all	other	findings	of	these	experiments	(mice, other	tumor	 



types)	given	the	risk	of	false	positive	findings	and	reporting	bias. It	would	be	 
helpful	to	have	a	copy	of	the	authors’ statistical	code. 



b.	 We	need	to	know	whether	randomization was	employed	to	assign	dams	to	 
specific	groups	(control	and	intervention). 
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c.	 We	need	to	know	whether	randomization	was	employed	to	determine	which	 
pups	from	each	litter	were	chosen	for	continued	participation	in	the	experiment. 



d.	 We	need	to	know	whether	there was	a	formal	power/sample	size	calculation	 
performed	prior	to	initiation	of	the	experiment.		If	not, why	not?		If	yes, we	need	 
to	see	the	details. In	particular, we	need	to	know	whether	the	authors	followed	 
the	recommendations	of	the	FDA	guidance	document	(in	particular	Table	13). 



e.	 I	suspect	that	this	experiment	is	substantially	underpowered	and	that	the	few	 
positive	results	found	reflect false	positive	findings.2 The	higher	survival	with	 
RFR, along	with	the	prior	epidemiological	literature, leaves me	even 	more	 
skeptical	of	the	authors’ claims. 



References: 



1.	 Moon	H, Lee	JJ, Ahn	H, 	Nikolova	RG.	A	Web-based	Simulator	for	Sample	Size	and	Power	 
Estimation	in	Animal	Carcinogenicity	Studies.	 J	Stat	Software;	Vol	1, Issue 13		 .	2002.	 
doi:10.18637/jss.v007.i13. 



2.	 Ioannidis	JPA.	Why	most	published	research	findings	are	false.	Jantsch	W, Schaffler	F, 
eds. PLoS	Med.	2005;2(8):e124.	doi:10.1371/journal.pmed.0020124. 



3.	 Frei	P, Poulsen	AH, Johansen	C, Olsen	JH, Steding-Jessen	M, Schüz	J.	Use	of	mobile	 
phones	and	risk	of	brain	tumours:	update	of	Danish	cohort	study.	 BMJ.	2011;343. 



38



. CC-BY 4.0 International licensepeer-reviewed) is the author/funder. It is made available under a
The copyright holder for this preprint (which was not. http://dx.doi.org/10.1101/055699doi: bioRxiv preprint first posted online May. 26, 2016; 





http://dx.doi.org/10.1101/055699


http://creativecommons.org/licenses/by/4.0/








	 	 	 	 	
	 	 	



		
	



	
	



	
	



	
	



	
	



	
	
	



	
	



	
	 	 	



	
	



	
	



	
	



	
	



	 	
	



	 	
	



	
	



	
	



	
	



	
	



	
	



	
	
	
	
	
	



Lauer review of cell phone	 NTP	 report 
Page	4 of 14 



Appendix	1:	Attempted	replication	of	positive	findings
 



#	Review	of	NTP	paper	on	cell	phone	RFR	and	certain	cancers
 
#	Attempt	to	reproduce	the	positive	findings
 
#	Data	from	Larry	Tabak
 
#	Code	by	Mike	Lauer
 



setwd("~/Desktop/Files	to	save")
 



library(MCPAN)
 
library(rms)
 
library(Hmisc)
 



#	Read	in	CDMA	NTP	data
 



CDMA	<- read.csv("~/Desktop/Files to	save/NTP	CDMA	Raw	Tumor	Data.csv")
 



#	Survival	and	treatment	group, adjusting	for	sex, by	Cox	proportional	hazards
 



CDMA$status<-1
 
CDMA$S<-Surv(CDMA$Removal.Day, CDMA$status)
 
f<-cph(S~Treatment+Sex, data=CDMA)
 
f
 



#	Survival	greater	(better)	for	3.0W, P=0.0157, for	6.0W, P=0.0260
 



#	Table	1	 -- Poly-3	test	for	malignant	glioma	in	males	CDMA
 



males_CDMA<-subset(CDMA, Sex=='M')
 



poly3test(time=males_CDMA$Removal.Day, status=males_CDMA$Brain.Glioma.Malignant,
 
f=males_CDMA$Dose, k=3, type='Williams', method='BW', alternative='greater') 



#	P=0.039 



poly3ci(time=males_CDMA$Removal.Day, status=males_CDMA$Brain.Glioma.Malignant, 
f=males_CDMA$Dose, k=3, type='Williams', method='BW', alternative='greater') 



Call	result: 
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Sample	estimates, using	poly- 3	 -adjustment	 
0					 1.5							3							6 



x																		 0.0000		0.0000		0.0000		3.0000 
n																	 90.0000	90.0000	90.0000	90.0000 
adjusted	n								63.8258	72.3688	76.6821	64.8154 
adjusted	estimate		0.0000		0.0000		0.0000		0.0463 



#	Table	3	 -- Poly-6	test	for	malignant	Schwannoma	in	males	CDMA 



poly3test(time=males_CDMA$Removal.Day, 
status=males_CDMA$Heart.Schwannoma.Malignant, f=males_CDMA$Dose, k=6, 
type='Williams', method='BW', alternative='greater') 



#	P=0.0005 



poly3ci(time=males_CDMA$Removal.Day, 
status=males_CDMA$Heart.Schwannoma.Malignant,f=males_CDMA$Dose, 
k=3,type='Williams', method='BW') 



Call	result: 



Sample	estimates, using	poly- 3	 -adjustment	 
0					1.5 3							6 



x																		0.0000		2.0000		3.0000		6.0000 
n																	90.0000 	90.0000 	90.0000 	90.0000 
adjusted	n								63.8258	72.3971	77.0575	66.5582 
adjusted	estimate		0.0000		0.0276		0.0389		0.0901 



#	Read	in	GSM	NTP	data
 



GSM	<- read.csv("~/Desktop/Files	to	save/NTP	GSM	Raw	Tumor	data.csv")
 



#	Survival	and	treatment	group, adjusting	for	sex, by	Cox	proportional	hazards
 



GSM$status<-1
 
GSM$S<-Surv(GSM$Removal.Day, GSM$status)
 
f<-cph(S~Treatment+Sex, data=GSM)
 
f
 



#	Survival	greater	(better)	for	6.0W, 	P=0.0048
 



males_GSM<-subset(GSM, Sex=='M')
 



#	Table	3	 -- Poly-6	test	for	malignant	Schwannomas	in	males	GSM 



40



. CC-BY 4.0 International licensepeer-reviewed) is the author/funder. It is made available under a
The copyright holder for this preprint (which was not. http://dx.doi.org/10.1101/055699doi: bioRxiv preprint first posted online May. 26, 2016; 





http:	Survival	greater	(better)	for	6.0W


http://dx.doi.org/10.1101/055699


http://creativecommons.org/licenses/by/4.0/








	 	 	 	 	
	 	 	



		
	



	
	



	
	



	
	



	
	



	
	



	 	
																								 	



	
	



	
	



	
	
	
	
	
	
	 	



Lauer review of cell phone	 NTP	 report 
Page	6 of 14 



poly3test(time=males_GSM$Removal.Day, status=males_GSM$Heart.Schwannoma.Malignant, 
f=males_CDMA$Dose, k=6, type='Williams', method='BW', alternative='greater') 



#	P=0.004 



poly3ci(time=males_GSM$Removal.Day, status=males_GSM$Heart.Schwannoma.Malignant, 
f=males_CDMA$Dose, k=3, type='Williams', method='BW', alternative='greater') 



Call	result: 



Sample	estimates, using	poly- 3	 -adjustment	 
0					1.5							3							6 



x																		0.0000		2.0000		1.0000		5.0000 
n																	90.0000 	90.0000 	90.0000 	90.0000 
adjusted	n								63.8258	73.1547	76.1127	77.0723 
adjusted	estimate		0.0000		0.0273		0.0131		0.0649 
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Appendix	2:	Simulations	for	power	calculations 



Power	 Simulations	for	NTP	Cell	Phone	RFR	paper	(from	 
https://biostatistics.mdanderson.org/acss/Login.aspx and	 
https://www.jstatsoft.org/article/view/v007i13)1 



Michael	Lauer, MD	(OER) 
March	19, 2016 



1) For	malignant	gliomas	(Table	1), P	=	0.005, HR	=	2.5, k=3 



The	University	of	Texas	M.	D.	Anderson	Cancer	Center 
Sample	Size	and	Power	Estimation	for	Animal	Carcinogenicity	Studies 



Reference:	"A	Web-based	Simulator	for	Sample	Size	and	Power 
Estimation	in	Animal	Carcinogenicity	Studies." 
Hojin	Moon, J.	Jack	Lee, 	Hongshik	Ahn	and	Rumiana	G.	Nikolova, 
Journal	of	Statistical	Software.	(2002)1 



***	Input	Parameters	*** 



Selected	Seed	=	3000 
Number	of	Groups	=	4 
Dose	metric	of	each	group: 
0.00 1.00 2.00 4.00 
Number	of	animals	in	each	group 
90 90 90 90 
Number	of	sacrifices	including	a	terminal	sacrifice	=	1 
Sacrifice	time	points	in	weeks: 



Study	duration	=	90	weeks 
Number	of	INTERIM	sacrificed	animals	in	each	interval: 
Background	tumor	onset	probability	at	the	end	of	the	study	=	0.01 
Tumor	onset	distribution	assumed:	Weibull	with	a	shape	parameter	3.00 
Hazard	ratio(s)	of	dose	vs.	control	group 
1.50 2.00 2.50 
Competing	Risks	Survival	Rate	(CRSR)	for	each	group: 
0.70 0.70 0.70 0.70 
Tumor	lethality	parameter	entered	=	23.00 
Level	of	the	test	=	0.01 
One-sided	or	two-sided	test	=	2	sided	test 
Number	of	simulation	runs	=	5000 
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***	Simulation	Results	*** 



dose 	group	0: 
average	tumor	rate	=	0.0149 
average	competing	risks	survival	rate	=	0.6990 
average	lethality	=	0.0816 



dose 	group	1: 
average	tumor	rate	=	0.0225 
average	competing	risks	survival	rate	=	0.7000 
average	lethality	=	0.0784 



sacrifice	time d a1 b1 a2 b2 
45 0.0001 0.0000 0.0059 0.0000 0.0000 
67 0.0003 0.0002 0.0325 0.0000 0.0000 
78 0.0004 0.0008 0.0720 0.0000 0.0000 
90 0.0007 0.0034 0.1851 0.0145 0.6842 



dose 	group	2: 
average	tumor	rate	=	0.0297 
average	competing	risks	survival	rate	=	0.6997 
average	lethality	=	0.0772 



sacrifice	time d a1 b1 a2 b2 
45 0.0001 0.0000 0.0059 0.0000 0.0000 
67 0.0004 0.0003 0.0331 0.0000 0.0000 
78 0.0005 0.0012 0.0721 0.0000 0.0000 
90 0.0010 0.0045 0.1829 0.0191 0.6790 



dose 	group	3: 
average	tumor	rate	=	0.0366 
average	competing	risks	survival	rate	=	0.7007 
average	lethality	=	0.0772 



sacrifice	time d a1 b1 a2 b2 
45 0.0001 0.0000 0.0059 0.0000 0.0000 
67 0.0005 0.0003 0.0330 0.0000 0.0000 
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78 0.0006 0.0013 0.0716 0.0000 0.0000 
90 0.0012 0.0054 0.1812 0.0238 0.6749 



Positive	Trend	(Power): 0.0238 



2) For	malignant	Schwannomas	(Table	3), P	=	0.005, HR	=	2.5, k=6 



The	University	of	Texas	M.	D.	Anderson	Cancer	Center 
Sample	Size	and	Power	Estimation	for	Animal	Carcinogenicity	Studies 



Reference:	"A	Web-based	Simulator	for	Sample	Size	and	Power 
Estimation	in	Animal	Carcinogenicity	Studies." 
Hojin	Moon, J.	Jack	Lee, 	Hongshik	Ahn	and	Rumiana	G.	Nikolova, 
Journal	of	Statistical	Software.	(2002)1 



***	Input	Parameters	*** 



Selected	Seed	=	3000 
Number	of	Groups	=	4 
Dose	metric	of	each	group: 
0.00 1.00 2.00 4.00 
Number	of	animals	in	each	group 
90 90 90 90 
Number	of	sacrifices	including	a	terminal	sacrifice	=	1 
Sacrifice	time	points	in	weeks: 



Study	 duration	=	90	weeks 
Number	of	INTERIM	sacrificed	animals	in	each	interval: 
Background	tumor	onset	probability	at	the	end	of	the	study	=	0.01 
Tumor	onset	distribution	assumed:	Weibull	with	a	shape	parameter	6.00 
Hazard	ratio(s)	of	dose	vs.	control	group 
1.50 2.00 2.50 
Competing	Risks	Survival	Rate	(CRSR)	for	each	group: 
0.70 0.70 0.70 0.70 
Tumor	lethality	parameter	entered	=	45.00 
Level	of	the	test	=	0.01 
One-sided	or	two-sided	test	=	2	sided	test 
Number	of	simulation	runs	=	5000 



***	Simulation	Results	*** 
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		sacrifice	time 						d 	 						a1 						b1 						a2 	b2 
														45 		0.0000 		0.0000 		0.0060 		0.0000 	0.0000 
														67 		0.0001 		0.0001 		0.0335 		0.0000 	0.0000 
														78 		0.0002 		0.0003 		0.0732 		0.0000 	0.0000 
														90 		0.0005 		0.0019 		0.1859 		0.0096 	0.6887 



	
	



	
	



	
	



		sacrifice	time 						d 	 						a1 						b1 						a2 	b2 
														45 		0.0000 		0.0000 		0.0059 		0.0000 	0.0000 
														67 		0.0001 		0.0001 		0.0326 		0.0000 	0.0000 
														78 		0.0003 		0.0005 		0.0723 		0.0000 	0.0000 
														90 		0.0006 		0.0029 		0.1856 		0.0148 	0.6842 



	
	



	
	



	
	



		sacrifice	time 						d 	 						a1 						b1 						a2 	b2 
														45 		0.0000 		0.0000 		0.0059 		0.0000 	0.0000 
												67 		 		0.0002 		0.0001 		0.0333 		0.0000 	0.0000 
														78 		0.0004 		0.0007 		0.0726 		0.0000 	0.0000 
														90 		0.0009 		0.0038 		0.1837 		0.0195 	0.6790 



	
	



	
	



	
	



		sacrifice	time 						d 	 						a1 						b1 						a2 	b2 
														45 		0.0000 		0.0000 		0.0059 		0.0000 	0.0000 
														67 		0.0003 		0.0001 		0.0332 		0.0000 	0.0000 
														78 		0.0005 		0.0007 		0.0722 		0.0000 	0.0000 
														90 		0.0011 		0.0046 		0.1821 		0.0243 	0.6749 
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dose 	group	0: 
average	tumor	rate	=	0.0149 
average	competing	risks	survival	rate	=	0.6990 
average	lethality	=	0.0631 



dose 	group	1: 
average	tumor	rate	=	0.0225 
average	competing	risks	survival	rate	=	0.7000 
average	lethality	=	0.0602 



dose 	group	2: 
average	tumor	rate	=	0.0297 
average	competing	risks	survival	rate	=	0.6997 
average	lethality	=	0.0582 



dose 	group	3: 
average	tumor	rate	=	0.0366 
average	competing	risks	survival	rate	=	0.7007 
average	lethality	=	0.0588 
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Positive	Trend	(Power): 0.0230 



3) For	further	consideration, P	=	0.005, HR	=	 5, k=3 



The	University	of	Texas	M.	D.	Anderson	Cancer	Center 
Sample	Size	and	Power	Estimation	for	Animal	Carcinogenicity	Studies 



Reference:	"A	Web-based	Simulator	for	Sample	 Size	and	Power 
Estimation	in	Animal	Carcinogenicity	Studies." 
Hojin	Moon, J.	Jack	Lee, 	Hongshik	Ahn	and	Rumiana	G.	Nikolova, 
Journal	of	Statistical	Software.	(2002) In	Press. 



***	Input	Parameters	*** 



Selected	Seed	=	3000 
Number	of	Groups	=	4 
Dose	metric	of	each	group: 
0.00 1.00 2.00 4.00 
Number	of	animals	in	each	group 
90 90 90 90 
Number	of	sacrifices	including	a	terminal	sacrifice	=	1 
Sacrifice	time	points	in	weeks: 



Study	duration	=	90	weeks 
Number	of	INTERIM	sacrificed	animals	in	each	interval: 
Background	tumor	onset	probability	at	the	end	of	the	study	=	0.01 
Tumor	onset	distribution	assumed:	Weibull	with	a	shape	parameter	3.00 
Hazard	ratio(s)	of	dose	vs.	control	group 
2.00 3.50 5.00 
Competing	Risks	Survival	Rate	(CRSR)	for	each	group: 
0.70 0.70 0.70 0.70 
Tumor	lethality	parameter	entered	=	23.00 
Level	of	the test	=	0.01 
One-sided	or	two-sided	test	=	2	sided	test 
Number	of	simulation	runs	=	5000 



***	Simulation	Results	*** 



dose 	group	0: 
average	tumor	rate	=	0.0149 
average	competing	risks	survival	rate	=	0.6990 
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		sacrifice	time 			d 				 						a1 						b1 						a2 	b2 



														45 		0.0000 		0.0000 		0.0060 		0.0000 	0.0000 
														67 		0.0002 		0.0002 		0.0334 		0.0000 	0.0000 
														78 		0.0003 		0.0005 		0.0729 		0.0000 	0.0000 
														90 		0.0005 		0.0023 		0.1855 		0.0094 	0.6887 



	
	 	



	
	



	
	



		sacrifice	time 						d 	 						a1 						b1 						a2 	b2 
														45 		0.0001 		0.0000 		0.0059 		0.0000 	0.0000 
														67 		0.0004 		0.0003 		0.0324 		0.0000 	0.0000 
														78 		0.0005 		0.0011 		0.0717 		0.0000 	0.0000 
														90 		0.0009 		0.0045 		0.1839 		0.0194 	0.6789 



	
	



	
	



	
	



		sacrifice	time 						d 	 						a1 						b1 						a2 	b2 
														45 		0.0002 		0.0000 		0.0058 		0.0000 	0.0000 
														67 		0.0007 		0.0006 		0.0328 		0.0000 	0.0000 
														78 		0.0009 		0.0020 		0.0713 		0.0000 	0.0000 
														90 		0.0017 		0.0076 		0.1795 		0.0331 	0.6638 



	
	



	
	



	
	



		sacrifice	time 						d 	 						a1 						b1 						a2 	b2 
														45 		0.0003 		0.0000 		0.0059 		0.0000 	0.0000 
														67 		0.0010 		0.0006 		0.0327 		0.0000 	0.0000 
														78 		0.0013 		0.0028 		0.0701 		0.0000 	0.0000 
														90 		0.0025 		0.0107 		0.1755 		0.0470 	0.6496 
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average	lethality	=	0.0816 



dose group 1: 
average	tumor	rate	=	0.0301 
average	competing	risks	survival	rate	=	0.7000 
average	lethality	=	0.0743 



dose 	group	2: 
average	tumor	rate	=	0.0515 
average	competing	risks	survival	rate	=	0.6997 
average	lethality	=	0.0774 



dose 	group	3: 
average	tumor	rate	=	0.0727 
average	competing	risks	survival	rate	=	0.7007 
average	lethality	=	0.0804 



Positive	Trend	(Power): 0.1420 
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4) For	further	consideration, same	as	in	baseline	(1)	but	with	intermediate	lethality 



***	Input	Parameters	*** 



Selected	Seed	=	3000 
Number	of	Groups	=	4 
Dose	metric	of	each	group: 
0.00 1.00 2.00 4.00 
Number	of	animals	in	each	group 
90 90 90 90 
Number	of	sacrifices	including	a	terminal	sacrifice	=	1 
Sacrifice	time	points	in	weeks: 



Study	duration	=	90	weeks 
Number	of	INTERIM	sacrificed	animals	in	each	interval: 
Background	tumor	onset	probability	at	the	end	of	the	study	=	0.01 
Tumor	onset	distribution	assumed:	Weibull	with	a	shape	parameter	3.00 
Hazard	ratio(s)	of	dose	vs.	control	group 
1.50 2.00 2.50 
Competing	Risks	Survival	Rate	(CRSR)	for	each	group: 
0.70 0.70 0.70 0.70 
Tumor	lethality	parameter	entered	=	225.00 
Level	of	the	test	=	0.01 
One-sided	or	two-sided	test	=	2	sided	test 
Number	of	simulation	runs	=	5000 



***	Simulation	Results	*** 	
	
dose	g roup	0:	 
average	tumor	rate	=	0.0149	 
average	competing	risks	survival	rate	=	0.6990	 
average	lethality	=	0.3936	 
	
sacrifice	time 		d 							a1						 b1						 a2						 b2	 
45 														0.0004		 0.0000		 0.0060		 0.0000		 0.0000	 
67 														0.0014		 0.0001		 0.0334		 0.0000		 0.0000	 
78 														0.0014 		0.0004		 0.0729		 0.0000		 0.0000	 
90 														0.0019		 0.0015		 0.1855		 0.0063		 0.6887	 
	
dose 	group	1: 
average	tumor	rate	=	0.0225 
average	competing	risks	survival	rate	=	0.7000 
average	lethality	=	0.3852 
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sacrifice	time d a1 b1 a2 b2 
45 0.0006 0.0000 0.0059 0.0000 0.0000 
67 0.0022 0.0001 0.0325 0.0000 0.0000 
78 0.0020 0.0006 0.0720 0.0000 0.0000 
90 0.0029 0.0023 0.1851 0.0097 0.6842 



dose 	group	2: 
average	tumor	rate =	0.0297 
average	competing	risks	survival	rate	=	0.6997 
average	lethality	=	0.3839 



sacrifice	time d a1 b1 a2 b2 
45 0.0008 0.0000 0.0059 0.0000 0.0000 
67 0.0029 0.0003 0.0331 0.0000 0.0000 
78 0.0027 0.0008 0.0721 0.0000 0.0000 
90 0.0039 0.0031 0.1829 0.0127 0.6790 



dose 	group	3: 
average	tumor	rate	=	0.0366 
average	competing	risks	survival	rate	=	0.7007 
average	lethality	=	0.3897 



sacrifice	time d a1 b1 a2 b2 
45 0.0009 0.0000 0.0059 0.0000 0.0000 
67 0.0037 0.0003 0.0330 0.0000 0.0000 
78 0.0033 0.0009 0.0716 0.0000 0.0000 
90 0.0048 0.0037 0.1812 0.0157 0.6749 



Positive	Trend	(Power): 0.0219 
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Reviewer: Maxwell P. Lee, Ph.D., Laboratory of Cancer Biology and Genetics, NCI 
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I think the study was well	
  designed and the analyses and results were clearly
presented.



My main concern is the control	
  data.	
   Since the main finding was the increased
incidence rates of heart schwannomas and brain gliomas in male Harlan	
  Spragu
Dawley	
  rats exposed to GSM-­‐	
  or CDMA-­‐modulated	
  cell phone RFR, my analyses and
evaluation below were focused on the male rats.



My	
  concern regarding the	
  control data came from the following two considerations.	
  
First, we need to consider sample variation. The incidence	
  rates	
  of the	
  current
controls	
  for brain	
  gliomas and heart	
  schwannomas were 0.	
   However,	
  the historical	
  
controls	
  were	
  1.67% for gliomas (range	
  0-­‐8%)	
  and 1.30% for schwannomas (0-­‐6%).	
  
Given	
  that there were substantial variations among the historical controls and the
concurrent control is at the	
  lowest end of the	
  range,	
  it is important to evaluate how
different estimates of control incidence rates may impact the results of analyses.
Supplementary Table S1 shows that for gliomas with 1.7%	
  incidence	
  rate we have
40%, 37%, 17%, and	
  6%	
  of chance to observe 0 tumor, 1 tumor, 2 tumors, and
greater than 2 tumors, respectively; heart schwannomas has similar distribution.
Given the	
  low incidence rate	
  and moderate sample size of the	
  control,	
  even after	
  
observing	
  0 tumor in the	
  current study,	
  the	
  ‘true’	
  incidence	
  rate may be higher than
0. If	
  we	
  were	
  repeating the experiment, we may see some control studies	
  have 1 or
more tumors. Second, it is puzzling	
  why the control	
  had short survival rate. Given
that most of the gliomas and heart schwannomas are late-­‐developing	
  tumors,	
  it is
possible	
  that if the controls were living longer	
  some tumors might develop.	
  
Although the use of poly-­‐3	
  (or poly-­‐6)	
  test intended to adjust the number of rats
used	
  in the	
  study,	
  it is still	
  important to re-­‐evaluate	
  the	
  analysis	
  by	
  considering the	
  
incidence rate	
  in controls	
  not being 0.



Therefore I have	
  performed the analyses using the original data as well as the data
modified by adding 1 tumor to the control. I implemented the poly-­‐3	
  (or poly-­‐6)
trend test in R using the formula described in the file, Poly3	
  correction	
  
factor[1].docx.



The results are summarized in Table 1 for brain gliomas



Table 1. Incidence of brain gliomas in male rats exposed to GSM-­‐ or CDMA-­‐modulated
RFR, comparing control data with 0 vs. 1 tumor.



RFR W/kg pvalue 
0 1.5 3 6 



GSM 0 3 3 2 0.9771 
GSM 1 3 3 2 0.8668 
CDMA 0 0 0 3 0.0233 
CDMA 1 0 0 3 0.1077 
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Poly-­‐6	
  adjusted	
  rates were used in	
  the chi-­‐square	
  trend	
  test.	
   The 1st and 3rd rows	
  
correspond to the original data with 0 tumor observed in the control group (Th
numbers in Table 1 here	
  are	
  identical to	
  those	
  in Table	
  1 in the	
  original report).	
   The
test	
  is significant for CDMA	
  exposures (pvalue	
  = 0.0233).	
   However,	
  it is not
significant after adding 1 tumor to the control group (pvalue	
  = 0.1077,	
  the 4th row).



Similar analysis was performed	
  for heart schwannomas.	
   The results	
  are	
  
summarized in Table 2.



Table 2. Incidence of heart schwannomas in male rats exposed to GSM-­‐ or CDMA-­‐
modulated RFR, comparing control data with 0 vs. 1 tumor.



RFR W/kg pvalue 
0 1.5 3 6 



GSM 0 2 1 5 0.0431
 
GSM 1 2 1 5 0.1079
 
CDMA 0 2 3 6 0.0144
 
CDMA 1 2 3 6 0.0365
 



Poly-­‐3	
  adjusted	
  rates were used in	
  the chi-­‐square	
  trend	
  test.	
   The 1st and 3rd rows	
  
correspond to the original data with 0 tumor observed in the control group (Th
numbers in Table 2 here are identical to those in Table 3 in the original report).	
   The
tests are significant for both GSM (pvalue	
  = 0.0431)	
  and CDMA (pvalue	
  = 0.0144)	
  
exposures.	
   However,	
  only CDMA	
  exposure remains significant after adding 1 tumor
to the control	
  group	
  (pvalue	
  = 0.0365,	
  the 4th row).



Since the incidence of heart schwannomas in the 6 W/kg males was significantly	
  
higher in CDMA	
  exposed males than the control group in the	
  original report,	
  I also
analyzed the impact of adding 1 tumor to the control group



Table 3.	
  Incidence of heart schwannomas in male rats exposed to 6 W/kg CDMA-­‐
modulated RFR, comparing control data with	
  0 vs. 1 tumor.



RFR W/kg pvalue
 
0 6
 



CDMA 0 6 0.0381
 
CDMA 1 6 0.0986
 



Poly-­‐3	
  adjusted	
  rates	
  were	
  used	
  in the	
  chi-­‐square	
  trend	
  test.	
   The 1st row
corresponds to the original data with 0 tumor observed in the control group. The
test	
  was significant	
  for CDMA	
  exposures (pvalue	
  = 0.0381). However,	
  it was	
  not
significant after adding 1 tumor to the control group (pvalue = 0.0986, the 2nd row).
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Conclusions	
  



Increased incidence	
  of heart schwannomas in male rats exposed to GSM-­‐	
  or CDMA-­‐
modulated RFR is statistically significant by	
  the	
  chi-­‐square	
  trend	
  test.	
   The evidence
is better for CDMA	
  exposure than	
  GSM	
  exposure.	
   I think additional	
  experiments are
needed to assess if the incidence	
  of brain gliomas in male rats exposed to GSM-­‐ or
CDMA-­‐modulated	
  RFR is significantly higher than	
  the control	
  group or not.	
  



My additional comments are summarized below.



1. I compared poly-­‐3 adjusted number from Table 3 in the original repor
versus the	
  poly-­‐3	
  adjusted number that I calculated using the raw data from the
excel files.	
   Supplementary	
  Figure S1 shows that these two sets of numbers agre
with each other	
  in general.	
   This is in contrast	
  to the comparison for poly-­‐6	
  adjusted	
  
number from Table 1 in the original report versus the poly-­‐6 adjusted number that I
calculated	
  using the	
  raw	
  data from the excel files (Supplementary Figure S2).	
   In
fact, the adjusted rat numbers from Table 1 and Table 3 of the original report look	
  
quite	
  similar (Supplementary Figure S3). This suggests that	
  the poly-­‐3	
  adjusted	
  
number was used in the footnotes	
  in both	
  Table	
  1 and	
  Table	
  3 in the	
  original report.	
  



2. I noted that in Table S2 the adjusted numbers in from.original.report and
poly3 are	
  identical	
  at Dose	
  0 and 1.5 for both CDMA and GSM	
  as well	
  as at Dose 3 for
GSM but differ slightly	
  in the	
  other	
  treatment	
  doses for heart schwannomas.	
   One
possible	
  cause	
  of the difference	
  is that the version	
  of the raw	
  data	
  in the excel files
differs from that used to generate the original report. The second possibility is typ
in the	
  footnote	
  in Table	
  3. I also	
  generated Table	
  S3 that has	
  the poly-­‐6	
  adjusted
numbers for brain gliomas. The two sets of the poly-­‐6	
  adjusted numbers are	
  ver
different.	
  



3. There are	
  a couple	
  of errors in the	
  footnote	
  of Table	
   in the	
  original report.	
  
2/74.05	
  (5%) should	
  be	
  2/74.05	
  (2.7%). 3/78.67 (4%) should	
  be	
  3/78.67 (3.8%).	
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Supplementary	
  Information



Table S1. Expected percentage of observing different numbers of tumors in the
controls based	
  on binomial distribution.



0"tumor 1"tumor 2"tumors >2"tumors 
control"for"glioma 40% 37% 17% 6% 



control"for"heart"schwannoma 43% 37% 15% 5% 



The percentage	
  was	
  calculated with 1.7% historical	
  control	
  rate	
  for male rats
(gliomas) and with poly-­‐6	
  adjusted animal number, 53. Similarly, the percentage
was calculated with 1.3% historical	
  control	
  rate for male (heart schwannoma) and
with poly-­‐3	
  adjusted animal number, 65.



Table S2.	
   The poly-­‐3	
  adjusted	
  rat numbers in Table in the original report and	
  those
calculated from the raw data.



RFR Dose from.original.report poly3 
CDMA 0 65.47 65.47
 
CDMA 1.5 74.05 74.05
 
CDMA 3 78.67 78.35
 
CDMA 6 67.94 66.24
 
GSM 0 65.47 65.47
 
GSM 1.5 74.87 74.87
 
GSM 3 77.89 77.89
 
GSM 6 78.48 77.66
 



The numbers in from.original.report refers to	
  the	
  poly-­‐3	
  adjusted rat number from
Table	
  3 in the	
  original report.	
   The numbers in poly3 refers to the poly-­‐3	
  adjusted	
  
rat numbers that I calculated from the raw data for heart schwannoma.



Table S3.	
   The poly-­‐6	
  adjusted	
  rat numbers in Table in the original report and	
  those
calculated from the raw data.



RFR Dose from.original.report poly6 
CDMA 0 65.47 53.48 
CDMA 1.5 74.05 65.94 
CDMA 3 78.35 73.08 
CDMA 6 66.24 57.5 
GSM 0 65.47 53.48 
GSM 1.5 74.93 67.84 
GSM 3 78.27 71.43 
GSM 6 77.1 72.55 
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The numbers in from.original.report refers to	
  the	
  poly-­‐6	
  adjusted rat number from
Table	
  1 in the	
  original	
  report. The numbers in poly6 refers to the poly-­‐6 adjusted
rat numbers that I calculated from the raw data for brain gliomas.



Figure	
  S1. Comparison of poly-­‐3	
  adjusted	
  rat numbers between those from the
original report versus those calculated	
  from the raw data.



The poly-­‐3	
  adjusted rat number from Table 3 of the original report is compare
with the poly-­‐3	
  adjusted rat number that	
  I calculated from the raw data for heart
schwannomas experiment
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Figure S2. Comparison	
  of poly-­‐6	
  adjusted	
  rat numbers between those from the
original report versus those calculated	
  from the raw data.



The poly-­‐6	
  adjusted rat number from Table 1 of the original report is compare
with the poly-­‐6	
  adjusted rat number that I calculated from the raw data for brain	
  
gliomas experiment



Figure S3. Comparison	
  of poly-­‐6	
  adjusted	
  rat numbers between those from the
original report versus those calculated from the raw data.



The adjusted rat numbers from Table 1 and Table 3 of the	
  original report are	
  
compared with each other.
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Appendix G1: Reviewer's comments 



Reviewer: Aleksandra M. Michalowski, M.Sc., Ph.D., Laboratory of Cancer Biology and 
Genetics, NCI 
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REVIEWER COMMENTS
  



Reviewer’s Name: 
Aleksandra M. Michalowski, Ph.D., M.Sc., National Cancer Institute/LCBG 



Report  Title:  
Report of Partial Findings from the National Toxicology Program Carcinogenesis Studies of Cell 
Phone Radiofrequency Radiation (Whole Body Exposures); Draft 3-16-2016 



Charge: To peer review the draft report and comment on whether the scientific evidence 



supports NTP’s conclusion(s) for the study findings. 



1. 	 Scientific criticisms: 



a. 	 Please comment on whether the information presented in the draft report, including 
presentation of data in any tables, is clearly and objectively presented. Please suggest any 
improvements. 



Overall, the information included in the report is presented in a comprehensive 
and accurate manner. Specifically, the experimental design and conditions are 
sufficiently documented and the choice of statistical approaches is explained; the results 
are well organized and necessary details are provided. 



Nevertheless, a few additions could be suggested: 



(1) Appendix tables for all poly-k tests performed could be added. I believe this would 
enhance the presentation of the adjusted rates and the strength of the statistical 
evidence. As a possible example I prepared the below table using the R package MCPAN 
and its poly3test() function. 



poly-3 Heart Schwannoma Malignant, Male Heart Schwannoma Malignant, Female 



CDMA exposure 0 1.5 3 6 0 1.5 3 6 



X 0 2 3 6 0 2 0 2 



N 90 90 90 90 90 90 90 90 



adjusted n 63.8 72.4 77.1 66.6 67.9 71.8 70.3 78.0 



Dunnett contrast  1.5 - 0 3 - 0 6 - 0  1.5 - 0 3 - 0 6 - 0 



Estimate 0 0.03 0.04 0.09 0 0.03 0 0.03 



Statistic  1.24 1.58 2.45  1.26 0 1.24 



p-value  0.2704 0.1542 0.0209  0.2466 0.7992 0.2562 



Williams contrast  (6,3,1.5) - 0 (6,3) - 0 6 - 0  (6,3,1.5) - 0 (6,3) - 0 6 - 0 



Estimate 0 0.05 0.06 0.09 0 0.02 0.01 0.03 



Statistic  2.78 2.75 2.45  1.27 0.88 1.24 



p-value  0.0056 0.0060 0.0138  0.1661 0.2871 0.1744 



(2) In the portion of the text describing poly-k test results, p-values are given for 
significant pairwise comparisons; I would also give the p-values estimated for the 
significant trends (maximum test). 
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(3) Information could be included regarding the software or programming environment 
used for the computations. 



(4) In the portion of the text describing differences in survival at the end of the study 
between control and RFR-exposed animals (page 5§2) the compared characteristic is not 
named (median survival, TSAC?) and also no numerical values of the estimates or the 
range of differences are given. I would add numbers in the text or an Appendix table 
showing the group survival estimates described in this paragraph. 



Median survival	 TSAC percentage 
CDMA Female Male GSM Female Male 



0 737 662.5 0 737 662.5 



1.5 734 719 1.50 738 729 



3 737 731 3 737 730 



6 738.5 717 6 738 731 



CDMA Female Male GSM Female Male 



0 53 28 0 53 28 



1.5 49 48 1.5 58 50 



3 56 61 3 52 56 



6 68 48 6 63 67 



b.  	 Please comment on whether NTP’s scientific interpretations of the data are objective and 
reasonable. Please explain why or why not. 



Appropriate statistical design and methods were applied in accord with the 
FDA/NTP guidelines for conducting long-term rodent carcinogenicity studies and 
analyses. The results and limiting issues were objectively discussed. The critical issue of 
shorter survival in the male control group was addressed with regard to the percentage 
of animals surviving to terminal sacrifice in historical control data (avg. 47%, range 24% 
to 72%) and the possible impact of the observed age of tumor occurrence on the 
statistical inference. 



I believe detailed information about animal selection and randomization 
procedures should be given so that the potential for allocation bias could be judged. 
As shown in the figure below, the lower survival rate to terminal sacrifice (28%) in the 
male control is accompanied by the higher rate of moribund sacrifice (49%); in the male 
group exposed to CDMA with 6 W/kg, a higher rate of natural death was observed 
(46%). 



It has been reported that insufficient randomization can lead to differences in 
survival rates. As an example, in a carcinogenicity study on aspartame it was suggested 
that lack of randomization to different rooms may have possibly been the cause of low 
survival rates (27%) in the control female group due to a high background infection rate 
(EFSA, 2006; Magnuson, B., Williams, G.M., 2008). 



59



. CC-BY 4.0 International licensepeer-reviewed) is the author/funder. It is made available under a
The copyright holder for this preprint (which was not. http://dx.doi.org/10.1101/055699doi: bioRxiv preprint first posted online May. 26, 2016; 





http://dx.doi.org/10.1101/055699


http://creativecommons.org/licenses/by/4.0/








           



   
      



          
    



        
       



    
 



 
 



          
 



          



         



             



    
 



 



         
       



         
        



         
      



 



2. Please identify any information that should be added or deleted: 



A statement of the required statistical significance level should be added. FDA guidance 
suggests the use of significance levels of 0.025 and 0.005 for tests for positive trends in incidence 
rates of rare tumors and common tumors, respectively; for testing pairwise differences in tumor 
incidence the use of significance levels of 0.05 and 0.01 is recommended for rare and common 
tumors, respectively. If power calculations to determine the required sample size were performed, 
the results should also be included. 



3. The scientific evidence supports NTP’s conclusion(s) for the study findings: 



The NTP’s overall draft conclusion was as follows: “Under the conditions of these studies, the 



observed hyperplastic lesions and neoplasms outlined in this partial report are considered likely 



the result of exposures to test article A and test article B. The findings in the heart were 



statistically stronger than the findings in the brain.” 



In my view, the results support the conclusion of likely carcinogenic effect of the 
RFR-exposure on Schwannoma heart lesions in male Harlan Sprague Dawley rats. 



Possible carcinogenic effects in the brain are marginal and are not sufficiently 
supported by statistical evidence in the male Harlan Sprague Dawley rats. 



In the female Harlan Sprague Dawley rats very few lesions were observed in 
either site and statistical significance was not reached at all. 
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Appendix G1: Reviewer's comments 



Reviewer: R. Mark Simpson, D.V.M., Ph.D., Laboratory of Cancer Biology and Genetics, NCI 
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Analysis of National Toxicology Program (NTP) study evaluating risk in rat lifetime 
exposure to GSM or CDMA RFR. 



Notes: 



The NTP study document acknowledges several study limitations [page 10, discussion 
section]. Potential limitations should prominently factor into considerations regarding 
the context of the findings, as well as their interpretation and application. 



Working list of limitations potentially impacting NTP study interpretations 
• Difficulty in achieving diagnostic consensus in lesions classifications of rare, 
unusual, and incompletely understood lesion association 
• Document appears to indicate that the second Pathology Working Group 
(PWG) empaneled to review and obtain lesion classification consensus, 
following the inability of the initial PWG to do so, may have reviewed different 
lesions sets 
• No record of clinical disease manifestations due to lesions involving heart and 
brain [note lesions in heart and brain are mutually exclusive; affected rats have 
either one or the other and do not appear to have the involvement of both 
organs together (appendix E)] 
• Lesions, including malignancies, do not appear to materially shorten lifespan, 
except for a subgroup of rats (less than 1/3 of affected rats) with malignant 
Schwannomas in heart 
• Lack of shortened lifespan as a consequence of malignancy for the majority of 
affected rats contrasts with shortened lifespan of male control rats for which 
there is absence of attributable cause of death. The survival of the control 
group of male rats in the current study (28%) was relatively low compared to 
other recent NTP studies (avg 47%, range 24 to 72%). 



Creates greater reliance on statistical controlling for survival disparities 
and reliance on historical controls 



• Reliance on historical controls made up of rats of different genetic strain 
background, held under different environmental conditions 
• Absence of data on incidence of more frequently expected tumor occurrences 
in rats (background lesions) 



Documenting the nature of the brain and cardiac lesions observed in RFR exposed 
rats and placing them into test article exposure-related context, in contrast to potential 
for their occurring spontaneously, are important and challenging goals.  The NTP 
study limitations make the interpretation of reasonable risk more complicated. NTP 
acknowledgements of study limitations appear factored into one of NTP’s reviewer’s 
study conclusion, i.e., findings represent “some evidence” for a test article effect in 
statistically significant trend for Schwannomas; an opinion which is coupled with a 
conclusion for “equivocal evidence” of an effect in relation to malignant gliomas of the 
brain [NTP Appendix F, Reviewer Comments].   



The summation from Appendix F reviewers regarding existence of test article effect is 
less than conclusive. The NTP study documents a series of cytoproliferative changes 
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in heart and brain.  The nature of some of the changes is challenging diagnostically 
and appears to be incompletely understood.  These findings are presented in the 
absence of complete analysis of the entire consequences of the study effects. For 
example, no potential significance for test article effect context is given to any of 
granular cell proliferative lesions of the brain, a finding mentioned only as a contrast to 
what was less well understood pathologically (NTP Appendix C, Pathology). It is 
noteworthy that the lesion types analyzed in the NTP RFR study under review are 
uncommon historically in rats, in the organs discussed. Furthermore, the malignancies 
of neuroglia appear to be paired with the occurrence of poorly understood changes 
involving neuroglial cell hyperplasias in the central and peripheral nervous systems.  
Little information can be gleaned from the literature about the nature and significance 
of these latter proliferative changes, interpreted by NTP as nonneoplastic and non-
inflammation-reactive neuroglial cell in nature.  Although unclear in the NTP study 
document, it is plausible that the particular lesion constellation, along with the relative 
novelty of some lesions, contributed to the lack of consensus regarding the nature of 
the lesions on the part of the initial PWG study pathologists.  Concern raised by one of 
the reviewers (Appendix F, Reviewer Comments) regarding how this difficulty in ability 
to classify lesions might impact comparisons to historical control lesion incidence data 
(NTP Table D) is certainly principled.  



The extraordinary PWG process, presumably posed by the difficult diagnostic 
interpretations, has the potential to influence the reliance on historical controls.  In this 
regard, study limitations concerning determination of whether or not there is a test 
article effect include the substantially poor survival of male rats in the control group. 
The survival of the control group of male rats in the study under review (28%) was 
relatively low compared to other recent NTP studies (avg 47%, range 24 to 72%). This 
apparently led to greater statistical construction to account for the impact of study 
matched controls, and created increased reliance upon historical data of rare tumor 
incidences in control animals taken from other chronic carcinogenicity studies. NTP 
acknowledges a limitation in using the historical incident data and a small study match 
control group due to poor survivability.  There are potential sources of variability when 
using historical controls of different rat strains and fluctuating study conditions 
(environment, vehicle, route of exposure, etc.), as is the case here. It seems less 
than clear what appropriate background lesion incidence is, as NTP indicates some 
data involve other strains of rats. The range of lesion incidence in historical controls 
could mean that the true incidence of some lesions varies considerably and might be 
considered rare or more common depending upon the incidence rate. 



The guidance manual on Statistical Aspects of the Design, Analysis and Interpretation 
of Chronic Rodent Carcinogenicity Studies of Pharmaceuticals by the FDA provided 
for this review discusses applying comparisons using historical control lesion 
incidences at some length [beginning page 27, line 996]. Considering lesions as being 
rare or more common appears to influence selection of the level of statistical 
significance for comparisons.  It appears that analysis for significant differences in 
tumor incidence between the control and the dose groups for these NTP studies has 
been established at the 0.05 level (NTP Tables 1,3,5).  Interpretations of trend tests 
may be influenced by the choice of decision rule applied.  Such choices can result in 
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about twice as large overall false positive error as that associated with control-high 
pairwise comparison tests [page 28, line 1012-1026].  The FDA guidance manual 
[page 31, line 1136] highlights concern regarding reliance upon historical control 
incidence data, stating that using historical control data in the interpretation of 
statistical test results is not very satisfactory because the range of historical control 
rates is usually too wide.  This is especially true in situations in which the historical 
tumor rates of most studies used are clustered together, but a few other studies give 
rates far away from the cluster. When the range of historical control data is simply 
calculated as the difference between the maximum and the minimum of the historical 
control rates, the range does not consider the shape of the distribution of the rates. 
These circumstances may impose some limitations on optimal risk assessment 
designs. 



Somewhat paradoxically then, NTP study limitations including that imposed due to 
reliance upon less than optimal historical control lesion incidence data for much of the 
comparisons between treated and untreated rats, is confronted by existence of a 
difficult to classify and incompletely understood lesion constellation interpreted to 
include neuroglial cell hyperplasia. Notwithstanding, this confounding proliferative 
lesion occurring in the context along with malignancies of apparently similar 
histogeneses, sustains a level of concern for a rare injury mechanism related to test 
article effect. Additional information about the study together with an assessment of 
the statistical analyses may enhance the value of this analysis. 



R. Mark Simpson, D.V.M., Ph.D. 
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NTP Responses to Pathology	
  Reviewer' Comments April 12, 2016



Reviewers:	
  R. Mark Simpson,	
  D.V.M.,	
  Ph.D. and Diana	
  Copeland Haines, D.V.M.



Responses Relating	
  to	
  the Pathology Review Process



Drafts of	
  the PWG reports are provided. As described	
  in	
  the PWG report, the specific	
  task of the
first PWG (January 29th 2016) was to: 1) confirm the presence	
  of glial cell hyperplasia	
  and malignant
gliomas in the brain and Schwann cell hyperplasia and	
  schwannomas in the heart;	
  2) develop	
  
specific	
  diagnostic	
  criteria in the brain for	
  distinguishing glial cell hyperplasia from malignant	
  glioma
and gliosis,	
  and in the heart for distinguishing between	
  Schwann cell hyperplasia	
  and schwannoma.	
  
The PWG participants confirmed the malignant gliomas and schwannomas,	
  but the criteria for
distinguishing between	
  hyperplasia and	
  neoplasia differed	
  between	
  the participants.



In order to clearly establish specific diagnostic criteria for the differentiation between hyperplastic
and neoplastic lesions in	
  the brain	
  and	
  heart, two	
  additional PWGs were	
  convened. The participants
for	
  the second (February 25,	
  2016)	
  and third (March 3, 2016) PWGs were selected based on their
distinguished	
  expertise in the fields of	
  neuropathology and cardiovascular pathology, respectively.
Some	
  of the	
  participants were leaders in the International Harmonization of	
  Nomenclature and
Diagnostic Criteria initiative.	
   The neuropathology experts of the second PWG confirmed the
malignant gliomas in the brain, established diagnostic criteria for glial cell hyperplasia, and	
  agreed	
  
that	
  the hyperplastic lesions are	
  within a continuum leading to malignant glioma. The
cardiovascular pathology	
  experts	
  of the third PWG established specific diagnostic criteria for
Schwann cell hyperplasia and	
  schwannoma in	
  the endocardium and	
  myocardium,	
  and reviewed and
confirmed all	
  cases of Schwann cell	
  hyperplasia and schwannoma observed	
  in these studies. The
outcome of the PWG provided	
   very high degree	
  of confidence	
  in the	
  diagnoses.



The participants of the first PWG (January 29th 2016) only reviewed a subset of the glial lesions that
were observed in the studies. The review	
  for the second PWG (February 25, 2016)	
  included all glial
lesions in the studies including the subset that	
  was reviewed in the first PWG.



Responses Relating	
  to	
  Considerations of Historical Control Data



For NTP	
  toxicology and carcinogenicity studies, the concurrent controls are always the primary
comparison group. However, historical control information is	
  useful particularly	
  in instances	
  when
there is differential survival between controls and exposed groups, as was observed	
  in the RFR
studies. Rates for glial cell neoplasms and	
  heart schwannomas from control groups of male Harlan	
  
Sprague	
  Dawley rats from other recently completed NTP studies are	
  presented in Appendix D of the	
  
3-­‐16-­‐2016	
  draft report.	
  While Harlan Sprague Dawley rats are an outbred strain,	
  they are	
  considered
single	
  genetic strain in the	
  same	
  sense	
  as other outbred strains, such as the	
  Long-­‐Evans or Wistar



rat.	
   Therefore, these historical control tumor	
  rates are applicable to this study. However, it’s
important to note that the studies listed in Appendix D were carried out at laboratories other than
the RFR studies, and under	
  different	
  housing and environmental conditions. At the time of the 3-­‐16-­‐
201 draft report,	
  not all of these studies had	
  undergone a complete pathology peer review. In the
past several weeks NTP pathologists have reviewed	
  brain	
  and	
  heart slides from these male rat
control groups, and have confirmed, with few exceptions, the low rates	
  of hyperplastic	
  and
neoplastic lesions reported	
  in	
  Appendix D, applying the diagnostic	
  criteria established during the
PWGs outlined in Appendix C.
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NTP Comments on Statistical Issues	
  Raised by	
  the Reviewers April 12,	
  2016



Given the multiple comparisons inherent in this kind of work, there is a high risk of false positive
discoveries (Michael S. Lauer).



Although	
  the NTP conducts statistical tests on multiple cancer endpoints in any given study,	
  
numerous authors have shown that the study-­‐wide false positive rate does not greatly exceed	
  0.05
(Fears et	
  al., 1977; Haseman, 1983; Office of	
  Science and Technology Policy, 1985; Haseman, 1990;
Haseman	
  and	
  Elwell, 1996; Lin	
  and	
  Rahman, 1998; Rahman	
  and	
  Lin, 2008; Kissling et al., 2014). One
reason for	
  this is that	
  NTP’s carcinogenicity	
  decisions are	
  not based solely on statistics and in many
instances statistically significant findings are not concluded to be	
  due	
  to the	
  test agent. Many factors
go into this determination including whether there were pre-­‐neoplastic lesions, whether there was a
dose-­‐response relationship, biological plausibility,	
  background rates and variability of the tumor, etc.	
  
Additionally, with rare tumors especially, the actual	
  false positive rate of each individual	
  test	
  is well
below 0.05, due to	
  the discrete nature of the data, so	
  the cumulative false positive rate from many
such tests	
  is	
  less than person would expect by multiplying 0.05 by the number of tests conducted
(Fears et	
  al., 1977; Haseman, 1983; Kissling et	
  al., 2015).



I’m getting slightly different values for poly-­‐k	
  adjusted denominators (Michael S. Lauer).



I compared poly-­‐-­‐-­‐3 adjusted number fromTable 3 in the original report versus the poly-­‐-­‐-­‐3 adjusted
number that I calculated using the raw data from the excel files. Supplementary Figure S1 shows that
these two sets of numbers agree with each other in general. This is in contrast to the comparison for poly-­‐
-­‐-­‐6 adjusted number from Table 1 in the original report versus the poly-­‐-­‐-­‐6 adjusted number that I
calculated using the raw data from the excel files (Supplementary Figure S2). In fact, the adjusted rat
numbers from Table 1 and Table 3 of the original report look quite similar (Supplementary Figure S3).
This suggests that the poly-­‐-­‐-­‐3 adjusted number was used in the footnotes in both Table 1 and Table 3 in
the original report. (Max Lee)



I noted that in Table S2 the adjusted numbers in from.original.report and poly3 are identical at Dose 0
and 1.5 for both CDMA and GSM as well as at Dose 3 for GSM but differ slightly in the other treatment
doses for heart schwannomas. One possible cause of the difference is that the version of the raw data in
the excel files differs from that used to generate the original report. The second possibility is typo in the
footnote in Table 3. I also generated Table S3 that has the poly-­‐-­‐-­‐6 adjusted numbers for brain gliomas.
The two sets of the poly-­‐-­‐-­‐6 adjusted numbers are very different. (Max Lee)



Information could be included regarding the software or programming environment used for the
computations. (Aleksandra M. Michalowski)



The adjusted denominators in Table of the original report were labeled as poly-­‐6	
  denominators,
but were actually poly-­‐3	
  denominators. This error was noted and brought to Dr Tabak’s attention by
Dr. Bucher in a March 22 email.



The p-­‐values and adjusted denominators calculated by	
  NTP are correct, except as noted for Table 1,
and were	
  calculated using validated poly-­‐k	
  software.	
   This software is coded in Java and is
embedded within NTP’s TDMSE (Toxicology Data	
  Management System Enterprise) system.	
   Poly-­‐k	
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calculations conducted by	
  the reviewers in R may vary slightly from the NTP’s calculation due to	
  
selection of study length and the NTP’s use of the Bieler-­‐Williams variance adjustment and a
continuity	
  correction. In his calculations, Dr. Lauer used	
  90 weeks as the study length, whereas the
actual study length was 10 weeks. It	
  is not	
  apparent from the	
  R documentation that the Bieler-­‐
Williams adjustment or the continuity correction is incorporated into the poly-­‐3	
  calculations in R. In
his calculations, Dr. Lee used	
  two-­‐sided p-­‐values. In NTP statistical tests for carcinogenicity, the
expectation is that if the test article is carcinogenic, tumor rates should	
  increase with	
  increasing
exposure; thus, the	
  NTP	
  employs one-­‐sided tests	
  and p-­‐values are one-­‐sided. Using one-­‐sided p-­‐
values in Dr. Lee’s Table 1, the GSM trend if there were brain glioma	
  in the	
  control group remains
nonsignificant, but the CDMA	
  trend	
  approaches 0.05 (p	
  = 0.054) if there were brain glioma	
  in the	
  
control group. In Dr. Lee’s	
  Table 2, the one-­‐sided p-­‐value for the GSM trend if there were 1 heart
schwannoma in the control group approaches 0.05 (p	
  = 0.054) and	
  the one-­‐sided p-­‐value for the
CDMA	
  trend	
  in	
  heart schwannomas remains significant at = 0.018 if there were 1 heart
schwannoma in the control group.	
  In Dr. Lee’s Table 3, the one-­‐sided p-­‐value for the CDMA pairwise
comparison is significant at p = 0.049 if there were 1 heart schwannoma in the control	
  group.



statement of the required statistical significance level should be added. FDA	
  guidance suggests the use
of significance levels of 0.025 an 0.005 for tests for positive trends in incidence rates of	
  rare tumors and
common tumors, respectively; for testing pairwise differences	
  in tumor incidence the use of significance
levels of 0.05 and 0.01 is recommended for rare and common tumors, respectively. (Aleksandra M.
Michalowski)



Although	
  the FDA	
  guidance suggests lowering the significance level for most tests of trend	
  and	
  
pairwise differences, this guidance is based	
  o a misunderstanding of findings reported	
  by Haseman	
  
(1983). In this paper, Haseman discusses several rules proposed	
  by others for setting the
significance level lower than 0.05. If these rules are rigidly followed, Haseman showed that	
  study
conclusions	
  will be consistent with the NTP’s	
  more complex decision-­‐making process, for	
  which 0.05
is the nominal significance level and p-­‐values are taken into consideration along	
  with other factors
(outlined	
  above in	
  response to	
  comment 1) in determining whether the tumor increase is
biologically significant. The NTP does not strictly adhere to	
   specific statistical significance	
  level in
determining whether a carcinogenic effect is present.



Appendix tables for all poly-­‐k	
  tests performed could be	
  added. (Aleksandra M. Michalowski)



Dr. Michalowski proposed a sample table. The rows corresponding to X, N, adjusted n are	
  already
included in the tables or	
  appear the footnotes in the tables.	
   The rows corresponding to “Dunnett
contrast” and “Williams	
  contrast” are not appropriate for dichotomous	
  tumor data. Both Dunnett’s	
  
test	
  and Williams’ test	
  assume that	
  the data are continuous and	
  normally distributed.



In the portion of the text describing poly-­‐k	
  test results, p-­‐values are	
  given for significant pairwise	
  
comparisons; I would also give the p-­‐values estimated for the	
  significant trends. (Aleksandra M.
Michalowski)
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Indicators of significant trends are given in the tables in the form of asterisks next to control	
  group
tumor	
  counts.



There are a couple of errors in the footnote of Table 3 in the original report. 2/74.05 (5%) should be
2/74.05 (2.7%). 3/78.67 (4%) should be 3/78.67 (3.8%). (Max Lee)



Thank you for pointing this out. The percentages will be corrected in our final report.



Were control rats selected in utero like the exposed rats were? Were pregnant dams assigned to
different groups by formal randomization?	
  How were the pups per litter chosen?	
  (Michael S. Lauer).



believe detailed information about animal	
  selection and randomization procedures should be given so
that	
  the potential for	
  allocation bias could be judged. (Aleksandra M. Michalowski)



Pregnant dams were assigned	
  to	
  groups, including the control group, using formal randomization	
  
that	
  sought	
  to also equalize mean body weights across groups. The three pups per sex per litter
were selected using formal randomization, as well. Tumors in the heart and	
  brain	
  were not
observed	
  in	
  littermates, indicating	
  that there	
  was no litter-­‐based	
  bias in	
  the results.



Were all analyses based on the intent-­‐to-­‐treat	
  principle? Were there any crossovers? Were all rats
accounted	
  for by the end	
  of the experiment an were all rats who	
  started	
  in	
  the experiment included	
  in	
  
the final analyses? (Michael S. Lauer)



The intent-­‐to-­‐treat	
  principle is not	
  relevant	
  to this animal experiment, in which all animals that	
  were
assigned to treatment group received the	
  full and equal treatment	
  of	
  that	
  group. There were no
crossovers. All animals	
  that started the experiment were accounted for by	
  the end of the
experiment and included in the	
  final analyses.



The PWG review blinding was not complete. (Michael S. Lauer)



PWG reviewers were blinded to the identity of the test article and the level	
  of exposure but were
not blinded	
  to	
  the fact	
  that	
  there were two different,	
  yet related, test	
  articles (modulations of cell
phone RFR),	
  to emphasize the fact that there was a common control group.



Did the authors perform a prospective sample size calculation? (Michael S. Lauer)



If power calculations to determine the required sample size were performed, the results should also be
included.	
   (Aleksandra M.	
  Michalowski)



Sample	
  size	
  calculations were conducted for this	
  study. However, for detecting carcinogenesis,
sample size and power will depend on the baseline (control) tumor rate and the expected
magnitude of the increase in tumors. For example, at 80% power, sample size requirements will be
quite different for detecting a 2-­‐fold increase in a rare tumor	
  having a spontaneous occurrence of	
  
0.5% compared to 2-­‐fold increase in a more common tumor	
  having a spontaneous occurrence of	
  
10%. Because	
  many different tumor types having wide	
  range	
  of spontaneous occurrence are
involved in these studies, there is no “one-­‐size-­‐fits-­‐all” sample	
  size; rather, the	
  sample	
  size	
  is a
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compromise among several factors, including obtaining reasonable power to detect moderate to
large increases for most tumor types,	
  while staying within budgets of time,	
  space,	
  and funding. A
sample of 90 animals	
  per sex per group was	
  selected as	
  providing as	
  much statistical power as	
  
possible across the spectrum of tumors, under the constraints imposed	
  by the exposure system.



The NTP’s carcinogenicity studies are	
  similar in structure	
  to the	
  OECD’s 45 Guideline	
  for
carcinogenicity	
  studies and the	
  FDA’s guidance	
  for rodent carcinogenicity studies of
pharmaceuticals.	
   These guidelines recommend at least 50 animals of each sex per group,	
  but also
mention that an increase in group size provides relatively little increase in statistical power. In the
NTP’s RFR	
  studies, the group	
  sizes were 90 animals of each	
  sex per group, nearly twice as many as
the minimum recommendation.	
   Increasing the	
  group sizes further provides diminishing returns, for
which additional animals do not substantially increase power.



The low power implies that there is high	
  risk of false positive findings (citing	
  Ioannidis, 2005). …
suspect that this experiment is substantially underpowered and that the few positive results	
  found
reflect	
  false positive findings (citing Ioannidis, 2005). (Michael S. Lauer)



It is true that the power is low for detecting moderate increases above a low background tumor rate
of approximately – %,	
  as was seen in the brain and heart tumors.	
   However, this low power does
not correspond to high	
  risk of false positive findings. The paper by Ioannidis that was cited	
  
correctly	
  states	
  that when studies are small or effect sizes are small (i.e., statistical power	
  is low),
“the less likely	
  the research findings are to be true.”	
   Research findings can be “not true”	
  if the result
is a false positive or a false negative.	
   With low statistical	
  power, false negatives are much more
likely than false positives. Therefore, the vast majority of false research findings in a low power	
  
situation will result	
  from the failure to detect	
  an	
  effect when it exists. The false positive rate on any
properly constructed statistical test will not exceed its significance level, alpha.	
   By definition, the
significance level of a statistical test is its false positive rate, and it is typically selected by the
researcher, often at	
  a low fixed value such as 0.05	
  or 5%.



If we were repeating the experiment, we may see some control studies have 1 or more tumors. (Max Lee)
(Dr. Lee also presented analyses of the male rat data, inserting hypothetical data on one tumor-­‐bearing	
  
animal in	
  the control group.)



In light of the historical	
  control	
  data, Dr. Lee demonstrated that several associations became	
  less or
not significant with	
  the insertion	
  of a tumor data point in	
  the control group.	
  While we appreciate
that	
  some other	
  studies had one or	
  more tumors, the NTP considers the concurrent	
  control group as
the most	
  important	
  comparator	
  to the treated groups. We	
  took the historical control tumor	
  rates
into account in a more subjective manner in our interpretation of the findings. In 2010, we asked to
adopt more	
  formal method of incorporating historical control data in	
  our statistical	
  testing, but
our Board	
  of Scientific Counselors voted	
  against adopting the method.



It is puzzling why the control	
  had short survival	
  rate. Given that most of the gliomas and heart
schwannomas	
  are late-­‐developing	
  tumors, it is possible that if the controls were living longer	
  some
tumors might	
  develop. Although the use of	
  poly-­‐3	
  (or poly-­‐6) test intended to adjust the number of rats
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used	
  in	
  the study, it is still important to	
  re-­‐evaluate	
  the	
  analysis by	
  considering the	
  incidence	
  rate	
  in
controls	
  not being 0.	
  (Max Lee)



We do not know why the male rat control group had a low survival rate. We generally d observe
lower survival	
  rates in studies such as	
  the RFR studies	
  in which animals are singly-­‐ rather	
  than group
housed. While some tumors	
  might possibly have arisen in controls if	
  they lived longer, it	
  was
notable that n glial cell or Schwann	
  cell hyperplasias were found	
  in	
  these animals as well.



The poly-­‐k (e.g., poly-­‐3	
  or poly-­‐6) test was developed to adjust for the fact that not all animals
survive to the end of a two-­‐year study, and survival rates may	
  differ among	
  groups. The test is
essentially Cochran-­‐Armitage trend	
  test in	
  which	
  the denominator of the tumor rate in	
  each	
  group	
  
is adjusted downward to better reflect the number of animal-­‐years at risk	
  during	
  the study. Each
animal that develops the	
  tumor or survives to the	
  end of the	
  study is counted as one	
  animal. Each
animal that does not develop the	
  tumor and dies (or is moribund sacrificed) before	
  the	
  end of the	
  
study is counted as a fractional	
  animal.	
   The fraction is calculated as the proportion of the study that
it survived, raised to the k-­‐th power; = 3 or = 6 in this study. The survival-­‐adjusted tumor rate	
  in
each group is then the	
  number of animals having	
  the	
  tumor	
  of	
  interest	
  divided by the total count	
  of	
  
animals at risk of developing the	
  tumor in the group. These survival-­‐adjusted rates are	
  used in the	
  
Cochran-­‐Armitage formula to	
  provide the poly-­‐k	
  test for dose-­‐related trends and pairwise
comparisons	
  with the control group.



The poly-­‐k	
  test has been shown to yield valid inferences about tumor rates in NTP two-­‐year rat and
mouse carcinogenicity studies (Bailer and Portier, 1988; Portier and Bailer, 1989; Portier et al.,
1986). Its theoretical basis is that tumor incidence, while not directly observed unless the tumor is
immediately lethal, follows a Weibull	
  distribution with a shape parameter, k.	
   Verification using NTP
studies	
  has	
  shown that if k is	
  between 1 and 5, setting k = 3 yields	
  a valid statistical test (Portier and
Bailer, 1989; Portier et al, 1986). Thus, most of the time, the NTP uses the poly-­‐3	
  test. If tumor
type is late-­‐occurring, as we observed	
  with	
  the brain	
  gliomas, k = 6 is a better fit to	
  the data and	
  the
poly-­‐6	
  test has	
  more validity.



In the portion of the text describing differences in survival	
  at the end of the study between control	
  and
RFR-­‐exposed animals the	
  compared characteristic is not named an also	
  n numerical values of the
estimates or the	
  range	
  of differences are	
  given. I would	
  ad numbers in	
  the text of a Appendix table
showing the group survival estimates	
  described in this	
  paragraph. (Aleksandra M. Michalowski)



The Statistical Methods section describes the method for comparing survival distributions between
the control and	
  RFR-­‐exposed groups, namely, Tarone’s (1975) life	
  table	
  test to identify exposure-­‐
related trends in survival and Cox’s (1972)	
  method for	
  testing two groups for	
  equality of	
  survival
distributions.
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ADDITIONAL	
  RESPONSE:



Dear All,



Thanks again for all your helpful comments on the NTP	
  RFR studies. I did want to follow up on
one remaining point of disagreement that Mike Lauer alluded to in his comments about low
powered studies. Although we agree that our study design had low power to detect statistically
significant neoplastic effects in the brain and heart, which occurred with both RFR modulations
in male rats, we disagree over the assertion that low power in and of itself, creates false
positive results. We cited a handful of publications outlining the statistical arguments against
this with specific respect to the NTP	
  rodent cancer study design in our response to comments
document sent earlier. Although Mike referred to the example of positive findings in
underpowered	
  epidemiology studies that could not be replicated in larger follow up studies,
there is a growing literature alluding to this problem with respect to experimental animal
studies as well. An example is a relatively recent article by one of our collaborators in
CAMARADES, Malcolm MacLeod.



http://www.nature.com/news/2011/110928/full/477511a.html



It’s	
  important to distinguish between low power to detect effects, and the constellation of
other factors that often accompany low powered experimental animal studies in contributing
to this problem. We’ve	
  addressed this issue in a recent editorial, and these factors are captured
in our published systematic review process for evaluating study quality in environmental	
  health
sciences (Rooney et al., 2014).



http://ehp.niehs.nih.gov/wp-­‐content/uploads/122/7/ehp.1408671.pdf



http://ehp.niehs.nih.gov/wp-­‐content/uploads/122/7/ehp.1307972.pdf



Table 1 in the Rooney et al. report outlines risk of bias considerations that commonly plague
studies carried out by academic researchers that are accounted for in NTP	
  studies.



I provide these examples to assure you that we are completely cognizant of these issues and
take them very seriously. Again, we appreciate the help you’ve	
  provided in assuring that we
appropriately interpret and communicate our findings.



Best
John Bucher
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5. View four speakers from 1:46:38 through 2:01:15 using this slide presentation.View from 2:01:15 through
2:18:00 for Santa Rosa City Council members’ comments.


City of Santa Rosa Council Meeting March 6, 2018


Thanks,
Amrutha


ConsumerWatch: 5G Cellphone Towers Signal
Renewed Concerns Over Impacts ...
Wireless carriers are installing millions of towers across
the country to enable the new, faster 5G cellphone te...


City of Santa Rosa Council Meeting March 6,
2018
City meeting agendas, packets, archives, and live stream
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From: Melinda McComb
To: Atkinson, Rebecca; Architectural Review Board
Subject: ARB March 15, 2018: Verizon cell nodes requests- Public Comment
Date: Wednesday, March 14, 2018 10:16:13 AM


March 14, 2018


Dear City of Palo Alto Architectural Review Commissioners and City Staff;


I am writing to you in opposition to Verizon's request for 11 additional nodes on it's small cell
network in Palo Alto. In addition to a lack of proof regarding a gap in coverage, I very much
object to the placement of these small cells near and in residential areas for health, safety and
security reasons.Although I would love to attend the March 15, 2018 ARB meeting to speak in
person, it is at 8:30 am, and attending would be difficult as I live in Soquel. 


I travel to Palo Alto once a week to spend a day with my daughter's family and my two
grandsons, and have been doing so for about 5 years now. They live in the residential area
adjacent to Addison School, and we regularly walk with the children to the park by the police
station, Whole Foods, and the newer small cell project areas. Around March-April of 2017 I
got really sick after spending a day walking around town with the children to the frozen yogurt
shop at University and Hamilton and then to the children's playground by the police station. I
object to the green mailbox power sources being put right in the middle of the sidewalk and
near bus stops where people sit and wait. I felt like I was in a stupor by the time I returned to
Soquel that night, and within a day broke out in a rash all over my back, and the rash had a
really strange patterning. The rash lasted a month, the stupor about 3 days before I could do
anything productive. The EMF levels in my daughter's home and yard areas have altered
drastically over the past year. They are techies and have all kinds of wireless devices all
operating at once, so I used to do better taking the children outside the house. Over the past
year I have felt better being inside the house, even with all the wireless devices, than I do
outside and pretty much have to avoid walking downtown with the children. I don't need to
use a meter because I can feel it in my body and although this is being called electromagnetic
sensitivity, I consider it more like electromagnetic consciousness. I am totally unable to sleep
in these high frequency environments, as many others are finding, and putting a small cell
transmitting in the gigahertz range near where people sleep, typically at under 10 hertz, is
absolutely ridiculous and a total failure to protect the public health, safety and welfare. 


Five years ago, Palo Alto was livable for EMF sensitive/conscious persons with a little effort
because the smart meters are not on all the homes as they are in most other cities. It was a
haven for people who were particularly sensitive to smart meter frequencies. Then the
airplanes started flying lower and lower over the residential areas with that powerful
transponder radar that goes right through you to your bones. And now all the small cells over
the past year have made the situation much worse. My grandchildren have chronic colds and
earaches, and we go to play groups and classes and I regularly see the other children in Palo
Alto too. The children are not OK in Palo Alto.  In a separate incident in Palo Alto, only about
2-3 months ago (yes, I really should write it down) I came to a stop light somewhere around
Sandhill x El Camino and was just overwhelmed with a truly immediate & intense EMF blast
of something on my skin and started looking around the light posts and building roofs for
antennas, and realized I was stopped right next to one of those new green boxes with small cell
nearby.  This is affecting me as a visitor to Palo Alto. Sometimes I get vertigo from sitting on
the ground near the now ubiquitous wireless irrigation systems, usually in a park in Palo Alto.
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It used to take me 1 day to recover from a day in Palo Alto, now it takes 3 days to recover.
This is because the EMF levels have increased so dramatically in Palo Alto in such a short
period of time.   


I also object in that I believe it is a violation of air rights on private real estate to allow this
constant microwave intrusion creating a loss of security and quiet enjoyment inside homes and
even data collection by third parties without consent. This isn't just about consumer demand, it
is about really big business plans for driverless cars, virtual reality, IoT's, and about military
plans to build-out an active denial system on the public right-of-ways across the USA. The
entire 5G expansion has been planned to use other people's real estate to create. I see no reason
why anyone should expect to pay less than fair market value by accepting a fixed amount
determined by the federal government. Real estate in Palo Alto is worth quite a bit more than
real estate in rural areas, and the companies should pay the going rate and not expect a
subsidy.  This type of dependency on wireless has been proven to be unreliable in emergencies
(Napa lost cell service for 2 days due to recent fires), and security experts from the NSA are
objecting to the 5G expansion citing serious security concerns.   


I strongly object to the placement of small cell towers in areas zoned residential and in the
public right-of-way where children will be constantly exposed.  I object to the lack of security,
privacy, and quiet enjoyment this intrusion into our homes and neighborhoods is creating. I
object to not being able to sleep so that other people can stream pornography (30% of Internet
traffic is porn, much illegal because of age and lack of consent) and play violent video games-
hardly anyone's definition of a public utility. I don't personally believe that any criminal
activity can be considered a public utility warranting a place on Main Street.  Society is
suffering from technology that was promised to assist us. Verizon has provided no proof of a
lack in coverage, and as such should be denied. 


Sincrely,


Melinda McComb
PO Box 1096
Soquel, CA 95073








From: Cervantes, Yolanda
To: Atkinson, Rebecca
Cc: Spotwood, Alicia
Subject: Council emails 3/8/18-3/14/18
Date: Wednesday, March 14, 2018 4:49:15 PM
Attachments: 3.8.18-3.14.18.pdf


 
 
Yolanda M. Cervantes
Administrative Assistant
Planning & Community Environment
City of Palo Alto
250 Hamilton Ave
Palo Alto, CA 94301
Main Line: 650.329.2441| Direct Line: 650.329.2404
Yolanda.cervantes@cityofpaloalto.org
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From: christophe c
To: Architectural Review Board
Cc: Council, City; Clerk, City
Subject: local Verizon cell towers
Date: Wednesday, March 14, 2018 4:09:22 PM



Dear members of the ARB,



Please deny approval of the street level cell towers proposed by Verizon in Palo Alto,
and insist that all the electronics be put underground.



Of particular concern is the noise level, with the constant hum of a fan that would
bother neighbors 24/7. Even a low level hum is not acceptable if it is non-stop, day
and night. And this can easily be avoided by putting the equipment underground.



Thank you for all your efforts in finding an appropriate solution.
Most respectfully,



Christophe Chevallier
168 Tennyson ave.
Palo Alto
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From: Annette Fazzino
To: Architectural Review Board
Cc: Council, City; Clerk, City
Subject: Please deny approval to Verizon"s cell towers
Date: Wednesday, March 14, 2018 2:38:06 PM



Dear Members of the Architectural Review Board:



Please deny approval to Verizon's cell towers in our neighborhoods. I am concerned about
noise, aesthetics, and radiation. At the very least, Verizon's cell tower equipment should all be
underground (except the antenna) and all equipment must not violate City noise ordinances.



Secondarily, I am concerned about anything being added on to the utility poles, as the city was
supposed to put them all underground. If towers and antennas go up in our neighborhoods on
existing utility poles, there will be an inequity throughout the city. Let's make Palo Alto even
more beautiful!



Thank you for your consideration.



Yours truly,



Annette Evans Fazzino
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From: Leland Wiesner
To: Architectural Review Board; Council, City
Subject: Request to Deny Cell towers in residential neighborhoods
Date: Wednesday, March 14, 2018 11:33:07 AM



Dear City Council et. al.



We are opposed to allowing Verizon and othetr telecom companies to install 109s of unsightly
mini cell towers strapped to poles in our beautiful neighborhood.



Please deny their request or recommend it to be underground. 



Thank you.



Leland Wiesner



1144 Fife Ave Pa
650 248 1144 



---------- Forwarded message ---------
From: Jeanne Fleming <jfleming@metricus.net>
Date: Sun, Mar 11, 2018, 17:17
Subject: Update: Cell towers in residential neighborhoods
To: <JFLEMING@metricus.net>
Cc: <jnimkar@gmail.com>, <jerry.fan@gmail.com>



Dear Neighbors,



 



As you know, the Architectural Review Board (ARB) will be holding a hearing this
Thursday morning, March 15th , to consider Verizon’s latest plans to install its first
wave of cell towers in Palo Alto’s residential neighborhoods.   



 



If you haven’t already done so, we hope you will email the ARB
(arb@cityofpaloalto.org) and ask them to deny approval to the proposed cell towers
unless Verizon’s designs a) call for all the equipment except the antenna to be
located completely underground and b) comply with Palo Alto’s noise ordinances. 
Please send a copy of your email to City Council (city.council@cityofpaloalto.org) and
the City Clerk (city.clerk@cityofpaloalto.org).   



 



Also, we hope you will, if you possibly can, attend the March 15th hearing.  We will be
meeting in the lobby of City Hall (250 Hamilton Avenue) at 8:15 a.m., and we can
assure you that your presence will make a difference (at public hearings like this, we
are told, the depth of support really matters).  By the way, cell towers are the first item
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on the ARB’s agenda, so we expect to get started at 8:30 (i.e., no waiting).



 



Finally:  According to an article in the March 3rd New York Times,
“telecommunications companies—hoping to cash in on what is predicted to be 250
billion in annual service revenue from 5G [the current massive deployment of cell
towers in cities and towns] by 2025—are pushing to build the system as quickly and
cheaply as possible.”  (The bolding is ours.)  “Cheaply” is exactly how Verizon is
proposing to build out its network in Palo Alto:  with big antennas that are cheaper for
them than smaller ones, and with hundreds of pounds of ugly, noisy ancillary
equipment that is cheaper for them to place above ground than below.  Littering our
residential neighborhoods with unsightly, cheap and hazardous equipment is what we
are fighting against.



 



(If you’re interested, you can find the entire New York Times article here: 
https://www.nytimes.com/2018/03/02/technology/5g-cellular-service.html .)



 



Thank you very much for your consideration.  We hope you will email the ARB in the
next few days, and we hope you can join us on the morning of March 15th. 



 



Thanks again,



 



Jeanne, Jerry & Jyo



for United Neighbors
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From: Amrutha Kattamuri
To: Council, City; Clerk, City; Architectural Review Board; Scharff, Gregory (internal); Atkinson, Rebecca; French,



Amy
Subject: A few more resources - Informative links on cell towers and more
Date: Wednesday, March 14, 2018 10:22:50 AM
Attachments: NTP Partial Finding Report May 2016.pdf



Dear All,



I would like to share a few more resources on this topic.



1. Here is a link to the repository of studies about impacts on health due to (chronic) exposure to radiation
from wireless technologies (cell towers, WiFi Cell phones, smart meters, etc)



http://www.bioinitiative.org/



2. In May 2016, the United States National Toxicology Program, part of the U.S. Dept of Health and
Human Services, released the results of an animal study on cell phone radiation. 
Please see the attachment of the NTP study below.



Thanks,
Amrutha



About the National Toxicology Program (NTP): NTP is a federal, interagency program headquartered at
NIEHS, whose goal is to safeguard the public by identifying substances in the environment that may
affect human health. For more information about NTP and its programs, visit ntp.niehs.nih.gov.



About the National Institute of Environmental Health Sciences (NIEHS): NIEHS supports research to
understand the effects of the environment on human health and is part of NIH. For more information on
environmental health topics, visit www.niehs.nih.gov. Subscribe to one or more of the NIEHS news lists
(www.niehs.nih.gov/news/newsroom/newslist/index.cfm) to stay current on NIEHS news, press releases,
grant opportunities, training, events, and publications.



On Tuesday, March 13, 2018, 9:37:20 AM PDT, Amrutha Kattamuri <vkattamuri@yahoo.com> wrote:



Dear All,



I am sending the following links to articles/information/videos on cell towers for you to go through.



1. Senator Blumenthal, Representative Eshoo Urge FCC to Enforce Exposure Limits for Those Who Work
Near Wireless Towers



Senator Blumenthal, Representative Eshoo Urge FCC to Enforce Exposure Limits for Those Who Work
Near Wireless Towers



2. This is the link to the new and latest study on cell towers (Los Angeles was the study site in the
United States)



Senator Blumenthal, Representative Eshoo Urge
FCC to Enforce Exposure Li...
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Abstract 




The US National Toxicology Program (NTP) has carried out extensive rodent toxicology and 




carcinogenesis studies of radiofrequency radiation (RFR) at frequencies and modulations used in 




the US telecommunications industry. This report presents partial findings from these studies. The 




occurrences of two tumor types in male Harlan Sprague Dawley rats exposed to RFR, malignant 




gliomas in the brain and schwannomas of the heart, were considered of particular interest, and 




are the subject of this report. The findings in this report were reviewed by expert peer reviewers 




selected by the NTP and National Institutes of Health (NIH). These reviews and responses to 




comments are included as appendices to this report, and revisions to the current document have 




incorporated and addressed these comments. Supplemental information in the form of 4 




additional manuscripts has or will soon be submitted for publication. These manuscripts describe 




in detail the designs and performance of the RFR exposure system, the dosimetry of RFR 




exposures in rats and mice, the results to a series of pilot studies establishing the ability of the 




animals to thermoregulate during RFR exposures, and studies of DNA damage. 




Capstick M, Kuster N, Kühn S, Berdinas-Torres V, Wilson P, Ladbury J, Koepke G, McCormick 




D, Gauger J, Melnick R. A radio frequency radiation reverberation chamber exposure system for 
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6 SUMMARY 




7 The purpose of this communication is to report partial findings from a series of radiofrequency 




8 radiation (RFR) cancer studies in rats performed under the auspices of the U.S. National 




9 Toxicology Program (NTP).1 This report contains peer-reviewed, neoplastic and hyperplastic 




10 findings only in the brain and heart of Hsd:Sprague Dawley® SD® (HSD) rats exposed to RFR 




11 starting in utero and continuing throughout their lifetimes. These studies found low incidences of 




12 malignant gliomas in the brain and schwannomas in the heart of male rats exposed to RFR of the 




13 two types [Code Division Multiple Access (CDMA) and Global System for Mobile 




14 Communications (GSM)] currently used in U.S. wireless networks. Potentially preneoplastic 




15 lesions were also observed in the brain and heart of male rats exposed to RFR. 




16 




17 The review of partial study data in this report has been prompted by several factors. Given the 




18 widespread global usage of mobile communications among users of all ages, even a very small 




19 increase in the incidence of disease resulting from exposure to RFR could have broad 




20 implications for public health. There is a high level of public and media interest regarding the 




21 safety of cell phone RFR and the specific results of these NTP studies.  




1 NTP is a federal, interagency program, headquartered at the National Institute of Environmental Health Sciences, 
part of the National Institutes of Health, whose goal is to safeguard the public by identifying substances in the 
environment that may affect human health. For more information about NTP and its programs, visit 
http://ntp.niehs.nih.gov 
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1 	 Lastly, the tumors in the brain and heart observed at low incidence in male rats exposed to GSM- 




2 	 and CDMA-modulated cell phone RFR in this study are of a type similar to tumors observed in 




3 	 some epidemiology studies of cell phone use. These findings appear to support the International 




4 	 Agency for Research on Cancer (IARC) conclusions regarding the possible carcinogenic 




5 	 potential of RFR.2   




6 	  




7 	 It is important to note that this document reviews only the findings from the brain and heart and 




8 	 is not a complete report of all findings from the NTP’s studies. Additional data from these 




9 	 studies in Hsd:Sprague Dawley®  SD® (Harlan) rats and similar studies conducted in B6C3F1/N  




10 	 mice are currently under evaluation and will be reported together with the current findings in two 




11 	 forthcoming NTP Technical Reports. 




12 	  




13 	 STUDY RATIONALE 




14 	 Cell phones and other commonly used wireless communication devices transmit information via 




15 	 non-ionizing radiofrequency radiation (RFR). In 2013, IARC classified RFR as a possible human 




16 	 carcinogen based on “limited evidence” of an association between exposure to RFR from heavy 




17 	 wireless phone use and glioma and acoustic neuroma (vestibular schwannoma) in human 




18 	 epidemiology studies, and “limited evidence” for the carcinogenicity of RFR in experimental 




19 	 animals. While ionizing radiation is a well-accepted human carcinogen, theoretical arguments 




20 	 have been raised against the possibility that non-ionizing radiation could induce tumors 




21 	 (discussed in IARC, 2013). Given the extremely large number of people who use wireless 




2  IARC  (International  Agency for  Research on Cancer).  2013.  Non-Ionizing  Radiation,  Part  2:  Radiofrequency  
Electromagnetic Fields.  IARC  Monogr  Eval  Carcinog  Risk  Hum  102.  Available:  
http://monographs.iarc.fr/ENG/Monographs/vol102/mono102.pdf  [accessed  26  May  2016].  
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1 communication devices, even a very small increase in the incidence of disease resulting from 




2 exposure to the RFR generated by those devices could have broad implications for public health.  




3 




4 DESCRIPTION OF THE NTP CELL PHONE RFR PROGRAM 




5 RFR emitted by wireless communication devices, especially cell phones, was nominated to the 




6 NTP for toxicology and carcinogenicity testing by the U.S. Food and Drug Administration 




7 (FDA). After careful and extensive evaluation of the published literature and experimental 




8 efforts already underway at that time, the NTP concluded that additional studies were warranted 




9 to more clearly define any potential health hazard to the U.S. population. Due to the technical 




10 complexity of such studies, NTP staff worked closely with RFR experts from the National 




11 Institute of Standards and Technology (NIST). With support from NTP, engineers at NIST 




12 evaluated various types of RFR exposure systems and demonstrated the feasibility of using a 




13 specially designed exposure system (reverberation chambers), which resolved the inherent 




14 limitations identified in existing systems. 




15 In general, NTP chronic toxicity/carcinogenicity studies expose laboratory rodents to a test 




16 article for up to 2 years and are designed to determine the potential for the agent tested to be 




17 hazardous and/or carcinogenic to humans.3  For cell phone RFR, a program of study was 




18 designed to evaluate potential, long-term health effects of whole-body exposures. These studies 




19 were conducted in three phases: (1) a series of pilot studies to establish field strengths that do not 




20 raise body temperature, (2) 28-day toxicology studies in rodents exposed to various low-level 




21 field strengths, and (3) chronic toxicology and carcinogenicity studies. The studies were carried 




22 out under contract at IIT Research Institute (IITRI) in Chicago, IL following Good Laboratory 




3 Specifications for the Conduct of NTP Studies, http://ntp.niehs.nih.gov/ntp/test_info/finalntp_toxcarspecsjan2011.pdf 
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Practices (GLP). These studies were conducted in rats and mice using a reverberation chamber 




exposure system with two signal modulations [Code Division Multiple Access (CDMA) and 




Global System for Mobile Communications (GSM)] at two frequencies (900 MHz for rats and 




1900 MHz for mice), the modulations and frequency bands that are primarily used in the United 




States.  




STUDY DESIGN 




Hsd:Sprague Dawley® SD® (Harlan) rats were housed in custom-designed reverberation 




chambers and exposed to cell phone RFR. Experimentally generated 900 MHz RF fields with 




either GSM or CDMA modulation were continuously monitored in real-time during all exposure 




periods via RF sensors located in each exposure chamber that recorded RF field strength (V/m). 




Animal exposure levels are reported as whole-body specific absorption rate (SAR), a biological 




measure of exposure based on the deposition of RF energy into an absorbing organism or tissue. 




SAR is defined as the energy (watts) absorbed per mass of tissue (kilograms). Rats were exposed 




to GSM- or CDMA-modulated RFR at 900 MHz with whole-body SAR exposures of 0, 1.5, 3, or 




6 W/kg. RFR field strengths were frequently adjusted based on changes in body weight to 




maintain desired SAR levels. 




Exposures to RFR were initiated in utero beginning with the exposure of pregnant dams 




(approximately 11-14 weeks of age) on Gestation Day (GD) 5 and continuing throughout 




gestation. After birth, dams and pups were exposed in the same cage through weaning on 




postnatal day (PND) 21, at which point the dams were removed and exposure of 90 pups per sex 




per group was continued for up to 106 weeks. Pups remained group-housed from PND 21 until 




they were individually housed on PND 35. Control and treatment groups were populated with no 
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more than 3 pups per sex per litter. All RF exposures were conducted over a period of 




approximately 18 hours using a continuous cycle of 10 minutes on (exposed) and 10 minutes off 




(not exposed), for a total daily exposure time of approximately 9 hours a day, 7 days/week. A 




single, common group of unexposed animals of each sex served as controls for both RFR 




modulations. These control rats were housed in identical reverberation chambers with no RF 




signal generation. Each chamber was maintained on a 12-hour light/dark cycle, within a 




temperature range of 72 ± 3°F, a humidity range of 50 ± 15%, and with at least 10 air changes 




per hour. Throughout the studies, all animals were provided ad libitum access to feed and water. 




RESULTS 




In pregnant rats exposed to 900 MHz GSM- or CDMA-modulated RFR, no exposure-related 




effects were observed on the percent of dams littering, litter size, or sex distribution of pups. 




Small, exposure-level-dependent reductions (up to 7%) in body weights compared to controls 




were observed throughout gestation and lactation in dams exposed to GSM- or CDMA-




modulated RFR. In the offspring, litter weights tended to be lower (up to 9%) in GSM and 




CDMA RFR-exposed groups compared to controls. Early in the lactation phase, body weights of 




male and female pups were lower in the GSM-modulated (8%) and CDMA-modulated (15%) 




RFR groups at 6 W/kg compared to controls. These weight differences in the offspring for both 




GSM and CDMA exposures tended to lessen (6% and 10%, respectively) as lactation progressed. 




Throughout the remainder of the chronic study, no RFR exposure-related effects on body 




weights were observed in male and female rats exposed to RFR, regardless of modulation. 
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1 At the end of the 2-year study, survival was lower in the control group of males than in all 




2 groups of male rats exposed to GSM-modulated RFR. Survival was also slightly lower in control 




3 females than in females exposed to 1.5 or 6 W/kg GSM-modulated RFR. In rats exposed to 




4 CDMA-modulated RFR, survival was higher in all groups of exposed males and in the 6 W/kg 




5 females compared to controls. 




6 




7 Brain 




8 A low incidence of malignant gliomas and glial cell hyperplasia was observed in all groups of 




9 male rats exposed to GSM-modulated RFR (Table 1). In males exposed to CDMA-modulated 




10 RFR, a low incidence of malignant gliomas occurred in rats exposed to 6 W/kg (Table 1). Glial 




11 cell hyperplasia was also observed in the 1.5 W/kg and 6 W/kg CDMA-modulated exposure 




12 groups. No malignant gliomas or glial cell hyperplasias were observed in controls. There was not 




13 a statistically significant difference between the incidences of lesions in exposed male rats 




14 compared to control males for any of the GSM- or CDMA-modulated RFR groups. However, 




15 there was a statistically significant positive trend in the incidence of malignant glioma (p < 0.05) 




16 for CDMA-modulated RFR exposures. 




17 Table 1. Incidence of brain lesions in male Hsd:Sprague Dawley® SD® (Harlan) rats exposed to 
18 GSM- or CDMA-modulated RFR§ 




19 
Control GSM CDMA 




0 1.5 3 6 1.5 3 6 
W/kg W/kg W/kg W/kg W/kg W/kg W/kg 




Number examined 90 90 90 90 90 90 90 




Malignant glioma † ‡ 0* 3 (3.3%) 3 (3.3%) 2 (2.2%) 0 0 3 (3.3%) 




Glial cell hyperplasia 0 2 (2.2%) 3 (3.3%) 1 (1.1%) 2 (2.2%) 0 2 (2.2%) 




20 § Data presented as number of animals per group with lesions (percentage of animals per group with lesions).
 
21 * Significant SAR-dependent trend for CDMA exposures by poly-6 (p < 0.05). See appendix B
 
22 † Poly-6 survival adjusted rates for malignant gliomas were 0/53.48 in controls; GSM: 3/67.96 (4.4%), 3/72.10 

23 (4.2%), and 2/72.65 (2.8%) in the 1.5, 3, and 6 W/kg groups, respectively; CDMA: 0/65.94, 0/73.08, and
 
24 3/57.49 (5.2%) for the 1.5, 3, and 6 W/kg groups, respectively.
 
25 ‡ Historical control incidence in NTP studies: 11/550 (2.0%), range 0-8%
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1 




2 In females exposed to GSM-modulated RFR, a malignant glioma was observed in a single rat 




3 exposed to 6 W/kg, and glial cell hyperplasia was observed in a single rat exposed to 3 W/kg 




4 (Table 2). In females exposed to CDMA-modulated RFR, malignant gliomas were observed in 




5 two rats exposed to 1.5 W/kg. Glial cell hyperplasia was observed in one female in each of the 




6 CDMA-modulation exposure groups (1.5, 3, and 6 W/kg). There was no glial cell hyperplasia or 




7 malignant glioma observed in any of the control females. Detailed descriptions of the malignant 




8 gliomas and glial cell hyperplasias are presented in Appendix C. 




9 




10 
11 




Table 2. Incidence of brain lesions in female Hsd:Sprague Dawley® SD® (Harlan) rats exposed to 
GSM- or CDMA-modulated RFR§ 




12 
Control GSM CDMA 




0 1.5 3 6 1.5 3 W/kg 6 
W/kg W/kg W/kg W/kg W/kg W/kg 




Number examined 90 90 90 90 90 90 90 




Malignant glioma ‡ 0 0 0 1 (1.1%) 2 (2.2%) 0 0 




Glial cell hyperplasia 0 0 1 (1.1%) 0 1 (1.1%) 1 (1.1%) 1 (1.1%) 




13 
14 




§ Data presented as number of animals per group with lesions (percentage of animals per group with lesions). 
‡ Historical control incidence in NTP studies: 1/540 (0.18%), range 0-2% 




15 




16 Heart 




17 Cardiac schwannomas were observed in male rats in all exposed groups of both GSM- and 




18 CDMA-modulated RFR, while none were observed in controls (Table 3). For both modulations 




19 (GSM and CDMA), there was a significant positive trend in the incidence of schwannomas of 




20 the heart with respect to exposure SAR. Additionally, the incidence of schwannomas in the 6 




21 W/kg males was significantly higher in CDMA-modulated RFR-exposed males compared to 




22 controls. The incidence of schwannomas in the 6 W/kg GSM-modulated RFR-exposed males 




23 was higher, but not statistically significant (p = 0.052) compared to controls. Schwann cell 
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1 hyperplasia of the heart was also observed in three males exposed to 6 W/kg CDMA-modulated 




2 RFR. In the GSM-modulation exposure groups, a single incidence of Schwann cell hyperplasia 




3 was observed in a 1.5 W/kg male. 




4 




5 
6 




Table 3.  Incidence of heart lesions in male Hsd:Sprague Dawley® SD® (Harlan) rats exposed to 
GSM- or CDMA-modulated cell phone RFR§ 




7 
Control GSM CDMA 




0 1.5 3 6 1.5 3 6 
W/kg W/kg W/kg W/kg W/kg W/kg W/kg 




Number examined 90 90 90 90 90 90 90 




Schwannoma † ‡ 0* 2 (2.2%) 1 (1.1%) 5 (5.5%) 2 (2.2%) 3 (3.3%) 6 (6.6%)** 




Schwann cell hyperplasia 0 1 (1.1%) 0 2 (2.2%) 0 0 3 (3.3%) 




8 § Data presented as number of animals per group with lesions (percentage of animals per group with lesions). 
*9 Significant SAR level-dependent trend for GSM and CDMA by poly-3 (p < 0.05). See appendix B 




10 ** Significantly higher than controls by poly-3 (p < 0.05) 
†11 Poly-3 survival adjusted rates for schwannomas were 0/65.47 in controls; GSM: 2/74.87 (2.7%), 1/77.89 (1.3%), and 




12 5/78.48 (6.4%) in the 1.5, 3, and 6 W/kg groups, respectively; CDMA: 2/74.05 (2.7%), 3/78.67 (3.8%), and 6/67.94 
13 (8.8%) for the 1.5, 3, and 6 W/kg groups, respectively. 




‡14 Historical control incidence in NTP studies: 9/699 (1.3%) range 0-6% 
15 




16 In females, schwannomas of the heart were also observed at 3 W/kg GSM-modulated RFR and 




17 1.5 and 6 W/kg CDMA-modulated RFR. Schwann cell hyperplasia was observed in one female 




18 in each of the CDMA-modulation exposure groups (1.5, 3, and 6 W/kg). 




19 




20 Table 4. Incidence of heart lesions in female Hsd:Sprague Dawley® SD® (Harlan) rats exposed to 
21 GSM- or CDMA-modulated cell phone RFR§ 




22 
Control GSM CDMA 




0 1.5 3 6 1.5 3 6 
W/kg W/kg W/kg W/kg W/kg W/kg W/kg 




Number examined 90 90 90 90 90 90 90 




Schwannoma‡ 0 0 2 (2.2%) 0 2 (2.2%) 0 2 (2.2%) 




Schwann cell hyperplasia 0 0 0 0 1 (1.1%) 1 (1.1%) 1 (1.1%) 




23 § Data presented as number of animals per group with tumors (percentage of animals per group with tumors). 
24 ‡ Historical control incidence in NTP studies: 4/699 (0.6 %), range 0-4% 
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1 Schwann cells are present in the peripheral nervous system and are distributed throughout the 




2 whole body, not just in the heart. Therefore, organs other than the heart were examined for 




3 schwannomas and Schwann cell hyperplasia. Several occurrences of schwannomas were 




4 observed in the head, neck, and other sites throughout the body of control and GSM and CDMA 




5 RFR-exposed male rats. In contrast to the significant increase in the incidence of schwannomas 




6 in the heart of exposed males, the incidence of schwannomas observed in other tissue sites of 




7 exposed males (GSM and CDMA modulations) was not significantly different than in controls 




8 (Table 5). Additionally, Schwann cell hyperplasia was not observed in any tissues other than the 




9 heart. The combined incidence of schwannomas from all sites was generally higher in GSM- and 




10 CDMA-modulated RFR exposed males, but not significantly different than in controls. The 




11 Schwann cell response to RFR appears to be specific to the heart of male rats.   




12 




13 
14 




Table 5. Incidence of schwannomas in male Hsd:Sprague Dawley® SD® (Harlan) rats exposed to 
GSM- or CDMA-modulated RFR§ 




15 
Control GSM CDMA 




0 1.5 3 6 1.5 3 6 
W/kg W/kg W/kg W/kg W/kg W/kg W/kg 




Number examined 90 90 90 90 90 90 90 




Heart‡ 0* 2 (2.2%) 1 (1.1%) 5 (5.5%) 2 (2.2%) 3 (3.3%) 6 (6.6%)** 




Other sites† 3 (3.3%) 1 (1.1%) 4 (4.4%) 2 (2.2%) 2 (2.2%) 1 (1.1%) 1 (1.1%) 




All sites (total) 3 (3.3%) 3 (3.3%) 5 (5.5%) 7 (7.7%) 4 (4.4%) 4 (4.4%) 7 (7.7%) 




16 
17 
18 
19 
20 




§ Data presented as number of animals per group with tumors (percentage of animals per group with tumors). 
* Significant SAR level-dependent trend for GSM and CDMA, poly 3 test (p < 0.05) 
** Significantly higher than controls, poly-3 test (p < 0.05) 
‡ Historical control incidence in NTP studies: 9/699 (1.3%), range 0-6% 
† Mediastinum, thymus, and fat 




21 




22 In female rats, there was no statistically significant or apparent exposure-related effect on the 




23 incidence of schwannomas in the heart or the combined incidence in the heart or other sites 




24 (Table 6). 
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1 Table 6. Incidence of schwannomas in female Hsd:Sprague Dawley® SD® (Harlan) rats exposed to 
2 GSM- or CDMA-modulated RFR§ 




3 
Control GSM CDMA 




Schwannoma site 0 
W/kg 




1.5 
W/kg 




3 
W/kg 




6 
W/kg 




1.5 
W/kg 




3 
W/kg 




6 
W/kg 




Number examined 90 90 90 90 90 90 90 




Heart‡ 0 0 2 (2.2%) 0 2 (2.2%) 0 2 (2.2%) 




Other sites† 4 (4.4%) 1 (1.1%) 3 (3.3%) 1 (1.1%) 0 2 (2.2%) 2 (2.2%) 




All sites (total) 4 (4.4%) 1 (1.1%) 5 (5.5%) 2 (2.2%) 2 (2.2%) 2 (2.2%) 4 (4.4%) 




4 
5 
6 




§ Data presented as number of animals per group with tumors (percentage of animals per group with tumors). 
‡ Historical control incidence in NTP studies: 4/699 (0.6%), range 0-4% 
† Ovary, uterus, vagina, thymus, abdomen, and clitoral gland 




7 




8 DISCUSSION 




9 The two tumor types, which are the focus of this report, are malignant gliomas of the brain and 




10 schwannomas of the heart. Glial cells are a collection of specialized, non-neuronal, support cells 




11 whose functions include maintenance of homeostasis, formation of myelin, and providing 




12 support and protection for neurons of the peripheral nervous system (PNS) and the central 




13 nervous system (CNS). In the CNS, glial cells include astrocytes, oligodendrogliocytes, 




14 microglial cells, and ependymal cells. Schwann cells are classified as glial cells of the PNS. In 




15 the PNS, Schwann cells produce myelin and are analogous to oligodendrocytes of the CNS. 




16 Generally, glial neoplasms in the rat are aggressive, poorly differentiated, and usually classified 




17 as malignant. 




18 




19 In the heart, exposure to GSM or CDMA modulations of RFR in male rats resulted in a 




20 statistically significant, positive trend in the incidence of schwannomas. There was also a 




21 statistically significant, pairwise increase at the highest CDMA exposure level tested compared 




22 to controls. Schwann cell hyperplasias also occurred at the highest exposure level of CDMA-
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modulated RFR. Schwann cell hyperplasia in the heart may progress to cardiac schwannomas. 




No Schwann cell hyperplasias or schwannomas of the heart were observed in the single, 




common control group of male rats. The historical control rate of schwannomas of the heart in 




male Harlan Sprague Dawley rats is 1.30% (7/539) and ranges from 0-6% for individual NTP 




studies (Table D2, Appendix D). The 5.5-6.6% observed in the 6 W/kg GSM- and CDMA-




modulated RFR groups exceeds the historical incidence, and approaches or exceeds the highest 




rate observed in a single study (6%). The increase in the incidence of schwannomas in the heart 




of male rats in this study is likely the result of whole-body exposures to GSM- or CDMA-




modulated RFR. 




In the brain, there was a significant, positive trend in the incidences of malignant gliomas in 




males exposed to CDMA-modulated RFR, and a low incidence was observed in males at all 




exposure levels of GSM-modulated RFR that was not statistically different than in control males. 




Glial cell hyperplasia, a preneoplastic lesion distinctly different from gliosis, was also observed 




at low incidences in rats exposed to either GSM or CDMA modulation. Glial cell hyperplasia 




may progress to malignant glioma. Neither of these lesions was observed in the control group of 




male rats. Although not observed in the current control group, malignant gliomas have been 




observed in control male Harlan Sprague Dawley rats from other completed NTP studies.  




Currently in males, the historical control rate of malignant glioma for those studies is 2.0% 




(11/550) and ranges from 0-8% for individual studies (Table D1, Appendix D). The 2.2-3.3% 




observed in all of the GSM-modulation groups and in the 6 W/kg CDMA-modulated group only 




slightly exceeds the mean historical control rate and falls within the observed range. 
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The survival of the control group of male rats in the current study (28%) was relatively low 




compared to other recent NTP studies in Hsd:Sprague Dawley® SD® (Harlan) rats (average 47%, 




range 24-72%). If malignant gliomas or schwannomas are late-developing tumors, the absence of 




these lesions in control males in the current study could conceivably be related to the shorter 




longevity of control rats in this study. Appendix E lists the time on study for each animal with a 




malignant glioma or heart schwannoma. Most of the gliomas were observed in animals that died 




late in the study, or at the terminal sacrifice. However, a relatively high number of the heart 




schwannomas in exposed groups were observed by 90 weeks into the study, a time when 




approximately 60 of the 90 control male rats remained alive and at risk for developing a tumor.  




CONCLUSIONS 




Under the conditions of these 2-year studies, the hyperplastic lesions and glial cell neoplasms of 




the heart and brain observed in male rats are considered likely the result of whole-body 




exposures to GSM- or CDMA-modulated RFR. There is higher confidence in the association 




between RFR exposure and the neoplastic lesions in the heart than in the brain. No biologically 




significant effects were observed in the brain or heart of female rats regardless of modulation. 




NEXT STEPS 




The results reported here are limited to select findings of concern in the brain and heart and do 




not represent a complete reporting of all findings from these studies of cell phone RFR. The 




complete results for all NTP studies on the toxicity and carcinogenicity of GSM and CDMA-




modulated RFR are currently being reviewed and evaluated according to the established NTP 




process and will be reported together with the current findings in two forthcoming NTP 
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Technical Reports. Given the large scale and scope of these studies, completion of this process is 




anticipated by fall 2017, and the draft NTP Technical Reports are expected to be available for 




peer review and public comment by the end of 2017. We anticipate that the results from a series 




of initial studies investigating the tolerance to various power levels of RFR, including 




measurements of body temperatures in both sexes of young and old rats and mice and in 




pregnant female rats, will be published in the peer-reviewed literature later in 2016. 
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APPENDIX B – STATISTICAL ANALYSIS 





The Poly-k test (Bailer and Portier, 1988; Portier and Bailer, 1989; Piegorsch and Bailer, 1997) 




was used to assess neoplasm prevalence. This test is a survival-adjusted quantal-response 




procedure that modifies the Cochran-Armitage linear trend test to take survival differences into 




account. More specifically, this method modifies the denominator in the quantal estimate of 




lesion incidence to approximate more closely the total number of animal years at risk. For 




analysis of lesion incidence at a given site, each animal is assigned a risk weight. This value is 




one if the animal had a lesion at that site or if it survived until terminal sacrifice; if the animal 




died prior to terminal sacrifice and did not have a lesion at that site, its risk weight is the fraction 




of the entire study time that it survived, raised to the kth power. This method yields a lesion 




prevalence rate that depends only upon the choice of a shape parameter, k, for a Weibull hazard 




function describing cumulative lesion incidence over time (Bailer and Portier, 1988).  A further 




advantage of the Poly-k method is that it does not require lesion lethality assumptions. 




Unless otherwise specified, the NTP uses a value of k=3 in the analysis of site-specific lesions 




(Portier et al., 1986). Bailer and Portier (1988) showed that the Poly-3 test gives valid results if 




the true value of k is anywhere in the range from 1 to 5. In addition, Portier et al. (1986) modeled 




a collection of relatively common tumors observed in control animals from two-year NTP rodent 




carcinogenicity studies, showing that the Weibull distribution with values of k ranging between 1 




and 5 was a reasonable fit to tumor incidence in most cases. In cases of early tumor onset or late 




tumor onset, however, k=3 may not be the optimal choice. Tumors with early onset would 




require a value of k much less than 3, while tumors with late onset would require a value of k 




much greater than 3. In the current studies, malignant brain gliomas occurred only in animals 




surviving more than 88% of the length of the study. For these brain tumors, a Weibull 




distribution with k=6 is a better fit to survival time than with k=3 (Portier, 1986). Malignant 




schwannomas of the heart occurred in animals surviving at least 65% of the length of the study; a 




Weibull distribution with k=3 adequately fits these heart tumor incidences. Therefore, poly-6 




tests were used for analyses of brain tumors and poly-3 tests were used for schwannomas. 
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Variation introduced by the use of risk weights, which reflect differential mortality, was 




accommodated by adjusting the variance of the Poly-k statistic as recommended by Bieler and 




Williams (1993) and a continuity correction modified from Thomas et al. (1977) was applied. 




Tests of significance for tumors and nonneoplastic lesions included pairwise comparisons of 




each dosed group with controls and a test for an overall dose-related trend. Continuity-corrected 




Poly-k tests were used in the analysis of lesion incidence, and reported P values are one sided. 




Body weights and litter weights were compared to the control group using analysis of variance 




and Dunnett’s test (1955). The probability of survival was estimated by the product-limit 




procedure of Kaplan and Meier (1958). Statistical analyses for possible exposure-related effects 




on survival used Cox’s (1972) method for testing two groups for equality and Tarone’s (1975) 




life table test to identify exposure-related trends. Survival analysis p-values are two-sided. 
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1 APPENDIX C – PATHOLOGY 




2 




3 Pathology data presented in this report on cell phone RFR were subjected to a rigorous peer 




4 review process. The primary goal of the NTP peer-review process is to reach consensus 




5 agreement on treatment-related findings, confirm the diagnosis of all neoplasms, and confirm 




6 any unusual lesions. At study termination, a complete necropsy and histopathology evaluation 




7 was conducted on every animal. The initial pathology examination was performed by a 




8 veterinary pathologist, who recorded all neoplastic and nonneoplastic lesions. This examination 




9 identified several potential treatment-related lesions in target organs of concern (brain and heart), 




10 which were chosen for immediate review.1 The initial findings of glial cell tumors and 




11 hyperplasias in the brain and schwannomas, Schwann call hyperplasia, and schwannomas from 




12 all sites were subjected to an expedited, multilevel NTP pathology peer-review process. The data 




13 were locked2 prior to receipt of the finalized, study-laboratory reports to ensure that the raw data 




14 did not change during the review. 




15 




16 The pathology peer review consisted of a quality assessment (QA) review of all slides with 




17 tissues from the central nervous system (7 sections of brain and 3 sections of spinal cord), 




18 trigeminal nerve and ganglion, and heart. Additionally, the schwannomas of the head and neck 




19 region were reviewed. The QA review of the central nervous system and head and neck 




20 schwannomas was performed by Dr. Margarita Gruebbel of Experimental Pathology 




21 Laboratories, Inc. (EPL), and the QA review of the hearts and trigeminal nerves and ganglia was 




22 performed by Dr. Cynthia Shackelford, EPL. 




23 




24 The QA review pathologists then met with Dr. Mark Cesta, NTP pathologist for these studies, 




25 and Dr. David Malarkey, head of the NTP Pathology Group, to review lesions and select slides 




26 for the Pathology Working Group (PWG) reviews. All PWG reviews were conducted blinded 




27 with respect to treatment group and only identified the test articles as “test agent A” or “test 




1 Pathology peer review of remaining lesions from the cell phone RFR studies continues and is not addressed in this
 
report.

2 Locking data refers to restricting access to the computer database so the data for a particular study cannot be
 
changed.
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1 agent B”. Due to the large number of slides for review, the PWG was held in three separate 




2 sessions: 




3 • January 29, 2016, for review of glial lesions in the brain and Schwann cell lesions in the 
4 heart 
5 • February 11, 2016, for review of schwannomas of the head and neck 
6 • February 12, 2016, for review of granular cell lesions of the brain 
7 
8 The reviewing PWG pathologists largely agreed on the diagnostic criteria for the lesions and on 




9 the diagnoses of schwannomas in the head and neck, and granular cell lesions in the brain. 




10 However, there was much discussion on the criteria for differentiating glial cell hyperplasia from 




11 malignant glioma and Schwann cell hyperplasia from schwannoma. The lack of PWG agreement 




12 on definitive criteria for the glial cell and Schwann cell lesions, and the requirement for a high 




13 level of confidence in the diagnoses prompted NTP to convene two additional PWGs (organized 




14 and conducted by the NTP pathologist, Dr. Mark Cesta) with selected experts in the organ under 




15 review. These second level PWG reviews were also conducted as noted above and held in two 




16 separate sessions: 




17 • February 25, 2016, for review of glial lesions in the brain 
18 • March 3, 2016, for review of cardiac schwannomas, schwannomas in other organs 
19 (except the head and neck), and right ventricular degeneration 
20 




21 In both PWGs, the participants came to consensus on the diagnoses of the lesions and the criteria 




22 used for those diagnoses. Participants of the individual PWGs are listed below.   




23 Table C-1. NTP Pathology Working Group (PWG) Attendees 
PWG member Affiliation 




January 29, 2016 - Evaluated glial lesions in the brain and Schwann cell lesions in the heart 
A.E. Brix, D.V.M., Ph.D. Experimental Pathology Laboratories, Inc. RTP, NC 
M.F. Cesta, D.V.M., Ph.D. National Institute of Environmental Health Sciences 




(NTP study pathologist) 
S.A. Elmore, D.V.M., MS National Institute of Environmental Health Sciences 
G.P. Flake, M.D. National Institute of Environmental Health Sciences 
R.H. Garman, D.V.M. Consultants in Veterinary Pathology, Inc. Monroeville, PA 
M.M. Gruebbel, D.V.M., Ph.D. Experimental Pathology Laboratories, Inc. RTP, NC (observer) 
R.A. Herbert, D.V.M., Ph.D. National Institute of Environmental Health Sciences 
J.S. Hoane, D.V.M. Charles River Laboratories, Inc. Durham, NC (contract study pathologist) 
K.S. Janardhan, BVSc, MVSc, Ph.D. Integrated Laboratory System 
R. Kovi, BVSc, MVSc, Ph.D. Experimental Pathology Laboratories, Inc. RTP, NC (observer) 
D.E. Malarkey, D.V.M., Ph.D. National Institute of Environmental Health Sciences 
R.A. Miller, D.V.M., Ph.D. Experimental Pathology Laboratories, Inc. RTP, NC 
J.P. Morrison, D.V.M. Charles River Laboratories, Inc. Durham, NC 




22




. CC-BY 4.0 International licensepeer-reviewed) is the author/funder. It is made available under a
The copyright holder for this preprint (which was not. http://dx.doi.org/10.1101/055699doi: bioRxiv preprint first posted online May. 26, 2016; 







http://dx.doi.org/10.1101/055699



http://creativecommons.org/licenses/by/4.0/











	




	




PWG  member  Affiliation  
A.R.  Pandiri,  BVSc &  AH,  Ph.D.  National  Institute  of  Environmental  Health  Sciences  
C.C.  Shackelford,  D.V.M., Ph.D.   Experimental  Pathology  Laboratories,  Inc.  RTP,  NC  (observer)  
J.A.  Swenberg,  D.V.M., Ph.D.   University  of  North  Carolina  –  Chapel  Hill, NC  
G.  Willson,  BVMS,  Dip  RC  Experimental  Pathology  Laboratories,  Inc.  RTP,  NC (PWG  coordinator)   
Path,  FRC  Path,  MRCVS  
 
February  11,  2016  - Evaluated  schwannomas  of  the head  and  neck  
A.E.  Brix,  D.V.M., Ph.D.   Experimental  Pathology  Laboratories,  Inc.  RTP,  NC  
M.F.  Cesta,  D.V.M., Ph.D.   National  Institute  of  Environmental  Health  Sciences  (NTP  study  




pathologist)  
S.A.  Elmore,  D.V.M., MS  National  Institute  of  Environmental  Health  Sciences  
G.P.  Flake,  M.D.   National  Institute  of  Environmental  Health  Sciences   
M.M.  Gruebbel,  D.V.M., Ph.D.,  Experimental  Pathology  Laboratories,  Inc.  RTP,  NC (PWG  coordinator)   
K.S.  Janardhan,  BVSc,  MVSc,  Ph.D.  Integrated  Laboratory  System  RTP,  NC  
D.E.  Malarkey,  D.V.M., Ph.D.   National  Institute  of  Environmental  Health  Sciences  
A.R.  Pandiri,  BVSc  &  AH,  Ph.D.   National  Institute  of  Environmental  Health  Sciences  
R.R.  Maronpot,  D.V.M.  Experimental  Pathology  Laboratories,  Inc.  RTP,  NC  




February  12,  2016  - Evaluated  granular  cell  lesions  of  the  brain  
A.E.  Brix,  D.V.M., Ph.D.   Experimental  Pathology  Laboratories,  Inc.  RTP,  NC  
M.F.  Cesta,  D.V.M., Ph.D.   National  Institute  of  Environmental  Health  Sciences  (NTP  study  




pathologist)  
S.A.  Elmore,  D.V.M., MS   National  Institute  of  Environmental  Health  Sciences  
M.M.  Gruebbel,  D.V.M., Ph.D.,  Experimental  Pathology  Laboratories,  Inc.  RTP,  NC (PWG  coordinator)   
J.S.  Hoane,  D.V.M. 
 Charles  River  Laboratories,  Inc.  Durham,  NC  (contract  study pathologist) 
  
K.S.  Janardhan,  BVSc,  MVSc,  Ph.D.  Integrated  Laboratory  System  RTP,  NC  
A.R.  Pandiri,  BVSc.  &  AH,  Ph.D.   National  Institute  of  Environmental  Health  Sciences  
R.R.  Moore,  D.V.M.  Integrated  Laboratory  System  RTP,  NC  
  
February  25,  2016 - Evaluated  glial  lesions  in  the brain   
D.  Bigner,  M.D., Ph.D.  Duke  University  Durham,  NC  
B.  Bolon,  D.V.M., MS, Ph.D.   GEMpath,  Inc.  Longmont,  CO  
V.  Chen,  D.V.M., Ph.D.   National  Institute  of  Environmental  Health  Sciences  (observer)  
M.F.  Cesta,  D.V.M.,  Ph.D.   National  Institute  of  Environmental  Health  Sciences  (PWG  coordinator,  




NTP  study  pathologist)  
S.A.  Elmore,  D.V.M., MS  National  Institute  of  Environmental  Health  Sciences  (observer)  
G.P.  Flake,  M.D.  National  Institute  of  Environmental  Health  Sciences  (observer)  
J.S.  Hardisty,  D.V.M.   Experimental  Pathology  Laboratories,  Inc.  RTP,  NC  
R.A.  Herbert,  D.V.M., Ph.D.,  National  Institute  of  Environmental  Health  Sciences  (observer)  
R.  Kovi,  BVSc,  MVSc,  Ph.D.  Experimental  Pathology  Laboratories,  Inc.  (observer)  
P.B.  Little,  D.V.M.   Experimental  Pathology  Laboratories,  Inc.  
D.E.  Malarkey,  D.V.M., Ph.D.   National  Institute  of  Environmental  Health  Sciences  
J.P.  Morrison,  D.V.M., Ph.D.   Charles  River  Laboratories,  Inc.  
A.  Sharma,  BVSc,  MVSc,  MS,  Ph.D.  Covance  
 
March  3,  2016  - Evaluated  heart  lesions,  and  schwannomas  in  other  organs  (except  head and neck)  
B.  Berridge,  D.V.M., Ph.D.   GlaxoSmithKline  RTP,  NC  
M.C.  Boyle,  D.V.M., Ph.D.   Amgen  Thousand  Oaks,  CA  
V.  Chen,  D.V.M., Ph.D.  National  Institute  of  Environmental  Health  Sciences  (observer)  
M.F.  Cesta,  D.V.M., Ph.D.   National  Institute  of  Environmental  Health  Sciences  (PWG  coordinator,  




NTP  study  pathologist)  
S.A.  Elmore,  D.V.M., MS   National  Institute  of  Environmental  Health  Sciences  (observer)  
M.  Elwell,  D.V.M., Ph.D.   Covance  Chantilly,  VA  
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PWG member Affiliation 
J.R. Hailey, D.V.M. Covance Chantilly, VA 
M. Novilla, D.V.M., MS, Ph.D. SNBL Everett, WA 




LESION DESCRIPTIONS 




Brain 




Malignant gliomas were infiltrative lesions, usually of modest size, with indistinct tumor 




margins. The neoplastic cells were typically very densely packed with more cells than neuropil. 




The cells were typically small and had round to oval, hyperchromatic nuclei. Mitoses were 




infrequent. In some of the neoplasms, invasion of the meninges, areas of necrosis surrounded by 




palisading neoplastic cells, cuffing of blood vessels, and neuronal satellitosis were observed. The 




malignant gliomas did not appear to arise from any specific anatomic subsite of the brain. 




Glial cell hyperplasia consisted of small, proliferative, and poorly demarcated foci of poorly 




differentiated glial cells that accumulated and invaded into the surrounding parenchyma. In some 




cases, there was a small amount of perivascular cuffing. The hyperplastic cells appeared 




morphologically identical to those in the gliomas but were typically less dense with more 




neuropil than glial cells. There were no necrotic or degenerative elements present, so there was 




no evidence that the increased number of glial cells was a reaction to brain injury. 




Heart 




The intracardiac schwannomas were either endocardial or myocardial (intramural). The 




endocardial schwannomas lined the ventricles and atria and invaded into the myocardium. Two 




morphologic cell types were observed, but indistinct cell margins and eosinophilic cytoplasm 




were common to both types. Groups of cells with widely spaced small, round nuclei and 




moderate amounts of cytoplasm were interspersed among bands or sheets of parallel, elongated 




cells with thin, spindle-shaped, hyperchromatic nuclei. The myocardial schwannomas were 




typically less densely cellular and infiltrated amid, sometimes replacing, the cardiomyocytes. 




The cell types described for the endocardial neoplasms were both present, but in fewer numbers. 




In both subtypes of schwannomas, there was a minimal amount of cellular pleomorphism. In 




some larger neoplasms, Antoni type A and B patterns were present. 
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1 The Schwann cell hyperplasias were similar in appearance to the schwannomas, but were smaller 




2 and had less pleomorphism of the cells. In the case of the endocardial Schwann cell hyperplasia, 




3 there was no invasion of the myocardium. 
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1 




11 




APPENDIX D – HISTORICAL CONTROLS 




2 




3 Table D1. Incidence of astrocytoma, glioma, and/or oligodendroglioma in brains of male Harlan 
4 Sprague Dawley rats in NTP studies 
5 




Chemical First dose N Control incidence 
Dibutylphthalate 8/30/2010 49 4% 
2-Hydroxy-4-methoxybenzophenone 11/8/2010 50 0% 
p-Chloro-a,a,a-trifluorotoluene 1/17/2011 50 4% 
Di-(2-ethylhexyl)phthalate 2/17/2011 50 8% 
Di-(2-ethylhexyl)phthalate (perinatal) 6/27/2011 50 0% 
Tris (chloroisopropyl) phosphate 12/12/2011 50 0% 
Sodium tungstate 12/23/2011 50 4% 
Resveratrol 5/7/2012 50 0% 
Black cohosh 7/2/2012 50 2% 
Radiofrequency radiation (GSM/CDMA) 9/16/2012 90 0% 




6 Historical control rate: 11/550 (2.0%) 
7 




8 




9 Table D2. Incidence of schwannoma in the heart of male Harlan Sprague Dawley rats in NTP studies 
10 




Chemical First dose N Control incidence 
Indole-3-carbinol 3/14/2007 50 2% 
Perfluorooctanoic acid 6/19/2009 50 0% 
Dietary zinc 9/3/2009 50 0% 
Dibutylphthalate 8/30/2010 49 4% 
2-Hydroxy-4-methoxybenzophenone 11/8/2010 50 2% 
p-Chloro-a,a,a-trifluorotoluene 1/17/2011 50 0% 
Di-(2-ethylhexyl)phthalate 2/17/2011 50 6% 
Di-(2-ethylhexyl)phthalate (perinatal) 6/27/2011 50 4% 
Tris (chloroisopropyl) phosphate 12/12/2011 50 0% 
Sodium tungstate 12/23/2011 50 0% 
Resveratrol 5/7/2012 50 0% 
Black Cohosh 7/2/2012 50 0% 
Radiofrequency radiation (GSM/CDMA) 9/16/2012 90 0% 
Historical control rate: 9/699 (1.30%) 
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1 APPENDIX E – TIME ON STUDY TO APPEARANCE OF TUMORS 




2 




3 Malignant Glioma 
4 
5 




6 




7 




8 




9 




10 




11 




12 




13 




SAR (W/kg) Animal ID number Time on study (weeks) 




GSM-modulated exposed males 
1.5 717 105 




735 102 
786 104 




3.0 924 101 
943 105 




1014 93 
6.0 1135 104 




1137 102 




CDMA-modulated exposed males 
6.0 1795 105 




1799 104 
1852 105 




GSM-modulated exposed females 
6.0 1246 96 




CDMA-modulated exposed females 
1.5 1463 105 




1474 105 
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1 




2 




Time  to  Malignant  Schwannoma  in  Heart  




3 




4 




5 




6 




7 




8 




9 




10 




11 




12 




13 




14 




15 




SAR (W/kg) Animal ID number Length of survival (weeks) 




GSM-modulated exposed males 
1.5 758 104 




801 105 




3.0 931 105 




6.0 1149 83 
1155 105 
1187 104 
1206 104 
1230 91 




CDMA-modulated exposed males 
1.5 1364 105 




1352 105 




3.0 1559 92 
1617 105 
1622 104 




6.0 1801 76 
1821 70 
1829 104 
1833 89 
1849 104 
1860 105 




GSM-modulated exposed females 
3.0 1037 105 




1077 83 




CDMA-modulated exposed females 
1.5 1461 106 




1480 93 




6.0 1888 105 
1965 106 
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APPENDIX F – REVIEWER’S COMMENTS 





National Toxicology Program 





Peer Review Charge and Summary Comments
 




Purpose: To provide independent peer review of an initial draft of this partial report. The peer 




reviewers were blind to the test agents under study. Introductory materials on RFR and details of 




the methods dealing with the field generation and animal housing were redacted from the version 




sent to the reviewers. The reviewers were provided a study data package, also blinded to test 




agents, containing basic in life study information such as body weight and survival curves and 




information concerning the generation of pups from the in utero exposures. 




Report Title: Draft Report of Partial Findings from the National Toxicology Program 




Carcinogenesis Studies of Test Articles A and B (and associated Study Data Package) 




Reviewers’ Names: 




David Dorman, D.V.M., Ph.D., North Carolina State University
 
Russell Cattley, D.V.M., Ph.D., Auburn University
 
Michael Pino, D.V.M., Ph.D., Pathology consultant 





Charge: To peer review the draft report and comment on whether the scientific evidence supports 




NTP’s conclusion(s) for the study findings. 




1. 	 Scientific criticisms: 




a.	 Please comment on whether the information presented in the draft report, including 




presentation of data in any tables, is clearly and objectively presented. Please suggest any 




improvements. 




All three reviewers found the results to be clearly and objectively presented, although 




there were suggestions to provide historical control information for brain and heart 




lesions for female Harlan Sprague Dawley rats, clarify statements about the specific 




statistical tests used and the presence or lack of statistical significance of the brain 
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gliomas in the Results, and expand the conclusions statements to clarify the basis for the 




conclusions. 




b.	 Please comment on whether NTP’s scientific interpretations of the data are objective and 




reasonable. Please explain why or why not. 




The reviewers stated that the NTP had performed an adequate and objective peer review 




of the pathology data, and the statistical approaches used were consistent with other NTP 




studies. The methods were described as objective and reasonable. The interpretations of 




the data, including the limitations, were also reasonable and objective. One reviewer 




found the data on schwannomas of the heart to be more compelling with respect to an 




association with treatment than the brain gliomas. This reviewer summarized the findings 




as: 




“In the heart the evidence for a carcinogenic effect can be based on 1) the 




presence of the tumors in all six of the test article groups versus none in the 




controls 2) the statistically significant trend for schwannomas with both 




compounds and the statistically significant increase in incidence in the 4X (top) 




dose for test article B; 3) the fact that the incidence of the tumors in both 4X dose 




groups approaches or exceeds the high end of the historical control range; and 4) 




the tumors in the 4X group of test article B are accompanied by a higher 




incidence of Schwann cell hyperplasia. Using the NTP’s guide for levels of 




evidence for carcinogenic activity, I would consider the heart schwannomas as 




‘Some Evidence’ of carcinogenic activity. 




The proliferative lesions in the brain are more difficult to interpret because 1) 




their low incidence that was well within the historical control range, 2) lack of 




clear dose response; and 3) lack of statistical significance (except for the 




significant exposure-dependent trend for test article B.	.	.	.	 However, the presence 




of malignant gliomas and/or foci of glial cell hyperplasia in 5 of 6 test article 




groups for both sexes vs none in controls of either sex is suggestive of a test 
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article effect.	.	.	.I would consider the malignant gliomas as ‘Equivocal Evidence’ 




of carcinogenic activity.” 




2. Please identify any Information that should be added or deleted: 




One reviewer suggested that more information be given on the time when tumors were 




observed (e.g., at terminal necropsy, or early in the study) to help assess the possible impact 




of the decreased survival times in the control animals on tumor incidence. This reviewer also 




suggested a discussion of how the survival of control male rats in this study compared to the 




historical control data. There was also concern that the diagnostic criteria developed by the 




PWG and used in the current study would impact the historical control incidence rates 




reported in Table D. 




3. The scientific evidence supports NTP’s conclusion(s) for the study findings: 




The NTP’s overall draft conclusion was as follows: “Under the conditions of these studies, 




the observed hyperplastic lesions and neoplasms outlined in this partial report are considered 




likely the result of exposures to test article A and test article B. The findings in the heart were 




statistically stronger than the findings in the brain.” 




The reviewers had the option of agreeing, agreeing in principle, or disagreeing with the draft 




conclusions. All three reviewers agreed in principle, reiterating issues discussed above. 
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APPENDIX G – NIH REVIEWER’S COMMENTS 




National Institutes of Health 





Peer Review Charge and Reviewer’s Comments 





Purpose: To provide independent peer review of the pathology diagnoses and statistical 




evaluation of the partial findings from NTP’s studies. Background materials included the draft 




NTP report, introductory materials on RFR, and details on the methods dealing with the field 




generation and statistical analyses references and guidance. The reviewers were provided a study 




data package, containing basic in life study information such as body weight and survival curves, 




information concerning the generation of pups from the in utero exposures, and raw pathology 




data. 




Report Title: Draft Report of Partial Findings from the National Toxicology Program 




Carcinogenesis Studies of Test Articles A and B (and associated Study Data Package) 




Reviewers’ Names: 




Diana C. Haines, D.V.M., Frederick National Laboratory 
Michael S. Lauer, M.D., Office of Extramural Research, NIH 
Maxwell P. Lee, Ph.D., Laboratory of Cancer Biology and Genetics, NCI, 
Aleksandra M. Michalowski, M.Sc., Ph.D., Laboratory of Cancer Biology and Genetics, NCI 
R. Mark Simpson, D.V.M., Ph.D., Laboratory of Cancer Biology and Genetics, NCI
[Sixth reviewer's name and comments are withheld.] 




Charge: To peer review the draft report, statistical analyses, and pathology data and comment on 




whether the scientific evidence supports NTP’s conclusion(s) for the study findings. 




Reviewer’s comments and NTP responses to the comments are provided. 




• Appendix G1: Reviewer’s comments 




• Appendix G2: NTP’s responses to NIH reviewer’s comments 
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Appendix G1: Reviewer's comments 




Reviewer: Diana C. Haines, D.V.M., Frederick National Laboratory 
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April 5, 2016
Dr. Tabak,




I’ve always relied on experts, not myself, for statistical	
  analysis, and so do not feel	
  qualified to address
the statistical methods used. My training and experience has been in veterinary pathology, including QA
review of	
  NTP studies, and serving on PWGs, so will give my opinion on the pathology interpretation
(biological significance rather	
  than statistical significance).




Having perused the 3 RFR Draft Report and the	
  raw data, all appears to be in order, including QA of	
  the
histopathology (technique) as	
  well as	
  PWG review (diagnosis). Looking at the data, I agree with the
report’s	
  conclusion:	
   Under the conditions of these studies, the hyperplastic lesions and neoplasms
observed	
  in	
  male rats are considered	
  likely the result of	
  exposures to GSM-­‐ an CDMA-­‐modulated RFR.
The findings in	
  the heart were statistically stronger than	
  the findings in	
  the brain. But note, it is
“considered likely”	
  not “definitely is”.




There may be also several caveats relating to “under	
  the conditions of these studies”,	
  including how well	
  
the conditions recapitulate actual human exposure: whole body exposure from in utero to old age;	
  18.5
hours/day (10 min on/10 min off, for	
  total of	
  9hr	
  actual exposure);	
  and doseA. I’m not physicist, so
have to	
  presume experts analyzed and accepted concept of the	
  reverberation chamber, including
“doses”A as being relevant to human exposure.




A Dosimetric Assessment paper: “As could be expected in a study	
  following NTP protocols, the exposure
levels for the rodents in this project	
  exceed the limits for the wbSAR and psSAR defined in the IEEE Std
C95.1-­‐2005	
  safety standard for	
  human exposure to mobile phone radiation. In	
  the low dose exposure
group the	
  exposure level	
  in the organs exceeds or is close to the localized SAR limit for the general	
  
public, except for a few low-­‐water content tissues. More specifically, the psSAR over	
  1 g in the human
head, is limited	
  by the safety standards to	
  <2W/kg, whereas, in the low dose rodents the SAR averaged
over the whole brain	
  is >2.4 W/kg for mice, and	
  >1.3 W/kg for rats, hence similar to the limit.
Furthermore, the	
  psSAR and oSAR have larger uncertainty compared to the wbSAR.	
  Deviations of the
exposure	
  level from the	
  target dose, especially during the early exposure period, should	
  be carefully
evaluated in the interpretation of	
  the final biological studies.




Results from the companion	
  mouse study will hopefully add	
  some insight.




Diana Copeland Haines, DVM
Diplomate, American College of Veterinary Pathologists




Senior	
  Staff	
  Pathologist, Pathology Section
Pathology/Histotechnology Laboratory
Leidos Biomedical Research, Inc.
Frederick National Laboratory for Cancer Research
P.O. Box B, Frederick, MD 21702
Phone: 301-­‐846-­‐5921 Fax: 301-­‐846-­‐1953
Diana.Haines@fnlcr.nih.gov
http://ncifrederick.cancer.gov/rtp/lasp/phl/
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Appendix G1: Reviewer's comments 




Reviewer: Michael S. Lauer, M.D., Office of Extramural Research, NIH 
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Lauer review of cell phone	 NTP	 report 
Page	1 of 14 




Michael	S	Lauer, MD	(OER) 
Review	of	NTP	paper:	“Report	of	Partial	Findings	from	the	National	Toxicology	Program	 
Carcinogenesis	Studies	of	Cell	Phone	Radiofrequency	Radiation	(Whole	Body	Exposures)” 
March	20,	 2016 




Summary	of	findings: 




This	is	a	partial	report, a	report	which	is	presumably	part	of	a	larger	set	of	studies	involving	2	 
species	(mice	and	rats), 2	sexes	(male, female), and	multiple	tissue	types, all	based	on	90-week	 
studies	of	two	different	types	(GSM	and	CDMA)	of	 cell 	phone	 radiofrequency	radiation	(RFR).		 
In	this	partial	report, we	are	given	findings	regarding	brain	gliomas	and	heart	schwannomas	in	 
male	and	female	Harlan	Sprague	Dawley	rats	which were	exposed	exposed	to	control	or	3	 
different	levels	(1.5, 3.0, 6.0)	of	two	types	(GSM	and	CDMA)	of	RFR.		There	were	90	rats	in	each	 
group.		Using	the	poly-3	test	with	the	Bieler-Williams	variance	adjustment, the	authors	found	a	 
statistically	significant	increase	in	the	rate	of	brain	gliomas	in	males	exposed	to	CDMA	RFR.		 
Using	 the	 poly-6	test, the	authors	found	a	statistically	significant	increase	in	the	rates	of	heart	 
schwannomas	in	males	exposed	to	GSM	and	CDMA.		There	were	no	statistically	significant	 
differences	in	rates	of	gliomas	or	schwannomas	in	females;	also	there	was	no	statistically	 
significant	increase	in	rates	of	gliomas	in	males	exposed	to	GSM	RFR. 




Comments: 




1)	 Why	aren’t	we	being	told, at	least	at	a	high	level, of	the	results	of	other	experiments 
(i.e., male	and	female	mice, tissues	other	than	heart	and	brain, tumors	other	than 
glioma	and	schwannoma)?		Given	the	multiple	comparisons	 inherent	in	this	kind	of	work 
(see	pages	27-30	and	Table	13	of	the	FDA	guidance	document), there	is	a	high	risk	of 
false	positive	discoveries.		In	the	absence	of	knowing	other	findings, we	must	worry 
about	selective	reporting	bias. 




2)	 I	was	able	to	reproduce	the	authors’ positive P-value findings	(see	Appendix	1, R	code) 
using	the	 MCPAN R	package. However, I’m	getting slightly	 different	values	for	adjusted 
denominators	(also	in	Appendix	1). 




3) I	was	able	to	reproduce	the	authors’ findings	of	longer	survival	with	RFR	(see	Appendix 
1, R	code). 




4) I	have	a	number	of	questions	about	the	study	design: 
a.	 Were	control	rats	selected	in	utero	like	the	exposed	rats	were? 
b.	 Were	pregnant	dams	assigned	to	different	groups	by	formal	randomization?	 If 




not, why	not? 
c.	 Why	were	pups	in	the	same	litter	included?		Did	the	authors	take	any	steps	in 




their	analyses	to	account	for	the	resulting	absence	of i.i.d? 
d.	 The	authors	state	that	at	most	3	pups	were	chosen	per litter.		How	were	the	3 




pups	chosen	(and	the	others	presumably	not	used	for	this	experiment)?		Were 
the	3	pups	that	were	chosen	selected	by	formal	randomization?		If	not, why	not? 
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e.	 Were	all	analyses	based	on	the	intent-to-treat	principle?		Were	there	any	 
crossovers?		Were	all	rats	accounted	for	by	the	end	of	the	experiment	and	were	 
all	rats	who	started	in	the	experiment	included	in	the	final	analyses? 




f.	 Blinding:	The	authors	state	that	“All	PWG	reviewer	were	conducted	blinded	with	 
respect	to	treatment	group,”	but	in the	very	next	phrase	write “only	identifying	 
the	test	articles	as	 ‘test	agent	A’ or ‘test	agent	B.’”		Why	was	this	information	 
(test	agent	A	or	B)	given?		The	blinding	was	not	complete. 




5)	 Sample	size: 
a.	 Did	the	authors	perform	a	prospective	(that	is	before	initiation	of	the	work)	 




sample	size	calculation?		If	so, what	were	the	prior	assumptions? In	other	words, 
why	did	the	authors	choose	to	study	90	rats	in	each	group	and	why	did	they	set	 
the	 maximum	duration	to	90	weeks	(instead	of	104	weeks)? 




b.	 I	used	a	 publicly	available simulation	package1 to	calculate	the	study	power for 
male	rats based	on	the	following (see	Appendix	2, power	calculation	simulation	 
studies): 




i.	 Control	tumor	rate	of	~1.5%. 
ii.	 Risk	ratio	2.5	in	the	group	receiving	the	highest	dose 
iii.	 2-sided	Alpha	=	0.005	(based	on	Table	13	of	the	FDA	guidance	 




document).		Note	this	low	alpha	of	0.005	for	poly-k	 trend	tests	is	 
recommended	to	minimize	the	risk	of	false	positive	discoveries. 




iv.	 Sample	size	of	90	for	each	group	with	one	planned	sacrifice. 
v.	 Low	lethality with	lethality	parameters	set	according	to	study	duration	 




and	Weibull	shape	parameter	(see	Table	3	of	 Moon	et	al1). When	I	re-ran	 
the	simulations	using	intermediate	lethality, results	were	not	materially	 
changed. 




vi.	 Study	duration	90	weeks 
vii.	 5000	simulations 
viii.	 Note	 – I	used	dose	levels	of	0,1,2, and	4	because	I	 was	unable	to	adjust 




these	on	the	web	site	(despite	trying	3 different	browsers). 
c.	 Based	on	these	inputs, the	recommendations	in	Table	13	of	the	FDA	guidance	 




document, and	a	sample	size	of	90	rats	in	each	group, I	find	very	low	power	 
(<5%,	 see	 Appendix 2). Even	allowing	for	a	risk	ratio	of	5.0	(a	level	that	is	 
clinically	unlikely), the	power	for	2-sided	alpha=0.005, k=3 and	low	lethality is	 
only	~14%	(see	Appendix	2). 




d.	 The	low	power	implies	that	there	is	a	high	risk	of	false	positive	findings2,	 
especially	since	 the	 epidemiological	literature	questions	the	purported	 
association	between	cell	phone	exposure	and	cancer.3 




6)	 Summary:		I	am	unable	to	accept	the	authors’ conclusions: 
a.	 We	need	to	know	all	other	findings	of	these	experiments	(mice, other	tumor	 




types)	given	the	risk	of	false	positive	findings	and	reporting	bias. It	would	be	 
helpful	to	have	a	copy	of	the	authors’ statistical	code. 




b.	 We	need	to	know	whether	randomization was	employed	to	assign	dams	to	 
specific	groups	(control	and	intervention). 
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c.	 We	need	to	know	whether	randomization	was	employed	to	determine	which	 
pups	from	each	litter	were	chosen	for	continued	participation	in	the	experiment. 




d.	 We	need	to	know	whether	there was	a	formal	power/sample	size	calculation	 
performed	prior	to	initiation	of	the	experiment.		If	not, why	not?		If	yes, we	need	 
to	see	the	details. In	particular, we	need	to	know	whether	the	authors	followed	 
the	recommendations	of	the	FDA	guidance	document	(in	particular	Table	13). 




e.	 I	suspect	that	this	experiment	is	substantially	underpowered	and	that	the	few	 
positive	results	found	reflect false	positive	findings.2 The	higher	survival	with	 
RFR, along	with	the	prior	epidemiological	literature, leaves me	even 	more	 
skeptical	of	the	authors’ claims. 
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Appendix	1:	Attempted	replication	of	positive	findings
 




#	Review	of	NTP	paper	on	cell	phone	RFR	and	certain	cancers
 
#	Attempt	to	reproduce	the	positive	findings
 
#	Data	from	Larry	Tabak
 
#	Code	by	Mike	Lauer
 




setwd("~/Desktop/Files	to	save")
 




library(MCPAN)
 
library(rms)
 
library(Hmisc)
 




#	Read	in	CDMA	NTP	data
 




CDMA	<- read.csv("~/Desktop/Files to	save/NTP	CDMA	Raw	Tumor	Data.csv")
 




#	Survival	and	treatment	group, adjusting	for	sex, by	Cox	proportional	hazards
 




CDMA$status<-1
 
CDMA$S<-Surv(CDMA$Removal.Day, CDMA$status)
 
f<-cph(S~Treatment+Sex, data=CDMA)
 
f
 




#	Survival	greater	(better)	for	3.0W, P=0.0157, for	6.0W, P=0.0260
 




#	Table	1	 -- Poly-3	test	for	malignant	glioma	in	males	CDMA
 




males_CDMA<-subset(CDMA, Sex=='M')
 




poly3test(time=males_CDMA$Removal.Day, status=males_CDMA$Brain.Glioma.Malignant,
 
f=males_CDMA$Dose, k=3, type='Williams', method='BW', alternative='greater') 




#	P=0.039 




poly3ci(time=males_CDMA$Removal.Day, status=males_CDMA$Brain.Glioma.Malignant, 
f=males_CDMA$Dose, k=3, type='Williams', method='BW', alternative='greater') 




Call	result: 
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Sample	estimates, using	poly- 3	 -adjustment	 
0					 1.5							3							6 




x																		 0.0000		0.0000		0.0000		3.0000 
n																	 90.0000	90.0000	90.0000	90.0000 
adjusted	n								63.8258	72.3688	76.6821	64.8154 
adjusted	estimate		0.0000		0.0000		0.0000		0.0463 




#	Table	3	 -- Poly-6	test	for	malignant	Schwannoma	in	males	CDMA 




poly3test(time=males_CDMA$Removal.Day, 
status=males_CDMA$Heart.Schwannoma.Malignant, f=males_CDMA$Dose, k=6, 
type='Williams', method='BW', alternative='greater') 




#	P=0.0005 




poly3ci(time=males_CDMA$Removal.Day, 
status=males_CDMA$Heart.Schwannoma.Malignant,f=males_CDMA$Dose, 
k=3,type='Williams', method='BW') 




Call	result: 




Sample	estimates, using	poly- 3	 -adjustment	 
0					1.5 3							6 




x																		0.0000		2.0000		3.0000		6.0000 
n																	90.0000 	90.0000 	90.0000 	90.0000 
adjusted	n								63.8258	72.3971	77.0575	66.5582 
adjusted	estimate		0.0000		0.0276		0.0389		0.0901 




#	Read	in	GSM	NTP	data
 




GSM	<- read.csv("~/Desktop/Files	to	save/NTP	GSM	Raw	Tumor	data.csv")
 




#	Survival	and	treatment	group, adjusting	for	sex, by	Cox	proportional	hazards
 




GSM$status<-1
 
GSM$S<-Surv(GSM$Removal.Day, GSM$status)
 
f<-cph(S~Treatment+Sex, data=GSM)
 
f
 




#	Survival	greater	(better)	for	6.0W, 	P=0.0048
 




males_GSM<-subset(GSM, Sex=='M')
 




#	Table	3	 -- Poly-6	test	for	malignant	Schwannomas	in	males	GSM 
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poly3test(time=males_GSM$Removal.Day, status=males_GSM$Heart.Schwannoma.Malignant, 
f=males_CDMA$Dose, k=6, type='Williams', method='BW', alternative='greater') 




#	P=0.004 




poly3ci(time=males_GSM$Removal.Day, status=males_GSM$Heart.Schwannoma.Malignant, 
f=males_CDMA$Dose, k=3, type='Williams', method='BW', alternative='greater') 




Call	result: 




Sample	estimates, using	poly- 3	 -adjustment	 
0					1.5							3							6 




x																		0.0000		2.0000		1.0000		5.0000 
n																	90.0000 	90.0000 	90.0000 	90.0000 
adjusted	n								63.8258	73.1547	76.1127	77.0723 
adjusted	estimate		0.0000		0.0273		0.0131		0.0649 
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Appendix	2:	Simulations	for	power	calculations 




Power	 Simulations	for	NTP	Cell	Phone	RFR	paper	(from	 
https://biostatistics.mdanderson.org/acss/Login.aspx and	 
https://www.jstatsoft.org/article/view/v007i13)1 




Michael	Lauer, MD	(OER) 
March	19, 2016 




1) For	malignant	gliomas	(Table	1), P	=	0.005, HR	=	2.5, k=3 




The	University	of	Texas	M.	D.	Anderson	Cancer	Center 
Sample	Size	and	Power	Estimation	for	Animal	Carcinogenicity	Studies 




Reference:	"A	Web-based	Simulator	for	Sample	Size	and	Power 
Estimation	in	Animal	Carcinogenicity	Studies." 
Hojin	Moon, J.	Jack	Lee, 	Hongshik	Ahn	and	Rumiana	G.	Nikolova, 
Journal	of	Statistical	Software.	(2002)1 




***	Input	Parameters	*** 




Selected	Seed	=	3000 
Number	of	Groups	=	4 
Dose	metric	of	each	group: 
0.00 1.00 2.00 4.00 
Number	of	animals	in	each	group 
90 90 90 90 
Number	of	sacrifices	including	a	terminal	sacrifice	=	1 
Sacrifice	time	points	in	weeks: 




Study	duration	=	90	weeks 
Number	of	INTERIM	sacrificed	animals	in	each	interval: 
Background	tumor	onset	probability	at	the	end	of	the	study	=	0.01 
Tumor	onset	distribution	assumed:	Weibull	with	a	shape	parameter	3.00 
Hazard	ratio(s)	of	dose	vs.	control	group 
1.50 2.00 2.50 
Competing	Risks	Survival	Rate	(CRSR)	for	each	group: 
0.70 0.70 0.70 0.70 
Tumor	lethality	parameter	entered	=	23.00 
Level	of	the	test	=	0.01 
One-sided	or	two-sided	test	=	2	sided	test 
Number	of	simulation	runs	=	5000 
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***	Simulation	Results	*** 




dose 	group	0: 
average	tumor	rate	=	0.0149 
average	competing	risks	survival	rate	=	0.6990 
average	lethality	=	0.0816 




dose 	group	1: 
average	tumor	rate	=	0.0225 
average	competing	risks	survival	rate	=	0.7000 
average	lethality	=	0.0784 




sacrifice	time d a1 b1 a2 b2 
45 0.0001 0.0000 0.0059 0.0000 0.0000 
67 0.0003 0.0002 0.0325 0.0000 0.0000 
78 0.0004 0.0008 0.0720 0.0000 0.0000 
90 0.0007 0.0034 0.1851 0.0145 0.6842 




dose 	group	2: 
average	tumor	rate	=	0.0297 
average	competing	risks	survival	rate	=	0.6997 
average	lethality	=	0.0772 




sacrifice	time d a1 b1 a2 b2 
45 0.0001 0.0000 0.0059 0.0000 0.0000 
67 0.0004 0.0003 0.0331 0.0000 0.0000 
78 0.0005 0.0012 0.0721 0.0000 0.0000 
90 0.0010 0.0045 0.1829 0.0191 0.6790 




dose 	group	3: 
average	tumor	rate	=	0.0366 
average	competing	risks	survival	rate	=	0.7007 
average	lethality	=	0.0772 




sacrifice	time d a1 b1 a2 b2 
45 0.0001 0.0000 0.0059 0.0000 0.0000 
67 0.0005 0.0003 0.0330 0.0000 0.0000 
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78 0.0006 0.0013 0.0716 0.0000 0.0000 
90 0.0012 0.0054 0.1812 0.0238 0.6749 




Positive	Trend	(Power): 0.0238 




2) For	malignant	Schwannomas	(Table	3), P	=	0.005, HR	=	2.5, k=6 




The	University	of	Texas	M.	D.	Anderson	Cancer	Center 
Sample	Size	and	Power	Estimation	for	Animal	Carcinogenicity	Studies 




Reference:	"A	Web-based	Simulator	for	Sample	Size	and	Power 
Estimation	in	Animal	Carcinogenicity	Studies." 
Hojin	Moon, J.	Jack	Lee, 	Hongshik	Ahn	and	Rumiana	G.	Nikolova, 
Journal	of	Statistical	Software.	(2002)1 




***	Input	Parameters	*** 




Selected	Seed	=	3000 
Number	of	Groups	=	4 
Dose	metric	of	each	group: 
0.00 1.00 2.00 4.00 
Number	of	animals	in	each	group 
90 90 90 90 
Number	of	sacrifices	including	a	terminal	sacrifice	=	1 
Sacrifice	time	points	in	weeks: 




Study	 duration	=	90	weeks 
Number	of	INTERIM	sacrificed	animals	in	each	interval: 
Background	tumor	onset	probability	at	the	end	of	the	study	=	0.01 
Tumor	onset	distribution	assumed:	Weibull	with	a	shape	parameter	6.00 
Hazard	ratio(s)	of	dose	vs.	control	group 
1.50 2.00 2.50 
Competing	Risks	Survival	Rate	(CRSR)	for	each	group: 
0.70 0.70 0.70 0.70 
Tumor	lethality	parameter	entered	=	45.00 
Level	of	the	test	=	0.01 
One-sided	or	two-sided	test	=	2	sided	test 
Number	of	simulation	runs	=	5000 




***	Simulation	Results	*** 
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http:Tumor	lethality	parameter	entered	=	45.00



http:Tumor	onset	distribution	assumed:	Weibull	with	a	shape	parameter	6.00



http:Background	tumor	onset	probability	at	the	end	of	the	study	=	0.01
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		sacrifice	time 						d 	 						a1 						b1 						a2 	b2 
														45 		0.0000 		0.0000 		0.0060 		0.0000 	0.0000 
														67 		0.0001 		0.0001 		0.0335 		0.0000 	0.0000 
														78 		0.0002 		0.0003 		0.0732 		0.0000 	0.0000 
														90 		0.0005 		0.0019 		0.1859 		0.0096 	0.6887 




	
	




	
	




	
	




		sacrifice	time 						d 	 						a1 						b1 						a2 	b2 
														45 		0.0000 		0.0000 		0.0059 		0.0000 	0.0000 
														67 		0.0001 		0.0001 		0.0326 		0.0000 	0.0000 
														78 		0.0003 		0.0005 		0.0723 		0.0000 	0.0000 
														90 		0.0006 		0.0029 		0.1856 		0.0148 	0.6842 




	
	




	
	




	
	




		sacrifice	time 						d 	 						a1 						b1 						a2 	b2 
														45 		0.0000 		0.0000 		0.0059 		0.0000 	0.0000 
												67 		 		0.0002 		0.0001 		0.0333 		0.0000 	0.0000 
														78 		0.0004 		0.0007 		0.0726 		0.0000 	0.0000 
														90 		0.0009 		0.0038 		0.1837 		0.0195 	0.6790 




	
	




	
	




	
	




		sacrifice	time 						d 	 						a1 						b1 						a2 	b2 
														45 		0.0000 		0.0000 		0.0059 		0.0000 	0.0000 
														67 		0.0003 		0.0001 		0.0332 		0.0000 	0.0000 
														78 		0.0005 		0.0007 		0.0722 		0.0000 	0.0000 
														90 		0.0011 		0.0046 		0.1821 		0.0243 	0.6749 
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dose 	group	0: 
average	tumor	rate	=	0.0149 
average	competing	risks	survival	rate	=	0.6990 
average	lethality	=	0.0631 




dose 	group	1: 
average	tumor	rate	=	0.0225 
average	competing	risks	survival	rate	=	0.7000 
average	lethality	=	0.0602 




dose 	group	2: 
average	tumor	rate	=	0.0297 
average	competing	risks	survival	rate	=	0.6997 
average	lethality	=	0.0582 




dose 	group	3: 
average	tumor	rate	=	0.0366 
average	competing	risks	survival	rate	=	0.7007 
average	lethality	=	0.0588 
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Positive	Trend	(Power): 0.0230 




3) For	further	consideration, P	=	0.005, HR	=	 5, k=3 




The	University	of	Texas	M.	D.	Anderson	Cancer	Center 
Sample	Size	and	Power	Estimation	for	Animal	Carcinogenicity	Studies 




Reference:	"A	Web-based	Simulator	for	Sample	 Size	and	Power 
Estimation	in	Animal	Carcinogenicity	Studies." 
Hojin	Moon, J.	Jack	Lee, 	Hongshik	Ahn	and	Rumiana	G.	Nikolova, 
Journal	of	Statistical	Software.	(2002) In	Press. 




***	Input	Parameters	*** 




Selected	Seed	=	3000 
Number	of	Groups	=	4 
Dose	metric	of	each	group: 
0.00 1.00 2.00 4.00 
Number	of	animals	in	each	group 
90 90 90 90 
Number	of	sacrifices	including	a	terminal	sacrifice	=	1 
Sacrifice	time	points	in	weeks: 




Study	duration	=	90	weeks 
Number	of	INTERIM	sacrificed	animals	in	each	interval: 
Background	tumor	onset	probability	at	the	end	of	the	study	=	0.01 
Tumor	onset	distribution	assumed:	Weibull	with	a	shape	parameter	3.00 
Hazard	ratio(s)	of	dose	vs.	control	group 
2.00 3.50 5.00 
Competing	Risks	Survival	Rate	(CRSR)	for	each	group: 
0.70 0.70 0.70 0.70 
Tumor	lethality	parameter	entered	=	23.00 
Level	of	the test	=	0.01 
One-sided	or	two-sided	test	=	2	sided	test 
Number	of	simulation	runs	=	5000 




***	Simulation	Results	*** 




dose 	group	0: 
average	tumor	rate	=	0.0149 
average	competing	risks	survival	rate	=	0.6990 
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http:test	=	0.01



http:Tumor	lethality	parameter	entered	=	23.00



http:Tumor	onset	distribution	assumed:	Weibull	with	a	shape	parameter	3.00



http:Background	tumor	onset	probability	at	the	end	of	the	study	=	0.01
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		sacrifice	time 			d 				 						a1 						b1 						a2 	b2 




														45 		0.0000 		0.0000 		0.0060 		0.0000 	0.0000 
														67 		0.0002 		0.0002 		0.0334 		0.0000 	0.0000 
														78 		0.0003 		0.0005 		0.0729 		0.0000 	0.0000 
														90 		0.0005 		0.0023 		0.1855 		0.0094 	0.6887 




	
	 	




	
	




	
	




		sacrifice	time 						d 	 						a1 						b1 						a2 	b2 
														45 		0.0001 		0.0000 		0.0059 		0.0000 	0.0000 
														67 		0.0004 		0.0003 		0.0324 		0.0000 	0.0000 
														78 		0.0005 		0.0011 		0.0717 		0.0000 	0.0000 
														90 		0.0009 		0.0045 		0.1839 		0.0194 	0.6789 




	
	




	
	




	
	




		sacrifice	time 						d 	 						a1 						b1 						a2 	b2 
														45 		0.0002 		0.0000 		0.0058 		0.0000 	0.0000 
														67 		0.0007 		0.0006 		0.0328 		0.0000 	0.0000 
														78 		0.0009 		0.0020 		0.0713 		0.0000 	0.0000 
														90 		0.0017 		0.0076 		0.1795 		0.0331 	0.6638 




	
	




	
	




	
	




		sacrifice	time 						d 	 						a1 						b1 						a2 	b2 
														45 		0.0003 		0.0000 		0.0059 		0.0000 	0.0000 
														67 		0.0010 		0.0006 		0.0327 		0.0000 	0.0000 
														78 		0.0013 		0.0028 		0.0701 		0.0000 	0.0000 
														90 		0.0025 		0.0107 		0.1755 		0.0470 	0.6496 
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average	lethality	=	0.0816 




dose group 1: 
average	tumor	rate	=	0.0301 
average	competing	risks	survival	rate	=	0.7000 
average	lethality	=	0.0743 




dose 	group	2: 
average	tumor	rate	=	0.0515 
average	competing	risks	survival	rate	=	0.6997 
average	lethality	=	0.0774 




dose 	group	3: 
average	tumor	rate	=	0.0727 
average	competing	risks	survival	rate	=	0.7007 
average	lethality	=	0.0804 




Positive	Trend	(Power): 0.1420 
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4) For	further	consideration, same	as	in	baseline	(1)	but	with	intermediate	lethality 




***	Input	Parameters	*** 




Selected	Seed	=	3000 
Number	of	Groups	=	4 
Dose	metric	of	each	group: 
0.00 1.00 2.00 4.00 
Number	of	animals	in	each	group 
90 90 90 90 
Number	of	sacrifices	including	a	terminal	sacrifice	=	1 
Sacrifice	time	points	in	weeks: 




Study	duration	=	90	weeks 
Number	of	INTERIM	sacrificed	animals	in	each	interval: 
Background	tumor	onset	probability	at	the	end	of	the	study	=	0.01 
Tumor	onset	distribution	assumed:	Weibull	with	a	shape	parameter	3.00 
Hazard	ratio(s)	of	dose	vs.	control	group 
1.50 2.00 2.50 
Competing	Risks	Survival	Rate	(CRSR)	for	each	group: 
0.70 0.70 0.70 0.70 
Tumor	lethality	parameter	entered	=	225.00 
Level	of	the	test	=	0.01 
One-sided	or	two-sided	test	=	2	sided	test 
Number	of	simulation	runs	=	5000 




***	Simulation	Results	*** 	
	
dose	g roup	0:	 
average	tumor	rate	=	0.0149	 
average	competing	risks	survival	rate	=	0.6990	 
average	lethality	=	0.3936	 
	
sacrifice	time 		d 							a1						 b1						 a2						 b2	 
45 														0.0004		 0.0000		 0.0060		 0.0000		 0.0000	 
67 														0.0014		 0.0001		 0.0334		 0.0000		 0.0000	 
78 														0.0014 		0.0004		 0.0729		 0.0000		 0.0000	 
90 														0.0019		 0.0015		 0.1855		 0.0063		 0.6887	 
	
dose 	group	1: 
average	tumor	rate	=	0.0225 
average	competing	risks	survival	rate	=	0.7000 
average	lethality	=	0.3852 
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http:Tumor	lethality	parameter	entered	=	225.00
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sacrifice	time d a1 b1 a2 b2 
45 0.0006 0.0000 0.0059 0.0000 0.0000 
67 0.0022 0.0001 0.0325 0.0000 0.0000 
78 0.0020 0.0006 0.0720 0.0000 0.0000 
90 0.0029 0.0023 0.1851 0.0097 0.6842 




dose 	group	2: 
average	tumor	rate =	0.0297 
average	competing	risks	survival	rate	=	0.6997 
average	lethality	=	0.3839 




sacrifice	time d a1 b1 a2 b2 
45 0.0008 0.0000 0.0059 0.0000 0.0000 
67 0.0029 0.0003 0.0331 0.0000 0.0000 
78 0.0027 0.0008 0.0721 0.0000 0.0000 
90 0.0039 0.0031 0.1829 0.0127 0.6790 




dose 	group	3: 
average	tumor	rate	=	0.0366 
average	competing	risks	survival	rate	=	0.7007 
average	lethality	=	0.3897 




sacrifice	time d a1 b1 a2 b2 
45 0.0009 0.0000 0.0059 0.0000 0.0000 
67 0.0037 0.0003 0.0330 0.0000 0.0000 
78 0.0033 0.0009 0.0716 0.0000 0.0000 
90 0.0048 0.0037 0.1812 0.0157 0.6749 




Positive	Trend	(Power): 0.0219 
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Appendix G1: Reviewer's comments 




Reviewer: Maxwell P. Lee, Ph.D., Laboratory of Cancer Biology and Genetics, NCI 
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I think the study was well	
  designed and the analyses and results were clearly
presented.




My main concern is the control	
  data.	
   Since the main finding was the increased
incidence rates of heart schwannomas and brain gliomas in male Harlan	
  Spragu
Dawley	
  rats exposed to GSM-­‐	
  or CDMA-­‐modulated	
  cell phone RFR, my analyses and
evaluation below were focused on the male rats.




My	
  concern regarding the	
  control data came from the following two considerations.	
  
First, we need to consider sample variation. The incidence	
  rates	
  of the	
  current
controls	
  for brain	
  gliomas and heart	
  schwannomas were 0.	
   However,	
  the historical	
  
controls	
  were	
  1.67% for gliomas (range	
  0-­‐8%)	
  and 1.30% for schwannomas (0-­‐6%).	
  
Given	
  that there were substantial variations among the historical controls and the
concurrent control is at the	
  lowest end of the	
  range,	
  it is important to evaluate how
different estimates of control incidence rates may impact the results of analyses.
Supplementary Table S1 shows that for gliomas with 1.7%	
  incidence	
  rate we have
40%, 37%, 17%, and	
  6%	
  of chance to observe 0 tumor, 1 tumor, 2 tumors, and
greater than 2 tumors, respectively; heart schwannomas has similar distribution.
Given the	
  low incidence rate	
  and moderate sample size of the	
  control,	
  even after	
  
observing	
  0 tumor in the	
  current study,	
  the	
  ‘true’	
  incidence	
  rate may be higher than
0. If	
  we	
  were	
  repeating the experiment, we may see some control studies	
  have 1 or
more tumors. Second, it is puzzling	
  why the control	
  had short survival rate. Given
that most of the gliomas and heart schwannomas are late-­‐developing	
  tumors,	
  it is
possible	
  that if the controls were living longer	
  some tumors might develop.	
  
Although the use of poly-­‐3	
  (or poly-­‐6)	
  test intended to adjust the number of rats
used	
  in the	
  study,	
  it is still	
  important to re-­‐evaluate	
  the	
  analysis	
  by	
  considering the	
  
incidence rate	
  in controls	
  not being 0.




Therefore I have	
  performed the analyses using the original data as well as the data
modified by adding 1 tumor to the control. I implemented the poly-­‐3	
  (or poly-­‐6)
trend test in R using the formula described in the file, Poly3	
  correction	
  
factor[1].docx.




The results are summarized in Table 1 for brain gliomas




Table 1. Incidence of brain gliomas in male rats exposed to GSM-­‐ or CDMA-­‐modulated
RFR, comparing control data with 0 vs. 1 tumor.




RFR W/kg pvalue 
0 1.5 3 6 




GSM 0 3 3 2 0.9771 
GSM 1 3 3 2 0.8668 
CDMA 0 0 0 3 0.0233 
CDMA 1 0 0 3 0.1077 
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Poly-­‐6	
  adjusted	
  rates were used in	
  the chi-­‐square	
  trend	
  test.	
   The 1st and 3rd rows	
  
correspond to the original data with 0 tumor observed in the control group (Th
numbers in Table 1 here	
  are	
  identical to	
  those	
  in Table	
  1 in the	
  original report).	
   The
test	
  is significant for CDMA	
  exposures (pvalue	
  = 0.0233).	
   However,	
  it is not
significant after adding 1 tumor to the control group (pvalue	
  = 0.1077,	
  the 4th row).




Similar analysis was performed	
  for heart schwannomas.	
   The results	
  are	
  
summarized in Table 2.




Table 2. Incidence of heart schwannomas in male rats exposed to GSM-­‐ or CDMA-­‐
modulated RFR, comparing control data with 0 vs. 1 tumor.




RFR W/kg pvalue 
0 1.5 3 6 




GSM 0 2 1 5 0.0431
 
GSM 1 2 1 5 0.1079
 
CDMA 0 2 3 6 0.0144
 
CDMA 1 2 3 6 0.0365
 




Poly-­‐3	
  adjusted	
  rates were used in	
  the chi-­‐square	
  trend	
  test.	
   The 1st and 3rd rows	
  
correspond to the original data with 0 tumor observed in the control group (Th
numbers in Table 2 here are identical to those in Table 3 in the original report).	
   The
tests are significant for both GSM (pvalue	
  = 0.0431)	
  and CDMA (pvalue	
  = 0.0144)	
  
exposures.	
   However,	
  only CDMA	
  exposure remains significant after adding 1 tumor
to the control	
  group	
  (pvalue	
  = 0.0365,	
  the 4th row).




Since the incidence of heart schwannomas in the 6 W/kg males was significantly	
  
higher in CDMA	
  exposed males than the control group in the	
  original report,	
  I also
analyzed the impact of adding 1 tumor to the control group




Table 3.	
  Incidence of heart schwannomas in male rats exposed to 6 W/kg CDMA-­‐
modulated RFR, comparing control data with	
  0 vs. 1 tumor.




RFR W/kg pvalue
 
0 6
 




CDMA 0 6 0.0381
 
CDMA 1 6 0.0986
 




Poly-­‐3	
  adjusted	
  rates	
  were	
  used	
  in the	
  chi-­‐square	
  trend	
  test.	
   The 1st row
corresponds to the original data with 0 tumor observed in the control group. The
test	
  was significant	
  for CDMA	
  exposures (pvalue	
  = 0.0381). However,	
  it was	
  not
significant after adding 1 tumor to the control group (pvalue = 0.0986, the 2nd row).
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Conclusions	
  




Increased incidence	
  of heart schwannomas in male rats exposed to GSM-­‐	
  or CDMA-­‐
modulated RFR is statistically significant by	
  the	
  chi-­‐square	
  trend	
  test.	
   The evidence
is better for CDMA	
  exposure than	
  GSM	
  exposure.	
   I think additional	
  experiments are
needed to assess if the incidence	
  of brain gliomas in male rats exposed to GSM-­‐ or
CDMA-­‐modulated	
  RFR is significantly higher than	
  the control	
  group or not.	
  




My additional comments are summarized below.




1. I compared poly-­‐3 adjusted number from Table 3 in the original repor
versus the	
  poly-­‐3	
  adjusted number that I calculated using the raw data from the
excel files.	
   Supplementary	
  Figure S1 shows that these two sets of numbers agre
with each other	
  in general.	
   This is in contrast	
  to the comparison for poly-­‐6	
  adjusted	
  
number from Table 1 in the original report versus the poly-­‐6 adjusted number that I
calculated	
  using the	
  raw	
  data from the excel files (Supplementary Figure S2).	
   In
fact, the adjusted rat numbers from Table 1 and Table 3 of the original report look	
  
quite	
  similar (Supplementary Figure S3). This suggests that	
  the poly-­‐3	
  adjusted	
  
number was used in the footnotes	
  in both	
  Table	
  1 and	
  Table	
  3 in the	
  original report.	
  




2. I noted that in Table S2 the adjusted numbers in from.original.report and
poly3 are	
  identical	
  at Dose	
  0 and 1.5 for both CDMA and GSM	
  as well	
  as at Dose 3 for
GSM but differ slightly	
  in the	
  other	
  treatment	
  doses for heart schwannomas.	
   One
possible	
  cause	
  of the difference	
  is that the version	
  of the raw	
  data	
  in the excel files
differs from that used to generate the original report. The second possibility is typ
in the	
  footnote	
  in Table	
  3. I also	
  generated Table	
  S3 that has	
  the poly-­‐6	
  adjusted
numbers for brain gliomas. The two sets of the poly-­‐6	
  adjusted numbers are	
  ver
different.	
  




3. There are	
  a couple	
  of errors in the	
  footnote	
  of Table	
   in the	
  original report.	
  
2/74.05	
  (5%) should	
  be	
  2/74.05	
  (2.7%). 3/78.67 (4%) should	
  be	
  3/78.67 (3.8%).	
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Supplementary	
  Information




Table S1. Expected percentage of observing different numbers of tumors in the
controls based	
  on binomial distribution.




0"tumor 1"tumor 2"tumors >2"tumors 
control"for"glioma 40% 37% 17% 6% 




control"for"heart"schwannoma 43% 37% 15% 5% 




The percentage	
  was	
  calculated with 1.7% historical	
  control	
  rate	
  for male rats
(gliomas) and with poly-­‐6	
  adjusted animal number, 53. Similarly, the percentage
was calculated with 1.3% historical	
  control	
  rate for male (heart schwannoma) and
with poly-­‐3	
  adjusted animal number, 65.




Table S2.	
   The poly-­‐3	
  adjusted	
  rat numbers in Table in the original report and	
  those
calculated from the raw data.




RFR Dose from.original.report poly3 
CDMA 0 65.47 65.47
 
CDMA 1.5 74.05 74.05
 
CDMA 3 78.67 78.35
 
CDMA 6 67.94 66.24
 
GSM 0 65.47 65.47
 
GSM 1.5 74.87 74.87
 
GSM 3 77.89 77.89
 
GSM 6 78.48 77.66
 




The numbers in from.original.report refers to	
  the	
  poly-­‐3	
  adjusted rat number from
Table	
  3 in the	
  original report.	
   The numbers in poly3 refers to the poly-­‐3	
  adjusted	
  
rat numbers that I calculated from the raw data for heart schwannoma.




Table S3.	
   The poly-­‐6	
  adjusted	
  rat numbers in Table in the original report and	
  those
calculated from the raw data.




RFR Dose from.original.report poly6 
CDMA 0 65.47 53.48 
CDMA 1.5 74.05 65.94 
CDMA 3 78.35 73.08 
CDMA 6 66.24 57.5 
GSM 0 65.47 53.48 
GSM 1.5 74.93 67.84 
GSM 3 78.27 71.43 
GSM 6 77.1 72.55 
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The numbers in from.original.report refers to	
  the	
  poly-­‐6	
  adjusted rat number from
Table	
  1 in the	
  original	
  report. The numbers in poly6 refers to the poly-­‐6 adjusted
rat numbers that I calculated from the raw data for brain gliomas.




Figure	
  S1. Comparison of poly-­‐3	
  adjusted	
  rat numbers between those from the
original report versus those calculated	
  from the raw data.




The poly-­‐3	
  adjusted rat number from Table 3 of the original report is compare
with the poly-­‐3	
  adjusted rat number that	
  I calculated from the raw data for heart
schwannomas experiment
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Figure S2. Comparison	
  of poly-­‐6	
  adjusted	
  rat numbers between those from the
original report versus those calculated	
  from the raw data.




The poly-­‐6	
  adjusted rat number from Table 1 of the original report is compare
with the poly-­‐6	
  adjusted rat number that I calculated from the raw data for brain	
  
gliomas experiment




Figure S3. Comparison	
  of poly-­‐6	
  adjusted	
  rat numbers between those from the
original report versus those calculated from the raw data.




The adjusted rat numbers from Table 1 and Table 3 of the	
  original report are	
  
compared with each other.
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Appendix G1: Reviewer's comments 




Reviewer: Aleksandra M. Michalowski, M.Sc., Ph.D., Laboratory of Cancer Biology and 
Genetics, NCI 
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REVIEWER COMMENTS
  




Reviewer’s Name: 
Aleksandra M. Michalowski, Ph.D., M.Sc., National Cancer Institute/LCBG 




Report  Title:  
Report of Partial Findings from the National Toxicology Program Carcinogenesis Studies of Cell 
Phone Radiofrequency Radiation (Whole Body Exposures); Draft 3-16-2016 




Charge: To peer review the draft report and comment on whether the scientific evidence 




supports NTP’s conclusion(s) for the study findings. 




1. 	 Scientific criticisms: 




a. 	 Please comment on whether the information presented in the draft report, including 
presentation of data in any tables, is clearly and objectively presented. Please suggest any 
improvements. 




Overall, the information included in the report is presented in a comprehensive 
and accurate manner. Specifically, the experimental design and conditions are 
sufficiently documented and the choice of statistical approaches is explained; the results 
are well organized and necessary details are provided. 




Nevertheless, a few additions could be suggested: 




(1) Appendix tables for all poly-k tests performed could be added. I believe this would 
enhance the presentation of the adjusted rates and the strength of the statistical 
evidence. As a possible example I prepared the below table using the R package MCPAN 
and its poly3test() function. 




poly-3 Heart Schwannoma Malignant, Male Heart Schwannoma Malignant, Female 




CDMA exposure 0 1.5 3 6 0 1.5 3 6 




X 0 2 3 6 0 2 0 2 




N 90 90 90 90 90 90 90 90 




adjusted n 63.8 72.4 77.1 66.6 67.9 71.8 70.3 78.0 




Dunnett contrast  1.5 - 0 3 - 0 6 - 0  1.5 - 0 3 - 0 6 - 0 




Estimate 0 0.03 0.04 0.09 0 0.03 0 0.03 




Statistic  1.24 1.58 2.45  1.26 0 1.24 




p-value  0.2704 0.1542 0.0209  0.2466 0.7992 0.2562 




Williams contrast  (6,3,1.5) - 0 (6,3) - 0 6 - 0  (6,3,1.5) - 0 (6,3) - 0 6 - 0 




Estimate 0 0.05 0.06 0.09 0 0.02 0.01 0.03 




Statistic  2.78 2.75 2.45  1.27 0.88 1.24 




p-value  0.0056 0.0060 0.0138  0.1661 0.2871 0.1744 




(2) In the portion of the text describing poly-k test results, p-values are given for 
significant pairwise comparisons; I would also give the p-values estimated for the 
significant trends (maximum test). 




58




. CC-BY 4.0 International licensepeer-reviewed) is the author/funder. It is made available under a
The copyright holder for this preprint (which was not. http://dx.doi.org/10.1101/055699doi: bioRxiv preprint first posted online May. 26, 2016; 







http://dx.doi.org/10.1101/055699



http://creativecommons.org/licenses/by/4.0/











 




        
   




 




         
          




        
       




      
 




              
      




 




      




      




 




      




      




 




      




      




 




      




      




 




      




   
 




        
       




 




         
    




       
         




      
           




  
     




        
           




         
        
  




           
         




           
       




   
   
 




 
  
     
          
          
 
 
 
 
 
 
 
 




(3) Information could be included regarding the software or programming environment 
used for the computations. 




(4) In the portion of the text describing differences in survival at the end of the study 
between control and RFR-exposed animals (page 5§2) the compared characteristic is not 
named (median survival, TSAC?) and also no numerical values of the estimates or the 
range of differences are given. I would add numbers in the text or an Appendix table 
showing the group survival estimates described in this paragraph. 




Median survival	 TSAC percentage 
CDMA Female Male GSM Female Male 




0 737 662.5 0 737 662.5 




1.5 734 719 1.50 738 729 




3 737 731 3 737 730 




6 738.5 717 6 738 731 




CDMA Female Male GSM Female Male 




0 53 28 0 53 28 




1.5 49 48 1.5 58 50 




3 56 61 3 52 56 




6 68 48 6 63 67 




b.  	 Please comment on whether NTP’s scientific interpretations of the data are objective and 
reasonable. Please explain why or why not. 




Appropriate statistical design and methods were applied in accord with the 
FDA/NTP guidelines for conducting long-term rodent carcinogenicity studies and 
analyses. The results and limiting issues were objectively discussed. The critical issue of 
shorter survival in the male control group was addressed with regard to the percentage 
of animals surviving to terminal sacrifice in historical control data (avg. 47%, range 24% 
to 72%) and the possible impact of the observed age of tumor occurrence on the 
statistical inference. 




I believe detailed information about animal selection and randomization 
procedures should be given so that the potential for allocation bias could be judged. 
As shown in the figure below, the lower survival rate to terminal sacrifice (28%) in the 
male control is accompanied by the higher rate of moribund sacrifice (49%); in the male 
group exposed to CDMA with 6 W/kg, a higher rate of natural death was observed 
(46%). 




It has been reported that insufficient randomization can lead to differences in 
survival rates. As an example, in a carcinogenicity study on aspartame it was suggested 
that lack of randomization to different rooms may have possibly been the cause of low 
survival rates (27%) in the control female group due to a high background infection rate 
(EFSA, 2006; Magnuson, B., Williams, G.M., 2008). 
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2. Please identify any information that should be added or deleted: 




A statement of the required statistical significance level should be added. FDA guidance 
suggests the use of significance levels of 0.025 and 0.005 for tests for positive trends in incidence 
rates of rare tumors and common tumors, respectively; for testing pairwise differences in tumor 
incidence the use of significance levels of 0.05 and 0.01 is recommended for rare and common 
tumors, respectively. If power calculations to determine the required sample size were performed, 
the results should also be included. 




3. The scientific evidence supports NTP’s conclusion(s) for the study findings: 




The NTP’s overall draft conclusion was as follows: “Under the conditions of these studies, the 




observed hyperplastic lesions and neoplasms outlined in this partial report are considered likely 




the result of exposures to test article A and test article B. The findings in the heart were 




statistically stronger than the findings in the brain.” 




In my view, the results support the conclusion of likely carcinogenic effect of the 
RFR-exposure on Schwannoma heart lesions in male Harlan Sprague Dawley rats. 




Possible carcinogenic effects in the brain are marginal and are not sufficiently 
supported by statistical evidence in the male Harlan Sprague Dawley rats. 




In the female Harlan Sprague Dawley rats very few lesions were observed in 
either site and statistical significance was not reached at all. 
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Appendix G1: Reviewer's comments 




Reviewer: R. Mark Simpson, D.V.M., Ph.D., Laboratory of Cancer Biology and Genetics, NCI 
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Analysis of National Toxicology Program (NTP) study evaluating risk in rat lifetime 
exposure to GSM or CDMA RFR. 




Notes: 




The NTP study document acknowledges several study limitations [page 10, discussion 
section]. Potential limitations should prominently factor into considerations regarding 
the context of the findings, as well as their interpretation and application. 




Working list of limitations potentially impacting NTP study interpretations 
• Difficulty in achieving diagnostic consensus in lesions classifications of rare, 
unusual, and incompletely understood lesion association 
• Document appears to indicate that the second Pathology Working Group 
(PWG) empaneled to review and obtain lesion classification consensus, 
following the inability of the initial PWG to do so, may have reviewed different 
lesions sets 
• No record of clinical disease manifestations due to lesions involving heart and 
brain [note lesions in heart and brain are mutually exclusive; affected rats have 
either one or the other and do not appear to have the involvement of both 
organs together (appendix E)] 
• Lesions, including malignancies, do not appear to materially shorten lifespan, 
except for a subgroup of rats (less than 1/3 of affected rats) with malignant 
Schwannomas in heart 
• Lack of shortened lifespan as a consequence of malignancy for the majority of 
affected rats contrasts with shortened lifespan of male control rats for which 
there is absence of attributable cause of death. The survival of the control 
group of male rats in the current study (28%) was relatively low compared to 
other recent NTP studies (avg 47%, range 24 to 72%). 




Creates greater reliance on statistical controlling for survival disparities 
and reliance on historical controls 




• Reliance on historical controls made up of rats of different genetic strain 
background, held under different environmental conditions 
• Absence of data on incidence of more frequently expected tumor occurrences 
in rats (background lesions) 




Documenting the nature of the brain and cardiac lesions observed in RFR exposed 
rats and placing them into test article exposure-related context, in contrast to potential 
for their occurring spontaneously, are important and challenging goals.  The NTP 
study limitations make the interpretation of reasonable risk more complicated. NTP 
acknowledgements of study limitations appear factored into one of NTP’s reviewer’s 
study conclusion, i.e., findings represent “some evidence” for a test article effect in 
statistically significant trend for Schwannomas; an opinion which is coupled with a 
conclusion for “equivocal evidence” of an effect in relation to malignant gliomas of the 
brain [NTP Appendix F, Reviewer Comments].   




The summation from Appendix F reviewers regarding existence of test article effect is 
less than conclusive. The NTP study documents a series of cytoproliferative changes 
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in heart and brain.  The nature of some of the changes is challenging diagnostically 
and appears to be incompletely understood.  These findings are presented in the 
absence of complete analysis of the entire consequences of the study effects. For 
example, no potential significance for test article effect context is given to any of 
granular cell proliferative lesions of the brain, a finding mentioned only as a contrast to 
what was less well understood pathologically (NTP Appendix C, Pathology). It is 
noteworthy that the lesion types analyzed in the NTP RFR study under review are 
uncommon historically in rats, in the organs discussed. Furthermore, the malignancies 
of neuroglia appear to be paired with the occurrence of poorly understood changes 
involving neuroglial cell hyperplasias in the central and peripheral nervous systems.  
Little information can be gleaned from the literature about the nature and significance 
of these latter proliferative changes, interpreted by NTP as nonneoplastic and non-
inflammation-reactive neuroglial cell in nature.  Although unclear in the NTP study 
document, it is plausible that the particular lesion constellation, along with the relative 
novelty of some lesions, contributed to the lack of consensus regarding the nature of 
the lesions on the part of the initial PWG study pathologists.  Concern raised by one of 
the reviewers (Appendix F, Reviewer Comments) regarding how this difficulty in ability 
to classify lesions might impact comparisons to historical control lesion incidence data 
(NTP Table D) is certainly principled.  




The extraordinary PWG process, presumably posed by the difficult diagnostic 
interpretations, has the potential to influence the reliance on historical controls.  In this 
regard, study limitations concerning determination of whether or not there is a test 
article effect include the substantially poor survival of male rats in the control group. 
The survival of the control group of male rats in the study under review (28%) was 
relatively low compared to other recent NTP studies (avg 47%, range 24 to 72%). This 
apparently led to greater statistical construction to account for the impact of study 
matched controls, and created increased reliance upon historical data of rare tumor 
incidences in control animals taken from other chronic carcinogenicity studies. NTP 
acknowledges a limitation in using the historical incident data and a small study match 
control group due to poor survivability.  There are potential sources of variability when 
using historical controls of different rat strains and fluctuating study conditions 
(environment, vehicle, route of exposure, etc.), as is the case here. It seems less 
than clear what appropriate background lesion incidence is, as NTP indicates some 
data involve other strains of rats. The range of lesion incidence in historical controls 
could mean that the true incidence of some lesions varies considerably and might be 
considered rare or more common depending upon the incidence rate. 




The guidance manual on Statistical Aspects of the Design, Analysis and Interpretation 
of Chronic Rodent Carcinogenicity Studies of Pharmaceuticals by the FDA provided 
for this review discusses applying comparisons using historical control lesion 
incidences at some length [beginning page 27, line 996]. Considering lesions as being 
rare or more common appears to influence selection of the level of statistical 
significance for comparisons.  It appears that analysis for significant differences in 
tumor incidence between the control and the dose groups for these NTP studies has 
been established at the 0.05 level (NTP Tables 1,3,5).  Interpretations of trend tests 
may be influenced by the choice of decision rule applied.  Such choices can result in 
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about twice as large overall false positive error as that associated with control-high 
pairwise comparison tests [page 28, line 1012-1026].  The FDA guidance manual 
[page 31, line 1136] highlights concern regarding reliance upon historical control 
incidence data, stating that using historical control data in the interpretation of 
statistical test results is not very satisfactory because the range of historical control 
rates is usually too wide.  This is especially true in situations in which the historical 
tumor rates of most studies used are clustered together, but a few other studies give 
rates far away from the cluster. When the range of historical control data is simply 
calculated as the difference between the maximum and the minimum of the historical 
control rates, the range does not consider the shape of the distribution of the rates. 
These circumstances may impose some limitations on optimal risk assessment 
designs. 




Somewhat paradoxically then, NTP study limitations including that imposed due to 
reliance upon less than optimal historical control lesion incidence data for much of the 
comparisons between treated and untreated rats, is confronted by existence of a 
difficult to classify and incompletely understood lesion constellation interpreted to 
include neuroglial cell hyperplasia. Notwithstanding, this confounding proliferative 
lesion occurring in the context along with malignancies of apparently similar 
histogeneses, sustains a level of concern for a rare injury mechanism related to test 
article effect. Additional information about the study together with an assessment of 
the statistical analyses may enhance the value of this analysis. 




R. Mark Simpson, D.V.M., Ph.D. 
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NTP Responses to Pathology	
  Reviewer' Comments April 12, 2016




Reviewers:	
  R. Mark Simpson,	
  D.V.M.,	
  Ph.D. and Diana	
  Copeland Haines, D.V.M.




Responses Relating	
  to	
  the Pathology Review Process




Drafts of	
  the PWG reports are provided. As described	
  in	
  the PWG report, the specific	
  task of the
first PWG (January 29th 2016) was to: 1) confirm the presence	
  of glial cell hyperplasia	
  and malignant
gliomas in the brain and Schwann cell hyperplasia and	
  schwannomas in the heart;	
  2) develop	
  
specific	
  diagnostic	
  criteria in the brain for	
  distinguishing glial cell hyperplasia from malignant	
  glioma
and gliosis,	
  and in the heart for distinguishing between	
  Schwann cell hyperplasia	
  and schwannoma.	
  
The PWG participants confirmed the malignant gliomas and schwannomas,	
  but the criteria for
distinguishing between	
  hyperplasia and	
  neoplasia differed	
  between	
  the participants.




In order to clearly establish specific diagnostic criteria for the differentiation between hyperplastic
and neoplastic lesions in	
  the brain	
  and	
  heart, two	
  additional PWGs were	
  convened. The participants
for	
  the second (February 25,	
  2016)	
  and third (March 3, 2016) PWGs were selected based on their
distinguished	
  expertise in the fields of	
  neuropathology and cardiovascular pathology, respectively.
Some	
  of the	
  participants were leaders in the International Harmonization of	
  Nomenclature and
Diagnostic Criteria initiative.	
   The neuropathology experts of the second PWG confirmed the
malignant gliomas in the brain, established diagnostic criteria for glial cell hyperplasia, and	
  agreed	
  
that	
  the hyperplastic lesions are	
  within a continuum leading to malignant glioma. The
cardiovascular pathology	
  experts	
  of the third PWG established specific diagnostic criteria for
Schwann cell hyperplasia and	
  schwannoma in	
  the endocardium and	
  myocardium,	
  and reviewed and
confirmed all	
  cases of Schwann cell	
  hyperplasia and schwannoma observed	
  in these studies. The
outcome of the PWG provided	
   very high degree	
  of confidence	
  in the	
  diagnoses.




The participants of the first PWG (January 29th 2016) only reviewed a subset of the glial lesions that
were observed in the studies. The review	
  for the second PWG (February 25, 2016)	
  included all glial
lesions in the studies including the subset that	
  was reviewed in the first PWG.




Responses Relating	
  to	
  Considerations of Historical Control Data




For NTP	
  toxicology and carcinogenicity studies, the concurrent controls are always the primary
comparison group. However, historical control information is	
  useful particularly	
  in instances	
  when
there is differential survival between controls and exposed groups, as was observed	
  in the RFR
studies. Rates for glial cell neoplasms and	
  heart schwannomas from control groups of male Harlan	
  
Sprague	
  Dawley rats from other recently completed NTP studies are	
  presented in Appendix D of the	
  
3-­‐16-­‐2016	
  draft report.	
  While Harlan Sprague Dawley rats are an outbred strain,	
  they are	
  considered
single	
  genetic strain in the	
  same	
  sense	
  as other outbred strains, such as the	
  Long-­‐Evans or Wistar




rat.	
   Therefore, these historical control tumor	
  rates are applicable to this study. However, it’s
important to note that the studies listed in Appendix D were carried out at laboratories other than
the RFR studies, and under	
  different	
  housing and environmental conditions. At the time of the 3-­‐16-­‐
201 draft report,	
  not all of these studies had	
  undergone a complete pathology peer review. In the
past several weeks NTP pathologists have reviewed	
  brain	
  and	
  heart slides from these male rat
control groups, and have confirmed, with few exceptions, the low rates	
  of hyperplastic	
  and
neoplastic lesions reported	
  in	
  Appendix D, applying the diagnostic	
  criteria established during the
PWGs outlined in Appendix C.
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NTP Comments on Statistical Issues	
  Raised by	
  the Reviewers April 12,	
  2016




Given the multiple comparisons inherent in this kind of work, there is a high risk of false positive
discoveries (Michael S. Lauer).




Although	
  the NTP conducts statistical tests on multiple cancer endpoints in any given study,	
  
numerous authors have shown that the study-­‐wide false positive rate does not greatly exceed	
  0.05
(Fears et	
  al., 1977; Haseman, 1983; Office of	
  Science and Technology Policy, 1985; Haseman, 1990;
Haseman	
  and	
  Elwell, 1996; Lin	
  and	
  Rahman, 1998; Rahman	
  and	
  Lin, 2008; Kissling et al., 2014). One
reason for	
  this is that	
  NTP’s carcinogenicity	
  decisions are	
  not based solely on statistics and in many
instances statistically significant findings are not concluded to be	
  due	
  to the	
  test agent. Many factors
go into this determination including whether there were pre-­‐neoplastic lesions, whether there was a
dose-­‐response relationship, biological plausibility,	
  background rates and variability of the tumor, etc.	
  
Additionally, with rare tumors especially, the actual	
  false positive rate of each individual	
  test	
  is well
below 0.05, due to	
  the discrete nature of the data, so	
  the cumulative false positive rate from many
such tests	
  is	
  less than person would expect by multiplying 0.05 by the number of tests conducted
(Fears et	
  al., 1977; Haseman, 1983; Kissling et	
  al., 2015).




I’m getting slightly different values for poly-­‐k	
  adjusted denominators (Michael S. Lauer).




I compared poly-­‐-­‐-­‐3 adjusted number fromTable 3 in the original report versus the poly-­‐-­‐-­‐3 adjusted
number that I calculated using the raw data from the excel files. Supplementary Figure S1 shows that
these two sets of numbers agree with each other in general. This is in contrast to the comparison for poly-­‐
-­‐-­‐6 adjusted number from Table 1 in the original report versus the poly-­‐-­‐-­‐6 adjusted number that I
calculated using the raw data from the excel files (Supplementary Figure S2). In fact, the adjusted rat
numbers from Table 1 and Table 3 of the original report look quite similar (Supplementary Figure S3).
This suggests that the poly-­‐-­‐-­‐3 adjusted number was used in the footnotes in both Table 1 and Table 3 in
the original report. (Max Lee)




I noted that in Table S2 the adjusted numbers in from.original.report and poly3 are identical at Dose 0
and 1.5 for both CDMA and GSM as well as at Dose 3 for GSM but differ slightly in the other treatment
doses for heart schwannomas. One possible cause of the difference is that the version of the raw data in
the excel files differs from that used to generate the original report. The second possibility is typo in the
footnote in Table 3. I also generated Table S3 that has the poly-­‐-­‐-­‐6 adjusted numbers for brain gliomas.
The two sets of the poly-­‐-­‐-­‐6 adjusted numbers are very different. (Max Lee)




Information could be included regarding the software or programming environment used for the
computations. (Aleksandra M. Michalowski)




The adjusted denominators in Table of the original report were labeled as poly-­‐6	
  denominators,
but were actually poly-­‐3	
  denominators. This error was noted and brought to Dr Tabak’s attention by
Dr. Bucher in a March 22 email.




The p-­‐values and adjusted denominators calculated by	
  NTP are correct, except as noted for Table 1,
and were	
  calculated using validated poly-­‐k	
  software.	
   This software is coded in Java and is
embedded within NTP’s TDMSE (Toxicology Data	
  Management System Enterprise) system.	
   Poly-­‐k	
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calculations conducted by	
  the reviewers in R may vary slightly from the NTP’s calculation due to	
  
selection of study length and the NTP’s use of the Bieler-­‐Williams variance adjustment and a
continuity	
  correction. In his calculations, Dr. Lauer used	
  90 weeks as the study length, whereas the
actual study length was 10 weeks. It	
  is not	
  apparent from the	
  R documentation that the Bieler-­‐
Williams adjustment or the continuity correction is incorporated into the poly-­‐3	
  calculations in R. In
his calculations, Dr. Lee used	
  two-­‐sided p-­‐values. In NTP statistical tests for carcinogenicity, the
expectation is that if the test article is carcinogenic, tumor rates should	
  increase with	
  increasing
exposure; thus, the	
  NTP	
  employs one-­‐sided tests	
  and p-­‐values are one-­‐sided. Using one-­‐sided p-­‐
values in Dr. Lee’s Table 1, the GSM trend if there were brain glioma	
  in the	
  control group remains
nonsignificant, but the CDMA	
  trend	
  approaches 0.05 (p	
  = 0.054) if there were brain glioma	
  in the	
  
control group. In Dr. Lee’s	
  Table 2, the one-­‐sided p-­‐value for the GSM trend if there were 1 heart
schwannoma in the control group approaches 0.05 (p	
  = 0.054) and	
  the one-­‐sided p-­‐value for the
CDMA	
  trend	
  in	
  heart schwannomas remains significant at = 0.018 if there were 1 heart
schwannoma in the control group.	
  In Dr. Lee’s Table 3, the one-­‐sided p-­‐value for the CDMA pairwise
comparison is significant at p = 0.049 if there were 1 heart schwannoma in the control	
  group.




statement of the required statistical significance level should be added. FDA	
  guidance suggests the use
of significance levels of 0.025 an 0.005 for tests for positive trends in incidence rates of	
  rare tumors and
common tumors, respectively; for testing pairwise differences	
  in tumor incidence the use of significance
levels of 0.05 and 0.01 is recommended for rare and common tumors, respectively. (Aleksandra M.
Michalowski)




Although	
  the FDA	
  guidance suggests lowering the significance level for most tests of trend	
  and	
  
pairwise differences, this guidance is based	
  o a misunderstanding of findings reported	
  by Haseman	
  
(1983). In this paper, Haseman discusses several rules proposed	
  by others for setting the
significance level lower than 0.05. If these rules are rigidly followed, Haseman showed that	
  study
conclusions	
  will be consistent with the NTP’s	
  more complex decision-­‐making process, for	
  which 0.05
is the nominal significance level and p-­‐values are taken into consideration along	
  with other factors
(outlined	
  above in	
  response to	
  comment 1) in determining whether the tumor increase is
biologically significant. The NTP does not strictly adhere to	
   specific statistical significance	
  level in
determining whether a carcinogenic effect is present.




Appendix tables for all poly-­‐k	
  tests performed could be	
  added. (Aleksandra M. Michalowski)




Dr. Michalowski proposed a sample table. The rows corresponding to X, N, adjusted n are	
  already
included in the tables or	
  appear the footnotes in the tables.	
   The rows corresponding to “Dunnett
contrast” and “Williams	
  contrast” are not appropriate for dichotomous	
  tumor data. Both Dunnett’s	
  
test	
  and Williams’ test	
  assume that	
  the data are continuous and	
  normally distributed.




In the portion of the text describing poly-­‐k	
  test results, p-­‐values are	
  given for significant pairwise	
  
comparisons; I would also give the p-­‐values estimated for the	
  significant trends. (Aleksandra M.
Michalowski)
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Indicators of significant trends are given in the tables in the form of asterisks next to control	
  group
tumor	
  counts.




There are a couple of errors in the footnote of Table 3 in the original report. 2/74.05 (5%) should be
2/74.05 (2.7%). 3/78.67 (4%) should be 3/78.67 (3.8%). (Max Lee)




Thank you for pointing this out. The percentages will be corrected in our final report.




Were control rats selected in utero like the exposed rats were? Were pregnant dams assigned to
different groups by formal randomization?	
  How were the pups per litter chosen?	
  (Michael S. Lauer).




believe detailed information about animal	
  selection and randomization procedures should be given so
that	
  the potential for	
  allocation bias could be judged. (Aleksandra M. Michalowski)




Pregnant dams were assigned	
  to	
  groups, including the control group, using formal randomization	
  
that	
  sought	
  to also equalize mean body weights across groups. The three pups per sex per litter
were selected using formal randomization, as well. Tumors in the heart and	
  brain	
  were not
observed	
  in	
  littermates, indicating	
  that there	
  was no litter-­‐based	
  bias in	
  the results.




Were all analyses based on the intent-­‐to-­‐treat	
  principle? Were there any crossovers? Were all rats
accounted	
  for by the end	
  of the experiment an were all rats who	
  started	
  in	
  the experiment included	
  in	
  
the final analyses? (Michael S. Lauer)




The intent-­‐to-­‐treat	
  principle is not	
  relevant	
  to this animal experiment, in which all animals that	
  were
assigned to treatment group received the	
  full and equal treatment	
  of	
  that	
  group. There were no
crossovers. All animals	
  that started the experiment were accounted for by	
  the end of the
experiment and included in the	
  final analyses.




The PWG review blinding was not complete. (Michael S. Lauer)




PWG reviewers were blinded to the identity of the test article and the level	
  of exposure but were
not blinded	
  to	
  the fact	
  that	
  there were two different,	
  yet related, test	
  articles (modulations of cell
phone RFR),	
  to emphasize the fact that there was a common control group.




Did the authors perform a prospective sample size calculation? (Michael S. Lauer)




If power calculations to determine the required sample size were performed, the results should also be
included.	
   (Aleksandra M.	
  Michalowski)




Sample	
  size	
  calculations were conducted for this	
  study. However, for detecting carcinogenesis,
sample size and power will depend on the baseline (control) tumor rate and the expected
magnitude of the increase in tumors. For example, at 80% power, sample size requirements will be
quite different for detecting a 2-­‐fold increase in a rare tumor	
  having a spontaneous occurrence of	
  
0.5% compared to 2-­‐fold increase in a more common tumor	
  having a spontaneous occurrence of	
  
10%. Because	
  many different tumor types having wide	
  range	
  of spontaneous occurrence are
involved in these studies, there is no “one-­‐size-­‐fits-­‐all” sample	
  size; rather, the	
  sample	
  size	
  is a




3
 
69




. CC-BY 4.0 International licensepeer-reviewed) is the author/funder. It is made available under a
The copyright holder for this preprint (which was not. http://dx.doi.org/10.1101/055699doi: bioRxiv preprint first posted online May. 26, 2016; 







http://dx.doi.org/10.1101/055699



http://creativecommons.org/licenses/by/4.0/











	
  




compromise among several factors, including obtaining reasonable power to detect moderate to
large increases for most tumor types,	
  while staying within budgets of time,	
  space,	
  and funding. A
sample of 90 animals	
  per sex per group was	
  selected as	
  providing as	
  much statistical power as	
  
possible across the spectrum of tumors, under the constraints imposed	
  by the exposure system.




The NTP’s carcinogenicity studies are	
  similar in structure	
  to the	
  OECD’s 45 Guideline	
  for
carcinogenicity	
  studies and the	
  FDA’s guidance	
  for rodent carcinogenicity studies of
pharmaceuticals.	
   These guidelines recommend at least 50 animals of each sex per group,	
  but also
mention that an increase in group size provides relatively little increase in statistical power. In the
NTP’s RFR	
  studies, the group	
  sizes were 90 animals of each	
  sex per group, nearly twice as many as
the minimum recommendation.	
   Increasing the	
  group sizes further provides diminishing returns, for
which additional animals do not substantially increase power.




The low power implies that there is high	
  risk of false positive findings (citing	
  Ioannidis, 2005). …
suspect that this experiment is substantially underpowered and that the few positive results	
  found
reflect	
  false positive findings (citing Ioannidis, 2005). (Michael S. Lauer)




It is true that the power is low for detecting moderate increases above a low background tumor rate
of approximately – %,	
  as was seen in the brain and heart tumors.	
   However, this low power does
not correspond to high	
  risk of false positive findings. The paper by Ioannidis that was cited	
  
correctly	
  states	
  that when studies are small or effect sizes are small (i.e., statistical power	
  is low),
“the less likely	
  the research findings are to be true.”	
   Research findings can be “not true”	
  if the result
is a false positive or a false negative.	
   With low statistical	
  power, false negatives are much more
likely than false positives. Therefore, the vast majority of false research findings in a low power	
  
situation will result	
  from the failure to detect	
  an	
  effect when it exists. The false positive rate on any
properly constructed statistical test will not exceed its significance level, alpha.	
   By definition, the
significance level of a statistical test is its false positive rate, and it is typically selected by the
researcher, often at	
  a low fixed value such as 0.05	
  or 5%.




If we were repeating the experiment, we may see some control studies have 1 or more tumors. (Max Lee)
(Dr. Lee also presented analyses of the male rat data, inserting hypothetical data on one tumor-­‐bearing	
  
animal in	
  the control group.)




In light of the historical	
  control	
  data, Dr. Lee demonstrated that several associations became	
  less or
not significant with	
  the insertion	
  of a tumor data point in	
  the control group.	
  While we appreciate
that	
  some other	
  studies had one or	
  more tumors, the NTP considers the concurrent	
  control group as
the most	
  important	
  comparator	
  to the treated groups. We	
  took the historical control tumor	
  rates
into account in a more subjective manner in our interpretation of the findings. In 2010, we asked to
adopt more	
  formal method of incorporating historical control data in	
  our statistical	
  testing, but
our Board	
  of Scientific Counselors voted	
  against adopting the method.




It is puzzling why the control	
  had short survival	
  rate. Given that most of the gliomas and heart
schwannomas	
  are late-­‐developing	
  tumors, it is possible that if the controls were living longer	
  some
tumors might	
  develop. Although the use of	
  poly-­‐3	
  (or poly-­‐6) test intended to adjust the number of rats
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used	
  in	
  the study, it is still important to	
  re-­‐evaluate	
  the	
  analysis by	
  considering the	
  incidence	
  rate	
  in
controls	
  not being 0.	
  (Max Lee)




We do not know why the male rat control group had a low survival rate. We generally d observe
lower survival	
  rates in studies such as	
  the RFR studies	
  in which animals are singly-­‐ rather	
  than group
housed. While some tumors	
  might possibly have arisen in controls if	
  they lived longer, it	
  was
notable that n glial cell or Schwann	
  cell hyperplasias were found	
  in	
  these animals as well.




The poly-­‐k (e.g., poly-­‐3	
  or poly-­‐6) test was developed to adjust for the fact that not all animals
survive to the end of a two-­‐year study, and survival rates may	
  differ among	
  groups. The test is
essentially Cochran-­‐Armitage trend	
  test in	
  which	
  the denominator of the tumor rate in	
  each	
  group	
  
is adjusted downward to better reflect the number of animal-­‐years at risk	
  during	
  the study. Each
animal that develops the	
  tumor or survives to the	
  end of the	
  study is counted as one	
  animal. Each
animal that does not develop the	
  tumor and dies (or is moribund sacrificed) before	
  the	
  end of the	
  
study is counted as a fractional	
  animal.	
   The fraction is calculated as the proportion of the study that
it survived, raised to the k-­‐th power; = 3 or = 6 in this study. The survival-­‐adjusted tumor rate	
  in
each group is then the	
  number of animals having	
  the	
  tumor	
  of	
  interest	
  divided by the total count	
  of	
  
animals at risk of developing the	
  tumor in the group. These survival-­‐adjusted rates are	
  used in the	
  
Cochran-­‐Armitage formula to	
  provide the poly-­‐k	
  test for dose-­‐related trends and pairwise
comparisons	
  with the control group.




The poly-­‐k	
  test has been shown to yield valid inferences about tumor rates in NTP two-­‐year rat and
mouse carcinogenicity studies (Bailer and Portier, 1988; Portier and Bailer, 1989; Portier et al.,
1986). Its theoretical basis is that tumor incidence, while not directly observed unless the tumor is
immediately lethal, follows a Weibull	
  distribution with a shape parameter, k.	
   Verification using NTP
studies	
  has	
  shown that if k is	
  between 1 and 5, setting k = 3 yields	
  a valid statistical test (Portier and
Bailer, 1989; Portier et al, 1986). Thus, most of the time, the NTP uses the poly-­‐3	
  test. If tumor
type is late-­‐occurring, as we observed	
  with	
  the brain	
  gliomas, k = 6 is a better fit to	
  the data and	
  the
poly-­‐6	
  test has	
  more validity.




In the portion of the text describing differences in survival	
  at the end of the study between control	
  and
RFR-­‐exposed animals the	
  compared characteristic is not named an also	
  n numerical values of the
estimates or the	
  range	
  of differences are	
  given. I would	
  ad numbers in	
  the text of a Appendix table
showing the group survival estimates	
  described in this	
  paragraph. (Aleksandra M. Michalowski)




The Statistical Methods section describes the method for comparing survival distributions between
the control and	
  RFR-­‐exposed groups, namely, Tarone’s (1975) life	
  table	
  test to identify exposure-­‐
related trends in survival and Cox’s (1972)	
  method for	
  testing two groups for	
  equality of	
  survival
distributions.
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ADDITIONAL	
  RESPONSE:




Dear All,




Thanks again for all your helpful comments on the NTP	
  RFR studies. I did want to follow up on
one remaining point of disagreement that Mike Lauer alluded to in his comments about low
powered studies. Although we agree that our study design had low power to detect statistically
significant neoplastic effects in the brain and heart, which occurred with both RFR modulations
in male rats, we disagree over the assertion that low power in and of itself, creates false
positive results. We cited a handful of publications outlining the statistical arguments against
this with specific respect to the NTP	
  rodent cancer study design in our response to comments
document sent earlier. Although Mike referred to the example of positive findings in
underpowered	
  epidemiology studies that could not be replicated in larger follow up studies,
there is a growing literature alluding to this problem with respect to experimental animal
studies as well. An example is a relatively recent article by one of our collaborators in
CAMARADES, Malcolm MacLeod.




http://www.nature.com/news/2011/110928/full/477511a.html




It’s	
  important to distinguish between low power to detect effects, and the constellation of
other factors that often accompany low powered experimental animal studies in contributing
to this problem. We’ve	
  addressed this issue in a recent editorial, and these factors are captured
in our published systematic review process for evaluating study quality in environmental	
  health
sciences (Rooney et al., 2014).




http://ehp.niehs.nih.gov/wp-­‐content/uploads/122/7/ehp.1408671.pdf




http://ehp.niehs.nih.gov/wp-­‐content/uploads/122/7/ehp.1307972.pdf




Table 1 in the Rooney et al. report outlines risk of bias considerations that commonly plague
studies carried out by academic researchers that are accounted for in NTP	
  studies.




I provide these examples to assure you that we are completely cognizant of these issues and
take them very seriously. Again, we appreciate the help you’ve	
  provided in assuring that we
appropriately interpret and communicate our findings.




Best
John Bucher
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Cell Phone Towers are Largest Contributor to Environmental Radiofrequency Radiation



3. CA Dept of Health issues warnings on Cell Phone usage



California health officials release guidelines on cellphone radiation



4. Julie Watts report on cell towers



ConsumerWatch: 5G Cellphone Towers Signal Renewed Concerns Over Impacts on Health



Cell Phone Towers are Largest Contributor to
Environmental Radiofrequenc...
Study finds cell towers are largest contributor to environmental
radiofrequency radiation exposure.



California health officials release guidelines on
cellphone radiation
State health officials aren't saying that cellphones pose health
risks, but "the science is evolving"
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5. View four speakers from 1:46:38 through 2:01:15 using this slide presentation.View from 2:01:15 through
2:18:00 for Santa Rosa City Council members’ comments.



City of Santa Rosa Council Meeting March 6, 2018



Thanks,
Amrutha



ConsumerWatch: 5G Cellphone Towers Signal
Renewed Concerns Over Impacts ...
Wireless carriers are installing millions of towers across
the country to enable the new, faster 5G cellphone te...



City of Santa Rosa Council Meeting March 6,
2018
City meeting agendas, packets, archives, and live stream
are always available at https://santa-rosa.legistar.com
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From: Claudia
To: Council, City
Subject: Wireless ordinance
Date: Wednesday, March 14, 2018 8:23:22 AM



Hello,
I am writing to you to urge you to vote against the change in the wireless ordinance.



Best regards,
Claudia
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From: Claudia
To: Architectural Review Board
Cc: Council, City; Clerk, City
Subject: Verizon
Date: Wednesday, March 14, 2018 8:15:49 AM



Dear ARB,
I am writing to you to request that you deny approval of the Verizon cell towers in Palo Alto residential
neighborhoods , due to their appearance, noise and possible harmful effects.  Please keep our city a place where we
want to live.
Best regards,
Claudia
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From: Mary Thomas
To: Architectural Review Board
Cc: Council, City
Subject: Proposed cell towers in Palo Alto
Date: Tuesday, March 13, 2018 7:21:45 PM



To Whom It May Concern,



I am writing to ask you to deny approval to the proposed cell towers in Palo Alto unless Verizon's designs
call for all equipment except the antennas be put completely underground  and for the cell towers to
comply with Palo Alto's noise ordinances.



Sincerely,
Mary Thomas
249 Santa Rita Ave
Palo Alto, CA 94301
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From: Phil Coulson
To: Architectural Review Board
Cc: Council, City; Clerk, City
Subject: Verizon cell tower review by ARB
Date: Tuesday, March 13, 2018 11:07:05 AM



Dear Architectural Review Board members:



     I am aware of the Architectural Review Board (ARB) upcoming hearing this Thursday morning,
March 15th, to consider Verizon’s latest plans to install its first wave of cell towers in Palo Alto’s
residential neighborhoods.  It is out of concern for neighborhood aesthetics, home values and noise
in Palo Alto that I am asking you to deny approval to the proposed cell towers unless Verizon’s designs
call for all the equipment except the antenna to be located completely underground and comply with
Palo Alto’s noise ordinances.



Thank you for your consideration.



Regards,



-Phil Coulson
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From: Alan Cooper
To: Council, City; Architectural Review Board; Clerk, City
Subject: Do not change the existing Wireless ordinance
Date: Tuesday, March 13, 2018 10:27:04 AM



Dear Council Members,



I am a 50 year resident of Palo Alto, and am unhappy about the proliferation of cell towers in our
residential neighborhoods.  The towers are ugly, noisy and they emit radiation potentially affecting our
health. I have a tower within a half block of my house and experience it every day.



I understand you will vote soon to make the process easier for companies to install these devices by
allowing the Director of Planning to bypass ARB and PTC review of these cell towers. 



I ask that you DO NOT approve the request by City Staff to take the ARB and
PTC out of the approval process.   



The ARB and PTC  are part of the public approval process to assure transparency and allow maximum
expert and public input on controversial issues, such as "implanting" cell towers into our neighborhoods.



Thank you,



Alan Cooper
270 Kellogg Ave
Palo Alto
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From: Francesca
To: Amrutha Kattamuri
Cc: Council, City; Clerk, City; Architectural Review Board; Scharff, Gregory (internal)
Subject: Re: Informative links on cell towers cell towers and more
Date: Tuesday, March 13, 2018 10:06:54 AM



Wow, Amrutha, thanks so much for sending all this information! Particularly interesting is #4
- Julie Watts report on cell towers and #5 - City of Santa Rosa Council Meeting March 6,
2018. There are a lot of people up in arms about having small cells shoved in our
neighborhoods.



Francesca



On Mar 13, 2018, at 9:37 AM, Amrutha Kattamuri <vkattamuri@yahoo.com>
wrote:



Dear All,



I am sending the following links to articles/information/videos on cell towers for you to go
through.



1. Senator Blumenthal, Representative Eshoo Urge FCC to Enforce Exposure Limits for
Those Who Work Near Wireless Towers



Senator Blumenthal, Representative Eshoo Urge FCC to Enforce Exposure Limits for
Those Who Work Near Wireless Towers



2. This is the link to the new and latest study on cell towers (Los Angeles was the study
site in the United States)



Cell Phone Towers are Largest Contributor to Environmental Radiofrequency Radiation



Senator Blumenthal, Representative Eshoo Urge
FCC to Enforce Exposure Li...



Cell Phone Towers are Largest Contributor to
Environmental Radiofrequenc...
Study finds cell towers are largest contributor to environmental
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3. CA Dept of Health issues warnings on Cell Phone usage



California health officials release guidelines on cellphone radiation



4. Julie Watts report on cell towers



ConsumerWatch: 5G Cellphone Towers Signal Renewed Concerns Over Impacts on Health



5. View four speakers from 1:46:38 through 2:01:15 using this slide presentation.View from
2:01:15 through 2:18:00 for Santa Rosa City Council members’ comments.



City of Santa Rosa Council Meeting March 6, 2018



radiofrequency radiation exposure.



California health officials release guidelines on
cellphone radiation
State health officials aren't saying that cellphones pose health
risks, but "the science is evolving"



ConsumerWatch: 5G Cellphone Towers Signal
Renewed Concerns Over Impacts ...
Wireless carriers are installing millions of towers across
the country to enable the new, faster 5G cellphone te...
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https://www.youtube.com/watch?v=61h_vuBujw0
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Thanks,
Amrutha



City of Santa Rosa Council Meeting March 6,
2018



City meeting agendas, packets, archives, and live stream are
always available at https://santa-rosa.legistar.com
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From: Amrutha Kattamuri
To: Council, City; Clerk, City; Architectural Review Board; Scharff, Gregory (internal)
Subject: Informative links on cell towers cell towers and more
Date: Tuesday, March 13, 2018 9:39:46 AM



Dear All,



I am sending the following links to articles/information/videos on cell towers for you to go through.



1. Senator Blumenthal, Representative Eshoo Urge FCC to Enforce Exposure Limits for Those Who Work
Near Wireless Towers



Senator Blumenthal, Representative Eshoo Urge FCC to Enforce Exposure Limits for Those Who Work
Near Wireless Towers



2. This is the link to the new and latest study on cell towers (Los Angeles was the study site in the
United States)



Cell Phone Towers are Largest Contributor to Environmental Radiofrequency Radiation



3. CA Dept of Health issues warnings on Cell Phone usage



California health officials release guidelines on cellphone radiation



Senator Blumenthal, Representative Eshoo Urge
FCC to Enforce Exposure Li...



Cell Phone Towers are Largest Contributor to
Environmental Radiofrequenc...
Study finds cell towers are largest contributor to environmental
radiofrequency radiation exposure.
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4. Julie Watts report on cell towers



ConsumerWatch: 5G Cellphone Towers Signal Renewed Concerns Over Impacts on Health



5. View four speakers from 1:46:38 through 2:01:15 using this slide presentation.View from 2:01:15 through
2:18:00 for Santa Rosa City Council members’ comments.
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California health officials release guidelines on
cellphone radiation
State health officials aren't saying that cellphones pose health
risks, but "the science is evolving"



ConsumerWatch: 5G Cellphone Towers Signal
Renewed Concerns Over Impacts ...
Wireless carriers are installing millions of towers across
the country to enable the new, faster 5G cellphone te...
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Thanks,
Amrutha
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From: Liping Ding
To: Council, City
Cc: Architectural Review Board
Subject: vote against changing the ordinance!
Date: Tuesday, March 13, 2018 12:11:47 AM



Dear Mayor Kniss,



 



Thank you for ensuring that United Neighbors was notified promptly that City Council
will next be considering the proposed changes to the Wireless ordinance on Monday,
March 19th.   We look forward to seeing you and your colleagues at that meeting.



 



When you meet, I urge you, on behalf of United Neighbors, to vote against changing
the Wireless ordinance.  As the City Attorney wrote to City Council in her 4/29/15
report regarding what is now the existing ordinance, this ordinance requires—and
“require” is her word—that no new or collocated cell towers may be installed in Palo
Alto without both an architectural review and conditional use permit findings. Yet now
Senior Staff are recommending you allow the Director of Planning, if she so chooses,
to bypass ARB and PTC review of these cell towers. 



The fact is, now more than ever, both an architectural review and conditional use
permit findings are necessary to protect residents from the juggernaut that is the
telecom industry as it seeks to install commercial facilities next to our homes.  Now is
not the time--when applications for new cell towers here are at 150 and counting--to
make it easier for Verizon, AT&T et al. to come into Palo Alto’s residential
neighborhoods and do as they please.  In fact, most other California cities are
currently in the process of making their Wireless ordinances tougher, not weakening
them.



 



Please consider, what sense does it make to dispense with the experience,
professionalism and depth of knowledge of the Architectural Review Board when
dealing with this critical issue?  And what possible virtue can there be in changing the
ordinance so that, at the Director’s discretion, the only way residents would be able
make their views heard in a public forum—or to go face-to-face with the telecom
companies—would be to pay to appeal proposed cell towers?



 



Why, in short, should the power to review cell tower applications be taken out of the
hands of experts, removed from public forums, and turned over to Senior City Staff? 
Why should these decisions be made behind closed doors?  And where's the
transparency Palo Alto residents are entitled to expect from the people running the
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City?  



 



The fact that the proposed changes to the code do not dictate that the Director
bypass the ARB and the PTC cannot disguise the fact that these changes would
permit the Director to do so—with no explanation to the public, to City Council or to
anyone else..



 



The changes Staff want you to make to the existing code may be good for them by,
for example, allowing them to avoid time-consuming preparations for ARB and PTC
hearings.  But these changes are bad for residents.  And they fly in the face of good
governance.  



 



I am aware, of course, that you are generally sympathetic to the interests of
developers in Palo Alto.  And I am aware, as well, that developers always want more
infrastructure, and cell towers are infrastructure.  But I'm counting on you to also care
about the residents of Palo Alto and to protect them against the invasion of
unnecessarily ugly, noisy, bulky and hazardous cell towers that Verizon and others
are currently proposing.



 



Thank you for your attention.  Please let me know if you have any questions. 



 



Sincerely,



Li Ding











From: Ding Janet
To: Council, City
Cc: Architectural Review Board
Subject: vote against changing the ordinance!
Date: Tuesday, March 13, 2018 12:09:54 AM



 Dear Mayor Kniss,



 



Thank you for ensuring that United Neighbors was notified promptly that City Council
will next be considering the proposed changes to the Wireless ordinance on Monday,
March 19th.   We look forward to seeing you and your colleagues at that meeting.



 



When you meet, I urge you, on behalf of United Neighbors, to vote against changing
the Wireless ordinance.  As the City Attorney wrote to City Council in her 4/29/15
report regarding what is now the existing ordinance, this ordinance requires—and
“require” is her word—that no new or collocated cell towers may be installed in Palo
Alto without both an architectural review and conditional use permit findings. Yet now
Senior Staff are recommending you allow the Director of Planning, if she so chooses,
to bypass ARB and PTC review of these cell towers. 



The fact is, now more than ever, both an architectural review and conditional use
permit findings are necessary to protect residents from the juggernaut that is the
telecom industry as it seeks to install commercial facilities next to our homes.  Now is
not the time--when applications for new cell towers here are at 150 and counting--to
make it easier for Verizon, AT&T et al. to come into Palo Alto’s residential
neighborhoods and do as they please.  In fact, most other California cities are
currently in the process of making their Wireless ordinances tougher, not weakening
them.



 



Please consider, what sense does it make to dispense with the experience,
professionalism and depth of knowledge of the Architectural Review Board when
dealing with this critical issue?  And what possible virtue can there be in changing the
ordinance so that, at the Director’s discretion, the only way residents would be able
make their views heard in a public forum—or to go face-to-face with the telecom
companies—would be to pay to appeal proposed cell towers?



 



Why, in short, should the power to review cell tower applications be taken out of the
hands of experts, removed from public forums, and turned over to Senior City Staff? 
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Why should these decisions be made behind closed doors?  And where's the
transparency Palo Alto residents are entitled to expect from the people running the
City?  



 



The fact that the proposed changes to the code do not dictate that the Director
bypass the ARB and the PTC cannot disguise the fact that these changes would
permit the Director to do so—with no explanation to the public, to City Council or to
anyone else..



 



The changes Staff want you to make to the existing code may be good for them by,
for example, allowing them to avoid time-consuming preparations for ARB and PTC
hearings.  But these changes are bad for residents.  And they fly in the face of good
governance.  



 



I am aware, of course, that you are generally sympathetic to the interests of
developers in Palo Alto.  And I am aware, as well, that developers always want more
infrastructure, and cell towers are infrastructure.  But I'm counting on you to also care
about the residents of Palo Alto and to protect them against the invasion of
unnecessarily ugly, noisy, bulky and hazardous cell towers that Verizon and others
are currently proposing.



 



Thank you for your attention.  Please let me know if you have any questions. 



 



Sincerely,



 



Liping Ding











From: Janet Gu
To: Council, City
Cc: Architectural Review Board
Subject: Vote against changing the ordinance please
Date: Tuesday, March 13, 2018 12:08:07 AM



Dear Mayor Kniss,



 



Thank you for ensuring that United Neighbors was notified promptly that City Council
will next be considering the proposed changes to the Wireless ordinance on Monday,
March 19th.   We look forward to seeing you and your colleagues at that meeting.



 



When you meet, I urge you, on behalf of United Neighbors, to vote against changing
the Wireless ordinance.  As the City Attorney wrote to City Council in her 4/29/15
report regarding what is now the existing ordinance, this ordinance requires—and
“require” is her word—that no new or collocated cell towers may be installed in Palo
Alto without both an architectural review and conditional use permit findings. Yet now
Senior Staff are recommending you allow the Director of Planning, if she so chooses,
to bypass ARB and PTC review of these cell towers. 



The fact is, now more than ever, both an architectural review and conditional use
permit findings are necessary to protect residents from the juggernaut that is the
telecom industry as it seeks to install commercial facilities next to our homes.  Now is
not the time--when applications for new cell towers here are at 150 and counting--to
make it easier for Verizon, AT&T et al. to come into Palo Alto’s residential
neighborhoods and do as they please.  In fact, most other California cities are
currently in the process of making their Wireless ordinances tougher, not weakening
them.



 



Please consider, what sense does it make to dispense with the experience,
professionalism and depth of knowledge of the Architectural Review Board when
dealing with this critical issue?  And what possible virtue can there be in changing the
ordinance so that, at the Director’s discretion, the only way residents would be able
make their views heard in a public forum—or to go face-to-face with the telecom
companies—would be to pay to appeal proposed cell towers?



 



Why, in short, should the power to review cell tower applications be taken out of the
hands of experts, removed from public forums, and turned over to Senior City Staff? 
Why should these decisions be made behind closed doors?  And where's the
transparency Palo Alto residents are entitled to expect from the people running the
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City?  



 



The fact that the proposed changes to the code do not dictate that the Director
bypass the ARB and the PTC cannot disguise the fact that these changes would
permit the Director to do so—with no explanation to the public, to City Council or to
anyone else..



 



The changes Staff want you to make to the existing code may be good for them by,
for example, allowing them to avoid time-consuming preparations for ARB and PTC
hearings.  But these changes are bad for residents.  And they fly in the face of good
governance.  



 



I am aware, of course, that you are generally sympathetic to the interests of
developers in Palo Alto.  And I am aware, as well, that developers always want more
infrastructure, and cell towers are infrastructure.  But I'm counting on you to also care
about the residents of Palo Alto and to protect them against the invasion of
unnecessarily ugly, noisy, bulky and hazardous cell towers that Verizon and others
are currently proposing.



 



Thank you for your attention.  Please let me know if you have any questions. 



 



Sincerely,



 



Janet Ding











From: Miriam Sedman
To: Council, City
Cc: Clerk, City; Architectural Review Board
Subject: Don"t change the existing Wireless ordinance
Date: Monday, March 12, 2018 10:45:26 PM



Dear City Council Members,
 
I urge you, on behalf of Palo Alto residents, to vote against changing the Wireless
ordinance.  As the City Attorney wrote to City Council in her 4/29/15 report regarding
what is now the existing ordinance, this ordinance requires—and “require” is her word
—that no new or collocated cell towers may be installed in Palo Alto without both an
architectural review and conditional use permit findings. Yet now Senior Staff are
recommending you allow the Director of Planning, if she so chooses, to bypass ARB
and PTC review of these cell towers. 



The fact is, now more than ever, both an architectural review and conditional use
permit findings are necessary to protect residents. On a case-by-case basis it is
absolutely necessary for the city to review requests to place cell phone towers in
residential neighborhoods.  
 
For example, a sign proposing a Verizon cell phone tower has appeared in the Triple
El neighborhood and it makes no sense to install a cell phone tower in this
neighborhood for the following reasons.
<!--[if !supportLists]-->·       <!--[endif]-->The proposed location is central to homes where
children, elderly and retirees are at home 24 hours a day and will be exposed to high
levels of radiation (lots of data on this!)
<!--[if !supportLists]-->·       <!--[endif]-->Verizon is optimizing their plan for ease of access
and NOT to minimize exposure of radiation to citizens (This is just wrong).
<!--[if !supportLists]-->·       <!--[endif]-->Our neighborhood has good Verizon coverage
right now.  Even the Verizon maps show that we are in good shape.
<!--[if !supportLists]-->·       <!--[endif]-->The houses in the triple El neighborhood that
have poles and wires already bear the burden of additional radiation and
maintenance for the neighborhood; let alone that the poles and wires are
unsightly. Why penalize the same homeowners for phones?  
<!--[if !supportLists]-->·       <!--[endif]-->There are just a whole lot better places to put
these poles e.g. NOT in the middle of densely populated neighborhoods.   



It is essential that you continue to protect the safety of Palo Alto residents and push
back on utility companies who’s primary concern is profit and who are not concerned
with public safety or neighborhood well being.
 
Regards,
Miriam Sedman
915 Elsinore Dr.
Palo Alto, CA 94303
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From: Karin Thorne
To: Architectural Review Board; Council, City; Clerk, City
Subject: Cell Towers
Date: Monday, March 12, 2018 9:04:42 PM



 
March 12, 2018
 
TO:  Architectural Review Board
 
I am sending this email out of my concern for Verizon’s plans to locate cell towers in close
proximity to our homes.
 
With the increased need of 5G communication for our ever growing cellular appetite , we
cannot rush into quick solutions that are eyesores and  emit sounds that are objectionable. 
According to a New York Times article by Allan Holmes on March 2, 2018, “residents across
the country are just now beginning to understand the harms that hasty and insensitive small
cell developments can inflict on their communities.”  To approve an  antenna that emits noise
and to construct a unit that is aesthetically objectionable would go against the sense of pride
that neighbors share for our quiet tree lined streets.
 
I urge the ARB to deny approval to the proposed cell towers unless Verizon’s designs a) call
for all the equipment except the antenna to be located completely underground and b) comply
with Palo Alto’s noise ordinances.
 
Thank you,
 
Karin Thorne
625 Lowell Ave.
Palo Alto, CA 94301
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From: Susan Thomsen
To: Architectural Review Board; Council, City; Clerk, City
Subject: FW: [CPNA] Cell towers in residential neighborhoods
Date: Monday, March 12, 2018 4:00:17 PM



To whom it may concern:
 
I am writing to urge you not to approve the proposed cell towers in residential neighborhoods unless
the mobile service providers comply with Palo Alto’s noise ordinances, locate all equipment except
the antennas completely underground, and locate the antennas away from single family homes.
 
Thank you for your consideration.
 
Sincerely,
Susan Thomsen
1701 Edgewood Drive
Palo Alto, CA 94303
 
.
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From: Gina Craig
To: Architectural Review Board; Council, City; Clerk, City
Subject: Verizon cell towers
Date: Monday, March 12, 2018 3:56:08 PM



To whom it may concern,
I am writing out of concern regarding Verizon's plsn to install cell towers in our
neighborhoods.
Please, please deny approval to the proposed cell towers unless Verizon’s design
calls for all of the equipment (except the antenna)  to be located completely
underground and complies with Palo Alto’s noise ordinances. 



thank you!
Sincerely,
Gina Craig
Old Palo Alto
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From: Lily Huang Liao
To: Council, City; Clerk, City; Architectural Review Board
Subject: Re: [CPNA] Cell towers in residential neighborhoods
Date: Monday, March 12, 2018 3:38:08 PM



To whom it may concern.



I’m wring to express my strong objections to approval to the proposed cell towers in residential
neighborhoods.
Period.
Even if mobile service providers:



a)      locate all the equipment, except the antennas completely underground and
b)      comply with Palo Alto’s noise ordinances.



 
The only exception I can support, is if



a)      providers locate all the equipment except the antennas completely underground and
b)      comply with Palo Alto’s noise ordinances, AND
c)       antennas are located in a considerable distances from residential buildings,



a.       example would be parks
b.      bridges over creeks, etc.



 



Sincerely,
Lily Huang
2330 Cowper Street, 
Palo Alto, CA 94301
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From: From: BBRetiredNow@aol.com
To: Architectural Review Board
Cc: Council, City
Subject: Fwd: [CPNA] Cell towers in residential neighborhoods
Date: Monday, March 12, 2018 3:31:31 PM



I am writing to plead with the board to deny Verizon's plans to install cell towers in
Palo Alto's residential neighborhoods!  My additional concern is that this is described
as "its first wave" of towers, and I would like us to avoid the slippery slope.



If their aim is to erect the towers cheaply, the towers would be larger and require
more noisy supportive equipment, none of which would bring anything good to our
residential areas.  



We are already dealing with the city council thinking of ways to bring more density
and congestion to the area, and I hope we can stop the invasion of ugly towers and
equipment threatening our neighborhoods.



Thanks,
Barbara Bogner
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From: Robert Moss
To: Architectural Review Board
Cc: Council, City; Planning Commission
Subject: Cell Towers in Residential Neighborhoods
Date: Monday, March 12, 2018 3:25:03 PM



Please reject the request by Verizon to allow cell towers in residential neighborhoods.
People currently aren't complaining that they can't get adequate wireless phone
service from their homes, and the intrusion of an industrial product (which is what the
cell tower equipment is) in residential areas is unnecessary and intrusive. If there is
any expansion of the cell system any and all electrical equipment should be buried
underground, not sitting on sidewalks and curbs. Verizon has admitted hat the towers
aren't needed to serve homes in the areas, but will be mainly for visitors who are
using cell phones locally.  That attitude puts transients over residents, and it is the
city's responsibility to prioritize protecting residents, not commercial interests..



Yours very sincerely,



Bob Moss
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From: Roman Kagarlitsky
To: "ed ATT"
Cc: Architectural Review Board; Council, City; Clerk, City; "crescent-park"
Subject: RE: [CPNA] Cell towers in residential neighborhoods
Date: Monday, March 12, 2018 3:12:55 PM



Noise and possible electric influence on various subjects and objects.
I’m sorry. I don’t have time to get into lengthy discussion, but this is my position.
Obviously, Ed, of course, if you want to – you can support any equipment anywhere.
But I don’t.
 
Roman.
 



From: crescent-park-pa@googlegroups.com [mailto:crescent-park-pa@googlegroups.com] On
Behalf Of ed ATT
Sent: Monday, March 12, 2018 2:50 PM
To: Roman Kagarlitsky
Cc: arb@cityofpaloalto.org; city.council@cityofpaloalto.org; city.clerk@cityofpaloalto.org;
crescent-park
Subject: Re: [CPNA] Cell towers in residential neighborhoods
 
Why?
 
Ed
 



On Mar 12, 2018, at 2:26 PM, Roman Kagarlitsky <rak@renderx.com>
wrote:
 
To whom it may concern.
I’m wring to express my strong objections to approval to the proposed cell
towers in residential neighborhoods.
Period.
Even if mobile service providers:



a)      locate all the equipment, except the antennas completely underground
and



b)      comply with Palo Alto’s noise ordinances.
 
The only exception I can support, is if 



a)      providers locate all the equipment except the antennas completely
underground and



b)      comply with Palo Alto’s noise ordinances, AND
c)       antennas are located in a considerable distances from residential



buildings,
a.       example would be parks
b.      bridges over creeks, etc.



 
Roman Kagarlitsky
641 Fulton Street,
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Palo Alto, CA 94301
 
 
 
-- 
You received this message because you are subscribed to the Google
Groups "Crescent Park PA" group.
To unsubscribe from this group and stop receiving emails from it, send an
email to crescent-park-pa+unsubscribe@googlegroups.com.
To post to this group, send email to crescent-park-pa@googlegroups.com.
Visit this group at https://groups.google.com/group/crescent-park-pa.
For more options, visit https://groups.google.com/d/optout.



 
-- 
You received this message because you are subscribed to the Google Groups "Crescent
Park PA" group.
To unsubscribe from this group and stop receiving emails from it, send an email to
crescent-park-pa+unsubscribe@googlegroups.com.
To post to this group, send email to crescent-park-pa@googlegroups.com.
Visit this group at https://groups.google.com/group/crescent-park-pa.
For more options, visit https://groups.google.com/d/optout.
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From: ed ATT
To: Roman Kagarlitsky
Cc: Architectural Review Board; Council, City; Clerk, City; crescent-park
Subject: Re: [CPNA] Cell towers in residential neighborhoods
Date: Monday, March 12, 2018 2:50:40 PM



Why?



Ed



On Mar 12, 2018, at 2:26 PM, Roman Kagarlitsky <rak@renderx.com> wrote:



To whom it may concern.
I’m wring to express my strong objections to approval to the proposed cell towers in 
residential neighborhoods.
Period.
Even if mobile service providers:



a)      locate all the equipment, except the antennas completely underground and
b)      comply with Palo Alto’s noise ordinances.



 
The only exception I can support, is if 



a)      providers locate all the equipment except the antennas completely 
underground and



b)      comply with Palo Alto’s noise ordinances, AND
c)       antennas are located in a considerable distances from residential buildings,



a.       example would be parks
b.      bridges over creeks, etc.



 
Roman Kagarlitsky
641 Fulton Street,
Palo Alto, CA 94301
 
 



-- 
You received this message because you are subscribed to the Google Groups 
"Crescent Park PA" group.
To unsubscribe from this group and stop receiving emails from it, send an email to 
crescent-park-pa+unsubscribe@googlegroups.com.
To post to this group, send email to crescent-park-pa@googlegroups.com.
Visit this group at https://groups.google.com/group/crescent-park-pa.
For more options, visit https://groups.google.com/d/optout.
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From: Roman Kagarlitsky
To: Architectural Review Board; Council, City; Clerk, City
Cc: crescent-park-pa@googlegroups.com
Subject: RE: [CPNA] Cell towers in residential neighborhoods
Date: Monday, March 12, 2018 2:27:25 PM



To whom it may concern.
I’m wring to express my strong objections to approval to the proposed cell towers in residential
neighborhoods.
Period.
Even if mobile service providers:



a)      locate all the equipment, except the antennas completely underground and
b)      comply with Palo Alto’s noise ordinances.



 
The only exception I can support, is if



a)      providers locate all the equipment except the antennas completely underground and
b)      comply with Palo Alto’s noise ordinances, AND
c)       antennas are located in a considerable distances from residential buildings,



a.       example would be parks
b.      bridges over creeks, etc.



 
Roman Kagarlitsky
641 Fulton Street,
Palo Alto, CA 94301
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From: Jeanne Fleming
To: Kniss, Liz (internal)
Cc: Council, City; Architectural Review Board; Clerk, City
Subject: Don"t change the existing Wireless ordinance
Date: Monday, March 12, 2018 12:58:17 PM



Dear Mayor Kniss,
 
Thank you for ensuring that United Neighbors was notified promptly that City Council
will next be considering the proposed changes to the Wireless ordinance on Monday,
March 19th.   We look forward to seeing you and your colleagues at that meeting.
 



When you meet, I urge you, on behalf of United Neighbors, to vote against changing
the Wireless ordinance.  As the City Attorney wrote to City Council in her 4/29/15
report regarding what is now the existing ordinance, this ordinance requires—and
“require” is her word—that no new or collocated cell towers may be installed in Palo
Alto without both an architectural review and conditional use permit findings. Yet now
Senior Staff are recommending you allow the Director of Planning, if she so chooses,
to bypass ARB and PTC review of these cell towers. 



The fact is, now more than ever, both an architectural review and conditional use
permit findings are necessary to protect residents from the juggernaut that is the
telecom industry as it seeks to install commercial facilities next to our homes.  Now is
not the time--when applications for new cell towers here are at 150 and counting--to
make it easier for Verizon, AT&T et al. to come into Palo Alto’s residential
neighborhoods and do as they please.  In fact, most other California cities are
currently in the process of making their Wireless ordinances tougher, not weakening
them.
 
Please consider, what sense does it make to dispense with the experience,
professionalism and depth of knowledge of the Architectural Review Board when
dealing with this critical issue?  And what possible virtue can there be in changing the
ordinance so that, at the Director’s discretion, the only way residents would be able
make their views heard in a public forum—or to go face-to-face with the telecom
companies—would be to pay to appeal proposed cell towers?
 
Why, in short, should the power to review cell tower applications be taken out of the
hands of experts, removed from public forums, and turned over to Senior City Staff?
 Why should these decisions be made behind closed doors?  And where's the
transparency Palo Alto residents are entitled to expect from the people running the
City?  
 
The fact that the proposed changes to the code do not dictate that the Director
bypass the ARB and the PTC cannot disguise the fact that these changes would
permit the Director to do so—with no explanation to the public, to City Council or to
anyone else..
 
The changes Staff want you to make to the existing code may be good for them by,
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for example, allowing them to avoid time-consuming preparations for ARB and PTC
hearings.  But these changes are bad for residents.  And they fly in the face of good
governance.  
 
I am aware, of course, that you are generally sympathetic to the interests of
developers in Palo Alto.  And I am aware, as well, that developers always want more
infrastructure, and cell towers are infrastructure.  But I'm counting on you to also care
about the residents of Palo Alto and to protect them against the invasion of
unnecessarily ugly, noisy, bulky and hazardous cell towers that Verizon and others
are currently proposing.
 
Thank you for your attention.  Please let me know if you have any questions. 
 
Sincerely,
 
Jeanne Fleming
 
Jeanne Fleming, PhD
JFleming@Metricus.net
650-325-5151
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From: bharat bhushan
To: Architectural Review Board; Council, City; Clerk, City
Subject: PLEASE KEEP CELL TOWERS AWAY FROM PALO ALTO
Date: Monday, March 12, 2018 8:16:36 AM



Dear Sir/Mdam, 
I Bharat Bhushan, MD, ask YOU to deny approval to the proposed cell towers unless
Verizon’s designs a) call for all the equipment except the antenna to be located
completely underground and b) comply with Palo Alto’s noise ordinances. 



There is enough evidence of enough bodily, and mind injury by elctro-magnetic
radiation especially to our children.



This is the link for this info.  https://www.nytimes.com/2018/03/02/technology/5g-
cellular-service.html 



Thanks, No cell towers again.



Bharat Bhushan, MD
2928 CLARA DR
PALO ALTO, CA 94303
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From: promiserani
To: Architectural Review Board
Cc: Council, City; Clerk, City
Subject: Please deny Verizon"s call for cell towers
Date: Sunday, March 11, 2018 5:21:07 PM



Dear Board,



I am asking that you deny approval to the proposed cell towers in Palo Alto
residential neighborhoods, unless Verizon’s designs a) call for all the equipment
except the antenna to be located completely underground and b) comply with Palo
Alto’s noise ordinances, for the safety of our neighborhoods and our children.



thank you!
Prerana Jayakumar



Do not be dismayed by the brokenness of the world. All things break. And all things can be mended. Not
with time, as they say, but with intention. So go. Love intentionally, extravagantly, unconditionally. The
broken world waits in darkness for the light that is you. - L.R.Knost
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From: Susan Foster
To: Council, City; Clerk, City; Architectural Review Board
Subject: Strongly Oppose Wireless Project 17PLN-00169
Date: Sunday, March 11, 2018 1:03:41 PM
Attachments: Palo Alto Wireless Project 17PLN 031018.docx



FCC Comments Firefighter Study 2013.pdf



Please see attached letter and FCC filing.



Thank you,



Susan Foster
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Susan D. Foster



_____________________________________________________________________________________________



15957 Avenida Calma



Rancho Santa Fe, California  92091



susan.foster04@gmail.com
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March 11, 2018







City Council of Palo Alto







Re: Strongly Oppose Wireless Project 17PLN-00169



City.Council@cityofpaloalto.org



City.Clerk@cityofpaloalto.org



arb@cityofpaloalto.org







Dear City Council Members:



I respectfully oppose Verizon’s proposal for in excess of 90 small cell installations in the public right of way, known as Wireless Project 17PLN-00169 and scheduled for hearings on March 15, 2018. You will have the opportunity to evaluate the potential costs and benefits to the City of Palo Alto and its residents. I have great concern about the health and safety of your residents if this project goes forward. This concern is based on my experience organizing a brain study of firefighters exposed to a 2G cell tower on their station in Central California for over five (5) years. This was a pilot study of six (6) firefighters. We found brain damage in all six firefighters consistent with RF exposure.



As a result of this study, as well as adverse neurological symptoms experienced by a number of firefighters throughout the state who have lived and worked in the shadow of cell towers, the firefighters of California were granted an exemption from having these small cells on their fire stations. This exemption was written into both AB 57 and SB 649, bills designed to bypass local control with respect to small cell expansion. SB 649 was vetoed by Gov. Brown on October 15, 2017, amidst growing concern from citizens as well as the League of Cities.



BACKGROUND RE. FIREFIGHTER EXEMPTION



In 2001 I was asked by San Diego firefighters to write appeals when cell towers were permitted for their stations. I began hearing more and more stories of firefighters who literally could not function in the job that clearly establishes firefighters as the guardians of society. Once cell towers were activated on or adjacent to their stations, the affected firefighters could no longer function without severe headaches, inability to sleep, and foggy thinking. These are not symptoms we wish to see in our First Responders. 



In 2004 I organized a SPECT brain scan pilot study of firefighters who has been exposed to a cell tower on their station for over five years. As stated above, we found brain abnormalities in all firefighters tested. Attached is my filing with the FCC detailing this study.



In 2004 I co-authored Resolution 15 which was passed overwhelmingly by the International Association of Firefighters. Res. 15 urging a moratorium on the placement of cell towers on fire stations in the US and Canada. I then helped the Los Angeles IAFF locals as they aligned with law enforcement unions to fight FirstNET cell towers on their stations. I am currently aware of a brain tumor cluster in a California fire station with a wireless hub next door to their station. 



There is a solid history of these men and women becoming ill in close proximity to cell towers. There are human and financial costs associated, and the Palo Alto City Council needs to hear their story.



The symptoms experienced by the firefighters who participated in the SPECT brain scan study were similar to firefighters in other stations who live in the shadow of cell towers. Yet specific to the men we studied, it is important to note all the men had passed rigorous physical and cognitive exams prior to being hired by the fire department. Their symptoms included: 







· headaches 



· extreme fatigue 



· cognitive impairment



· anesthesia-like sleep where the men woke up for 911 calls “as if they were drugged”



· inability to sleep



· depression 



· anxiety 



· unexplained anger 



· immune-suppression manifest in frequent colds and flu-like symptoms







Real life examples of these symptoms are best briefly characterized by:  







1) Firefighters got lost on 911 calls in the town they grew up on several occasions.  



2) In one instance, four firefighters sat in the rig in a stupor with the alarm sounding in the background, unable to remember how to start the engine. 



3) A medic with 20 years of experience who had never made a mistake forgot basic CPR in the midst of resuscitating a coronary victim.







The brain scans of these six men revealed both an over-stimulation in some areas of the brain, and a lack of perfusion, or blood flow, in others. The over-stimulation or “hyper-excitability” of the neurons suggested the exposure to RF (microwave) radiation was causing the neurons to continually fire without benefit of rest. When neurons cannot rest, they ultimately die. Alternately, there were other areas of the brain that should have been active, yet there was evidence of diminished blood flow suggesting impaired function.







A MESSAGE FROM FIREFIGHTERS FOR LOCALITIES







The firefighters’ most important lesson to us may be that if we allow a buildout of small cell aimed at facilitating 5G such that they are as commonplace in front of homes and schools as they are now on fire stations, we may be facing not only an immediate risk of impairment to some degree, but later a tsunami of Alzheimer’s and dementia. The rate of people dying from Alzheimer's disease in the United States rose by 55% over a 15-year period according to new data from the Centers for Disease Control.







Clearly the state legislators honored the sacrifice of California’s firefighters and were concerned about the health risks they face from cell towers, having granted an exemption to them from small cells through AB 57 and SB 649. Yet firefighters are the strongest of the strong. What does that imply for the rest of us?



The firefighters with their fire station exemption from AB 57 and SB 649 are here to remind us your local decision is not just about cell towers. It is about our future. Are we going to be persuaded by 5G propelled driverless cars and appliances being connected to our smartphones? Please understand this is an immense gamble. 5G has never been tested on humans. 



Respectfully,



/s/ Susan Foster







SUSAN FOSTER



U.S. Adviser, Radiation Research Trust



Honorary Firefighter, San Diego Fire Department



Medical Writer
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AFFIDAVIT OF Susan D. Foster, MSW 




 




 




State of California            ] 




       




San Diego County ] 




 




I, Susan D. Foster, MSW, attest that my statements are true to the best of my knowledge. 




 




Comment round for FCC ET Docket No. 13-84 and ET Docket No. 03-137 




 




1.  My name is Susan D. Foster, MSW.  My address is 15957 Avenida Calma, Rancho Santa 




Fe, CA 92091. 




 




2.  I am a medical writer and the organizer of a brain study of California firefighters exposed 




to RF radiation from a cell tower adjacent to their fire station of over 5 years. 




 




3.  In 2004 I organized a pilot study of California firefighters who worked up to ninety (90) 




hours per week in fire stations with cell towers in close proximity to the two (2) stations 




where the firefighters work, eat, and sleep.  The men were experiencing profound 




neurological symptoms following activation of the towers in 1999.   




 




4.  The symptoms experienced by the firefighters, all of whom had passed rigorous physical 




and cognitive exams prior to being hired by the fire department, included but were not 




limited to the following:  headaches, extreme fatigue, sleep disruption, anesthesia-like sleep 




where the men woke up for 911 calls “as if they were drugged”, inability to sleep, 




depression, anxiety, unexplained anger, getting lost on 911 calls in the town they grew up in, 




a twenty (20) year medic forgetting basic CPR in the midst of resuscitating a coronary 




victim, immune-suppression manifest in frequent colds and flu-like symptoms. 




 




5.  The neurological testing and SPECT scans [single-photon emission computed 




tomography] of the brain were conducted by Gunnar Heuser, MD, PhD and J. Michael 




Uszler, MD.  All six (6) firefighters were found to have brain abnormalities on SPECT scan.  




The doctors thought they would find areas of limited function in the brain based on the 
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symptomatology.  Instead, they found a pervasive, hyper-excitability of the neurons which 




suggested the exposure to RF (microwave) radiation was causing the neurons to continually 




fire, without rest.  RF radiation appeared to act as a constant stimulant even when the men 




were away from the station, and in repose.  The SPECT scans were considered abnormal in 




all 6 firefighters. 




 




6.  Cognitive function, reaction time, and impulse control were measured objectively using 




T.O.V.A. testing [Test of Variables of Attention].  In all six (6) firefighters, impairment was 




found with cognitive function, reaction time and impulse control. Three (3) of the six (6) 




firefighters were captains. The captain on each shift is in charge of making life altering 




decisions for all firefighters and potential victims.  They order firefighters into a burning 




building, and conversely, they order them out before a roof may collapse, for example.  




Impairment of all three critical functions could cost firefighters and the community they 




serve either life or limb.  




 




7.  The testing was conducted in 2004.  The cell towers are in place at the two (2) fire stations 




where the test subjects work for the duration of a twenty-two (22) year lease.  The men we 




tested have remained at the stations as this is the only work they know in the only community 




they have ever lived in.  One (1) of the six (6) men tested did move to another department 




after his wife gave birth to to a boy who was diagnosed with Autism at age 2.  This was the 




first live birth experienced by the “firefighter family” at this department since activation of 




the tower three (3) years earlier. 




 




8.  I have followed up with the firefighters who report continued symptoms as described in 




paragraph 4.  Additionally, all firefighters report profound memory loss. 




 




9.  Two (2) of the firefighters, men we did not test in the pilot study but men who were 




exposed to RF radiation from the cell tower since their installation and activation in 1999, 




have gone out on psychiatric disability.  This is almost unheard of among firefighters.  The 




diagnosis was Post Traumatic Stress Disorder for one firefighter; he went out on an 




emergency run, and simply stopped talking after he returned to the station.  The second 
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firefighter suffered an apparent break with reality.  This occurred in the fire station when he 




returned following a short term disability for an unrelated injury.  This break with reality was 




followed by an abrupt collapse and loss of consciousness.  Because two (2) women have 




suffered strokes while in the fire station with the towers fully activated, Vascular Spasm 




Stroke (VSS) is suspected as a possible cause by Dr. Heuser and myself of having caused not 




only the strokes, but it is suspected in the potentially inaccurate diagnoses of the two (2) 




“psychiatric” cases among the firefighters.  If not treated with rest and supplemental oxygen, 




it is possible for some VSS patients to have difficulty regaining speech and full cognitive 




abilities. This may be a case of misdiagnosis by the treating physicians who were unfamiliar 




with the potential of cell towers to create thermal effects well under the FCC limit of 1,000 




uW/cm2, thus heating blood in the brain and inducing VSS. Further study of these men is 




imperative.    




 




10. What is particularly germane to the critical decisions the FCC is currently facing 




regarding RF safety guidelines is the fact the FCC currently allows 1,000 microwatts per 




centimeter squared (uW/cm2) as an emission standard from cell towers.  Yet all the 




symptoms attributed by the firefighters, as well as measurable brain and central nervous 




system abnormalities described above, occurred within close proximity to a cell tower 




measured at between 1 - 2 uW/cm2 by Peter Sierck, BBEC, CEO of Environmental Testing 




& Technology in Encinitas, CA.  Thus the emissions from towers were measured at 




approximately 1/1000th to 1/500th of the FCC’s allowable limit.  “Hot spots” of reflected 




radiation were measured at 15 and 30 uW/cm2, yet these “hot spots” were still a fraction of 




what the FCC allows.  Therefore, I strongly suggest the FCC is not basing its standards 




on biological effects by taking into consideration non-thermal effects, but rather physics 




with respect to the belief only thermal effects can be deleterious.  The FCC must 




recognized the principles of physics do not protect the brains and central nervous systems of 




the strongest among us, our firefighters. 




 




11.  The failure to protect our populations based on biological effects of exposure to RF 




(microwave) radiation at non-thermal levels is an inherent shortcoming of the current FCC 




policy with respect to cell tower emissions and cell phone absorption.  The adverse biological 
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impact of these exposures are grossly underestimated.  The FCC does not have independent 




science that can justify the massive exposure to RF radiation that currently exists from cell 




towers and cell phones.  The story told by our small pilot study of firefighters in California 




should be a warning with respect to the current failure to recognize harmful neurological 




impact of non-thermal levels of RF radiation. 




 




12.  Based on the neurological abnormalities Dr. Heuser and I found in the firefighters, 




including hyper-excitability of the neurons which can results in cell death and consequent 




neuro-degenerative diseases such as Alzheimer’s, Parkinson’s Disease and ALS, I urge the 




FCC to reflect on the gravity of the decision facing you now, and I implore all 




Commissioners to reduce the allowable level of RF radiation immediately, and to not only 




recognize the adverse health effects from non-thermal levels of RF radiation, but to actively 




and aggressively protect and education the general public through  policy change and PSAs. 




 




13.  Finally, the FCC is not a health agency, yet it is entrusted with making decisions that 




impact the health of every American, including the unborn and those who cannot – through 




inability or lack of knowledge of the issues and dangers at hand – speak for themselves.  




Many consumers are encouraged through industry advertising to believe that their children 




will be disadvantaged if they do not have the latest wireless technology.  Given the most 




recent culling of science in the BioInitiative Report 2012, this reckless promotion without 




any proof of safety puts them and their progeny at risk for neurological, immunological and 




reproductive harm.  Furthermore, the “revolving door”-culture between the FCC and the 




telecommunications industry works against the best interest of consumers’ health and safety.  




Both the FCC and the industry reach for a common refrain to hang on to their egregiously 




high regulatory limits which the FCC tries to pass off as “safety limits”, but clearly they are 




not.  That refrain tells the public time and again that “there is a lack of scientific consensus 




about the adverse health effects” at exposure levels at or below the existing FCC limits.  No, 




there is not a true lack of consensus.  There is a flagrant disregard by the FCC for 




excellent, peer review science showing adverse health effects at less than 1% of what the 




FCC allows.  Even if this were not the case, when have we determined everyone must be on 




the same side, the same page, before precautionary approaches are implemented?  Did we 
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wait for this 100% accord on the science regarding DDT?  No, if we had done that, Dow 




Chemical would never have agreed their product was dangerous and the world would be a 




less safe place than it is now.  The same argument can be used for tobacco.  It is past time for 




the FCC to lean toward the side of protecting human life rather than telecommunications 




industry profits.   I contend a true Precautionary Approach would be both efficient and 




practical.  It would protect human life, the quality of those lives, prevent disease, enhance the 




opportunity for human potential by not insidiously eroding our greatest natural resource – the 




human brain, and it would keep health care costs down. I implore the FCC to recognize that 




six (6) out of six (6) SPECT brain scans were abnormal for the firefighter subjects, and they 




are the strongest of the strong among us.   




 




      Respectfully submitted by 




      Susan D. Foster, MSW 




      15957 Avenida Calma 




      Rancho Santa Fe, CA 92091 




      September 2, 2013     




  




   Susan D. Foster, MSW                




 
       (Electronically submitted) 




   




 

















From: Francesca
To: Architectural Review Board
Cc: Council, City; Clerk, City
Subject: Verizon cell nodes
Date: Saturday, March 10, 2018 10:07:34 PM



Dear Architectural Review Board,



My name is Francesca Kautz and I have lived for over 50 years in Palo Alto, the last 32 of which have been in the same house in the cluster 1 neighborhood. I am very concerned about the ugliness
of the cell nodes, the noise, safety and impossibility of under grounding our utilities.



If Verizon wants to increase their network coverage and capacity by locating their wireless communication facilities closer to the user, they must put their cellular networks underground. Putting
them on the telephone poles will make under grounding our utilities impossible. There is nothing small about the 200 pound small cells and they do not minimize visual impact to the existing
surroundings. They do not blend in the neighborhood, but stick out like sore thumbs, make noise and may negatively impact public health, safety and welfare. Once a site is erected, Verizon can go
back and increase its size provided that the changes do not exceed federal standards.



There are many city-owned structures, commercial and industrial buildings in Palo Alto where Verizon can rent space for their nodes and not destroy our neighborhoods. Verizon has demonstrated a
lack of consideration for the surrounding environment and will make our neighborhoods aesthetically unpleasing. The cell nodes are visually intrusive and not architecturally compatible in any way
with the neighborhood. It is not fair that while Verizon is generating $60 billion in profit per quarter, we homeowners get to foot the bill to have our neighborhoods destroyed and are liable should a
telephone pole with a cell node on it cause damage or hurt someone in an earthquake or fire.



I don’t think that Verizon should scare us into believing that we need these small cells in case of an emergency. The systems we currently have in place work fine and cell phone coverage in our
neighborhood is good. Many of the benefits the wireless industry extols can be obtained using current LTE-based technologies and the primary use of small cells is mobile video. I am also concerned
that in an earthquake the bayonet placed on the top of the telephone pole may fall down and spear someone. (See photos below.) Has the seismic performance of these configurations been tested on
earthquake shaking tables?



Please deny Verizon’s request to put the cell nodes in our residential neighborhoods, as they are ugly, noisy, dangerous and threaten under grounding of our utilities in the future.



Thank you,



Francesca Kautz



P.S. Top 10 Things the Wireless Industry Doesn’t Tell You about Small Cells:



http://www.steelintheair.com/Blog/2017/04/top-10-things-the-wireless-industry-doesnt-tell-you-about-small-cells.html



Photos taken in front of 179 Lincoln Ave.:
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From: Jyotsna Nimkar
To: Council, City
Cc: Architectural Review Board; Clerk, City
Subject: Calling your attention to a conflict of interest
Date: Saturday, March 10, 2018 7:51:29 PM



Dear Mayor Kniss, Vice-Mayor Filseth and Members of City Council:



 



I am writing to more formally bring to your attention something I believe you will be as
troubled by as I am, and it is this:  When a local property owner called the City
because he was concerned about the level of radiation being emitted by a cell phone
tower adjacent to his property, the City hired Verizon’s engineering firm—the same
firm Verizon has hired to persuade residents they have nothing to be concerned
about when it comes to cell tower radiation—to conduct what was supposed to be an
“independent” evaluation of whether the cell tower was in compliance with FCC
guidelines.
 



Here’s what occurred:  In April of last year, the owner of the office building at 635
Bryant Street in Palo Alto contacted the City because he was concerned about the
level of radiation being emitted by a nearby Verizon/Crown Castle cell
tower.  Specifically, he wrote to the Planning Department to request that the City
obtain an “independent” (I am quoting from his email to the City) evaluation of
radiation levels at the site.  The Planning Department agreed to do so, and the work
was carried out in May.  But instead of getting an independent evaluation, the
Planning Department hired Hammett & Edison—the same firm to whom Verizon is
paying millions of dollars to support its applications to install over 100 new cell
towers in Palo Alto.  (By the way, Crown Castle is also a Hammett & Edison client.) 



Of course I’m not qualified to evaluate Hammett & Edison’s work.  But what I do know
is that Hammett & Edison had a massive conflict of interest in accepting this project,
and one has to question the ethics of a company that would accept such an
assignment.  In addition, one also has to question the judgment of Hillary Gitelman
and her staff, who commissioned Hammett & Edison to do the job.
 



I realize that Hammett & Edison has government clients and, in particular, it has, I
believe, worked for Palo Alto in the past.  But there is no gray area here:  Hammett &
Edison is being well paid by Verizon—as it was in May, 2017—to support Verizon’s
applications to install dozens and dozens of cell towers here.  Moreover, its mission
for Verizon includes assuaging any concerns Palo Altans may have that cell towers
represent a health risk.  How could the City possibly justify hiring this firm to look into
whether any cell tower is emitting more radiation than the FCC permits?
 



I know you, as individuals, care a great deal about our city and its residents.  I trust
that you will be as appalled as I was to learn that a standard bearer for the telecom
industry was hired to determine whether a Verizon cell tower is in compliance with
FCC radiation standards.
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Sincerely,
 



Jyotsna Nimkar
 



Jyotsna Nimkar



jnimkar@gmail.com



650-3419711
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: A few more resources - Informative links on cell towers and more
Date: Wednesday, March 14, 2018 10:52:13 AM
Attachments: NTP Partial Finding Report May 2016.pdf


From: Amrutha Kattamuri [mailto:vkattamuri@yahoo.com] 
Sent: Wednesday, March 14, 2018 10:19 AM
To: Council, City; Clerk, City; Architectural Review Board; Scharff, Gregory (internal); Atkinson, Rebecca;
French, Amy
Subject: A few more resources - Informative links on cell towers and more
 
Dear All,
 
I would like to share a few more resources on this topic.
 
1. Here is a link to the repository of studies about impacts on health due to (chronic) exposure to radiation
from wireless technologies (cell towers, WiFi Cell phones, smart meters, etc)
 
http://www.bioinitiative.org/
 
2. In May 2016, the United States National Toxicology Program, part of the U.S. Dept of Health and
Human Services, released the results of an animal study on cell phone radiation. 
Please see the attachment of the NTP study below.
 
Thanks,
Amrutha
 
 
About the National Toxicology Program (NTP): NTP is a federal, interagency program headquartered at
NIEHS, whose goal is to safeguard the public by identifying substances in the environment that may
affect human health. For more information about NTP and its programs, visit ntp.niehs.nih.gov.
 
About the National Institute of Environmental Health Sciences (NIEHS): NIEHS supports research to
understand the effects of the environment on human health and is part of NIH. For more information on
environmental health topics, visit www.niehs.nih.gov. Subscribe to one or more of the NIEHS news lists
(www.niehs.nih.gov/news/newsroom/newslist/index.cfm) to stay current on NIEHS news, press releases,
grant opportunities, training, events, and publications.
 
 
On Tuesday, March 13, 2018, 9:37:20 AM PDT, Amrutha Kattamuri <vkattamuri@yahoo.com> wrote:
 
 
Dear All,
 
I am sending the following links to articles/information/videos on cell towers for you to go through.
 
 
1. Senator Blumenthal, Representative Eshoo Urge FCC to Enforce Exposure Limits for Those Who Work
Near Wireless Towers
 
Senator Blumenthal, Representative Eshoo Urge FCC to Enforce Exposure Limits for Those Who Work
Near Wireless Towers
 


Senator Blumenthal, Representative Eshoo Urge FCC to
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Abstract 



The US National Toxicology Program (NTP) has carried out extensive rodent toxicology and 



carcinogenesis studies of radiofrequency radiation (RFR) at frequencies and modulations used in 



the US telecommunications industry. This report presents partial findings from these studies. The 



occurrences of two tumor types in male Harlan Sprague Dawley rats exposed to RFR, malignant 



gliomas in the brain and schwannomas of the heart, were considered of particular interest, and 



are the subject of this report. The findings in this report were reviewed by expert peer reviewers 



selected by the NTP and National Institutes of Health (NIH). These reviews and responses to 



comments are included as appendices to this report, and revisions to the current document have 



incorporated and addressed these comments. Supplemental information in the form of 4 



additional manuscripts has or will soon be submitted for publication. These manuscripts describe 



in detail the designs and performance of the RFR exposure system, the dosimetry of RFR 



exposures in rats and mice, the results to a series of pilot studies establishing the ability of the 



animals to thermoregulate during RFR exposures, and studies of DNA damage. 



Capstick M, Kuster N, Kühn S, Berdinas-Torres V, Wilson P, Ladbury J, Koepke G, McCormick 



D, Gauger J, Melnick R. A radio frequency radiation reverberation chamber exposure system for 



rodents 



Yijian G, Capstick M, McCormick D, Gauger J, Horn T, Wilson P, Melnick RL and Kuster N. 



Life time dosimetric assessment for mice and rats exposed to cell phone radiation 
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1 	 Report  of  Partial  Findings  from  the N ational  Toxicology Program  



2 Carcinogenesis Studies of Cell Phone Radiofrequency Radiation in 



3 Hsd: Sprague Dawley® SD rats (Whole Body Exposures) 



4 Draft 5-19-2016 



5 



6 SUMMARY 



7 The purpose of this communication is to report partial findings from a series of radiofrequency 



8 radiation (RFR) cancer studies in rats performed under the auspices of the U.S. National 



9 Toxicology Program (NTP).1 This report contains peer-reviewed, neoplastic and hyperplastic 



10 findings only in the brain and heart of Hsd:Sprague Dawley® SD® (HSD) rats exposed to RFR 



11 starting in utero and continuing throughout their lifetimes. These studies found low incidences of 



12 malignant gliomas in the brain and schwannomas in the heart of male rats exposed to RFR of the 



13 two types [Code Division Multiple Access (CDMA) and Global System for Mobile 



14 Communications (GSM)] currently used in U.S. wireless networks. Potentially preneoplastic 



15 lesions were also observed in the brain and heart of male rats exposed to RFR. 



16 



17 The review of partial study data in this report has been prompted by several factors. Given the 



18 widespread global usage of mobile communications among users of all ages, even a very small 



19 increase in the incidence of disease resulting from exposure to RFR could have broad 



20 implications for public health. There is a high level of public and media interest regarding the 



21 safety of cell phone RFR and the specific results of these NTP studies.  



1 NTP is a federal, interagency program, headquartered at the National Institute of Environmental Health Sciences, 
part of the National Institutes of Health, whose goal is to safeguard the public by identifying substances in the 
environment that may affect human health. For more information about NTP and its programs, visit 
http://ntp.niehs.nih.gov 



4



. CC-BY 4.0 International licensepeer-reviewed) is the author/funder. It is made available under a
The copyright holder for this preprint (which was not. http://dx.doi.org/10.1101/055699doi: bioRxiv preprint first posted online May. 26, 2016; 





http:http://ntp.niehs.nih.gov


http://dx.doi.org/10.1101/055699


http://creativecommons.org/licenses/by/4.0/








 
	



																																																													



1 	 Lastly, the tumors in the brain and heart observed at low incidence in male rats exposed to GSM- 



2 	 and CDMA-modulated cell phone RFR in this study are of a type similar to tumors observed in 



3 	 some epidemiology studies of cell phone use. These findings appear to support the International 



4 	 Agency for Research on Cancer (IARC) conclusions regarding the possible carcinogenic 



5 	 potential of RFR.2   



6 	  



7 	 It is important to note that this document reviews only the findings from the brain and heart and 



8 	 is not a complete report of all findings from the NTP’s studies. Additional data from these 



9 	 studies in Hsd:Sprague Dawley®  SD® (Harlan) rats and similar studies conducted in B6C3F1/N  



10 	 mice are currently under evaluation and will be reported together with the current findings in two 



11 	 forthcoming NTP Technical Reports. 



12 	  



13 	 STUDY RATIONALE 



14 	 Cell phones and other commonly used wireless communication devices transmit information via 



15 	 non-ionizing radiofrequency radiation (RFR). In 2013, IARC classified RFR as a possible human 



16 	 carcinogen based on “limited evidence” of an association between exposure to RFR from heavy 



17 	 wireless phone use and glioma and acoustic neuroma (vestibular schwannoma) in human 



18 	 epidemiology studies, and “limited evidence” for the carcinogenicity of RFR in experimental 



19 	 animals. While ionizing radiation is a well-accepted human carcinogen, theoretical arguments 



20 	 have been raised against the possibility that non-ionizing radiation could induce tumors 



21 	 (discussed in IARC, 2013). Given the extremely large number of people who use wireless 



2  IARC  (International  Agency for  Research on Cancer).  2013.  Non-Ionizing  Radiation,  Part  2:  Radiofrequency  
Electromagnetic Fields.  IARC  Monogr  Eval  Carcinog  Risk  Hum  102.  Available:  
http://monographs.iarc.fr/ENG/Monographs/vol102/mono102.pdf  [accessed  26  May  2016].  
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1 communication devices, even a very small increase in the incidence of disease resulting from 



2 exposure to the RFR generated by those devices could have broad implications for public health.  



3 



4 DESCRIPTION OF THE NTP CELL PHONE RFR PROGRAM 



5 RFR emitted by wireless communication devices, especially cell phones, was nominated to the 



6 NTP for toxicology and carcinogenicity testing by the U.S. Food and Drug Administration 



7 (FDA). After careful and extensive evaluation of the published literature and experimental 



8 efforts already underway at that time, the NTP concluded that additional studies were warranted 



9 to more clearly define any potential health hazard to the U.S. population. Due to the technical 



10 complexity of such studies, NTP staff worked closely with RFR experts from the National 



11 Institute of Standards and Technology (NIST). With support from NTP, engineers at NIST 



12 evaluated various types of RFR exposure systems and demonstrated the feasibility of using a 



13 specially designed exposure system (reverberation chambers), which resolved the inherent 



14 limitations identified in existing systems. 



15 In general, NTP chronic toxicity/carcinogenicity studies expose laboratory rodents to a test 



16 article for up to 2 years and are designed to determine the potential for the agent tested to be 



17 hazardous and/or carcinogenic to humans.3  For cell phone RFR, a program of study was 



18 designed to evaluate potential, long-term health effects of whole-body exposures. These studies 



19 were conducted in three phases: (1) a series of pilot studies to establish field strengths that do not 



20 raise body temperature, (2) 28-day toxicology studies in rodents exposed to various low-level 



21 field strengths, and (3) chronic toxicology and carcinogenicity studies. The studies were carried 



22 out under contract at IIT Research Institute (IITRI) in Chicago, IL following Good Laboratory 



3 Specifications for the Conduct of NTP Studies, http://ntp.niehs.nih.gov/ntp/test_info/finalntp_toxcarspecsjan2011.pdf 
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Practices (GLP). These studies were conducted in rats and mice using a reverberation chamber 



exposure system with two signal modulations [Code Division Multiple Access (CDMA) and 



Global System for Mobile Communications (GSM)] at two frequencies (900 MHz for rats and 



1900 MHz for mice), the modulations and frequency bands that are primarily used in the United 



States.  



STUDY DESIGN 



Hsd:Sprague Dawley® SD® (Harlan) rats were housed in custom-designed reverberation 



chambers and exposed to cell phone RFR. Experimentally generated 900 MHz RF fields with 



either GSM or CDMA modulation were continuously monitored in real-time during all exposure 



periods via RF sensors located in each exposure chamber that recorded RF field strength (V/m). 



Animal exposure levels are reported as whole-body specific absorption rate (SAR), a biological 



measure of exposure based on the deposition of RF energy into an absorbing organism or tissue. 



SAR is defined as the energy (watts) absorbed per mass of tissue (kilograms). Rats were exposed 



to GSM- or CDMA-modulated RFR at 900 MHz with whole-body SAR exposures of 0, 1.5, 3, or 



6 W/kg. RFR field strengths were frequently adjusted based on changes in body weight to 



maintain desired SAR levels. 



Exposures to RFR were initiated in utero beginning with the exposure of pregnant dams 



(approximately 11-14 weeks of age) on Gestation Day (GD) 5 and continuing throughout 



gestation. After birth, dams and pups were exposed in the same cage through weaning on 



postnatal day (PND) 21, at which point the dams were removed and exposure of 90 pups per sex 



per group was continued for up to 106 weeks. Pups remained group-housed from PND 21 until 



they were individually housed on PND 35. Control and treatment groups were populated with no 
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more than 3 pups per sex per litter. All RF exposures were conducted over a period of 



approximately 18 hours using a continuous cycle of 10 minutes on (exposed) and 10 minutes off 



(not exposed), for a total daily exposure time of approximately 9 hours a day, 7 days/week. A 



single, common group of unexposed animals of each sex served as controls for both RFR 



modulations. These control rats were housed in identical reverberation chambers with no RF 



signal generation. Each chamber was maintained on a 12-hour light/dark cycle, within a 



temperature range of 72 ± 3°F, a humidity range of 50 ± 15%, and with at least 10 air changes 



per hour. Throughout the studies, all animals were provided ad libitum access to feed and water. 



RESULTS 



In pregnant rats exposed to 900 MHz GSM- or CDMA-modulated RFR, no exposure-related 



effects were observed on the percent of dams littering, litter size, or sex distribution of pups. 



Small, exposure-level-dependent reductions (up to 7%) in body weights compared to controls 



were observed throughout gestation and lactation in dams exposed to GSM- or CDMA-



modulated RFR. In the offspring, litter weights tended to be lower (up to 9%) in GSM and 



CDMA RFR-exposed groups compared to controls. Early in the lactation phase, body weights of 



male and female pups were lower in the GSM-modulated (8%) and CDMA-modulated (15%) 



RFR groups at 6 W/kg compared to controls. These weight differences in the offspring for both 



GSM and CDMA exposures tended to lessen (6% and 10%, respectively) as lactation progressed. 



Throughout the remainder of the chronic study, no RFR exposure-related effects on body 



weights were observed in male and female rats exposed to RFR, regardless of modulation. 
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1 At the end of the 2-year study, survival was lower in the control group of males than in all 



2 groups of male rats exposed to GSM-modulated RFR. Survival was also slightly lower in control 



3 females than in females exposed to 1.5 or 6 W/kg GSM-modulated RFR. In rats exposed to 



4 CDMA-modulated RFR, survival was higher in all groups of exposed males and in the 6 W/kg 



5 females compared to controls. 



6 



7 Brain 



8 A low incidence of malignant gliomas and glial cell hyperplasia was observed in all groups of 



9 male rats exposed to GSM-modulated RFR (Table 1). In males exposed to CDMA-modulated 



10 RFR, a low incidence of malignant gliomas occurred in rats exposed to 6 W/kg (Table 1). Glial 



11 cell hyperplasia was also observed in the 1.5 W/kg and 6 W/kg CDMA-modulated exposure 



12 groups. No malignant gliomas or glial cell hyperplasias were observed in controls. There was not 



13 a statistically significant difference between the incidences of lesions in exposed male rats 



14 compared to control males for any of the GSM- or CDMA-modulated RFR groups. However, 



15 there was a statistically significant positive trend in the incidence of malignant glioma (p < 0.05) 



16 for CDMA-modulated RFR exposures. 



17 Table 1. Incidence of brain lesions in male Hsd:Sprague Dawley® SD® (Harlan) rats exposed to 
18 GSM- or CDMA-modulated RFR§ 



19 
Control GSM CDMA 



0 1.5 3 6 1.5 3 6 
W/kg W/kg W/kg W/kg W/kg W/kg W/kg 



Number examined 90 90 90 90 90 90 90 



Malignant glioma † ‡ 0* 3 (3.3%) 3 (3.3%) 2 (2.2%) 0 0 3 (3.3%) 



Glial cell hyperplasia 0 2 (2.2%) 3 (3.3%) 1 (1.1%) 2 (2.2%) 0 2 (2.2%) 



20 § Data presented as number of animals per group with lesions (percentage of animals per group with lesions).
 
21 * Significant SAR-dependent trend for CDMA exposures by poly-6 (p < 0.05). See appendix B
 
22 † Poly-6 survival adjusted rates for malignant gliomas were 0/53.48 in controls; GSM: 3/67.96 (4.4%), 3/72.10 

23 (4.2%), and 2/72.65 (2.8%) in the 1.5, 3, and 6 W/kg groups, respectively; CDMA: 0/65.94, 0/73.08, and
 
24 3/57.49 (5.2%) for the 1.5, 3, and 6 W/kg groups, respectively.
 
25 ‡ Historical control incidence in NTP studies: 11/550 (2.0%), range 0-8%
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1 



2 In females exposed to GSM-modulated RFR, a malignant glioma was observed in a single rat 



3 exposed to 6 W/kg, and glial cell hyperplasia was observed in a single rat exposed to 3 W/kg 



4 (Table 2). In females exposed to CDMA-modulated RFR, malignant gliomas were observed in 



5 two rats exposed to 1.5 W/kg. Glial cell hyperplasia was observed in one female in each of the 



6 CDMA-modulation exposure groups (1.5, 3, and 6 W/kg). There was no glial cell hyperplasia or 



7 malignant glioma observed in any of the control females. Detailed descriptions of the malignant 



8 gliomas and glial cell hyperplasias are presented in Appendix C. 



9 



10 
11 



Table 2. Incidence of brain lesions in female Hsd:Sprague Dawley® SD® (Harlan) rats exposed to 
GSM- or CDMA-modulated RFR§ 



12 
Control GSM CDMA 



0 1.5 3 6 1.5 3 W/kg 6 
W/kg W/kg W/kg W/kg W/kg W/kg 



Number examined 90 90 90 90 90 90 90 



Malignant glioma ‡ 0 0 0 1 (1.1%) 2 (2.2%) 0 0 



Glial cell hyperplasia 0 0 1 (1.1%) 0 1 (1.1%) 1 (1.1%) 1 (1.1%) 



13 
14 



§ Data presented as number of animals per group with lesions (percentage of animals per group with lesions). 
‡ Historical control incidence in NTP studies: 1/540 (0.18%), range 0-2% 



15 



16 Heart 



17 Cardiac schwannomas were observed in male rats in all exposed groups of both GSM- and 



18 CDMA-modulated RFR, while none were observed in controls (Table 3). For both modulations 



19 (GSM and CDMA), there was a significant positive trend in the incidence of schwannomas of 



20 the heart with respect to exposure SAR. Additionally, the incidence of schwannomas in the 6 



21 W/kg males was significantly higher in CDMA-modulated RFR-exposed males compared to 



22 controls. The incidence of schwannomas in the 6 W/kg GSM-modulated RFR-exposed males 



23 was higher, but not statistically significant (p = 0.052) compared to controls. Schwann cell 
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1 hyperplasia of the heart was also observed in three males exposed to 6 W/kg CDMA-modulated 



2 RFR. In the GSM-modulation exposure groups, a single incidence of Schwann cell hyperplasia 



3 was observed in a 1.5 W/kg male. 



4 



5 
6 



Table 3.  Incidence of heart lesions in male Hsd:Sprague Dawley® SD® (Harlan) rats exposed to 
GSM- or CDMA-modulated cell phone RFR§ 



7 
Control GSM CDMA 



0 1.5 3 6 1.5 3 6 
W/kg W/kg W/kg W/kg W/kg W/kg W/kg 



Number examined 90 90 90 90 90 90 90 



Schwannoma † ‡ 0* 2 (2.2%) 1 (1.1%) 5 (5.5%) 2 (2.2%) 3 (3.3%) 6 (6.6%)** 



Schwann cell hyperplasia 0 1 (1.1%) 0 2 (2.2%) 0 0 3 (3.3%) 



8 § Data presented as number of animals per group with lesions (percentage of animals per group with lesions). 
*9 Significant SAR level-dependent trend for GSM and CDMA by poly-3 (p < 0.05). See appendix B 



10 ** Significantly higher than controls by poly-3 (p < 0.05) 
†11 Poly-3 survival adjusted rates for schwannomas were 0/65.47 in controls; GSM: 2/74.87 (2.7%), 1/77.89 (1.3%), and 



12 5/78.48 (6.4%) in the 1.5, 3, and 6 W/kg groups, respectively; CDMA: 2/74.05 (2.7%), 3/78.67 (3.8%), and 6/67.94 
13 (8.8%) for the 1.5, 3, and 6 W/kg groups, respectively. 



‡14 Historical control incidence in NTP studies: 9/699 (1.3%) range 0-6% 
15 



16 In females, schwannomas of the heart were also observed at 3 W/kg GSM-modulated RFR and 



17 1.5 and 6 W/kg CDMA-modulated RFR. Schwann cell hyperplasia was observed in one female 



18 in each of the CDMA-modulation exposure groups (1.5, 3, and 6 W/kg). 



19 



20 Table 4. Incidence of heart lesions in female Hsd:Sprague Dawley® SD® (Harlan) rats exposed to 
21 GSM- or CDMA-modulated cell phone RFR§ 



22 
Control GSM CDMA 



0 1.5 3 6 1.5 3 6 
W/kg W/kg W/kg W/kg W/kg W/kg W/kg 



Number examined 90 90 90 90 90 90 90 



Schwannoma‡ 0 0 2 (2.2%) 0 2 (2.2%) 0 2 (2.2%) 



Schwann cell hyperplasia 0 0 0 0 1 (1.1%) 1 (1.1%) 1 (1.1%) 



23 § Data presented as number of animals per group with tumors (percentage of animals per group with tumors). 
24 ‡ Historical control incidence in NTP studies: 4/699 (0.6 %), range 0-4% 
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25 
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1 Schwann cells are present in the peripheral nervous system and are distributed throughout the 



2 whole body, not just in the heart. Therefore, organs other than the heart were examined for 



3 schwannomas and Schwann cell hyperplasia. Several occurrences of schwannomas were 



4 observed in the head, neck, and other sites throughout the body of control and GSM and CDMA 



5 RFR-exposed male rats. In contrast to the significant increase in the incidence of schwannomas 



6 in the heart of exposed males, the incidence of schwannomas observed in other tissue sites of 



7 exposed males (GSM and CDMA modulations) was not significantly different than in controls 



8 (Table 5). Additionally, Schwann cell hyperplasia was not observed in any tissues other than the 



9 heart. The combined incidence of schwannomas from all sites was generally higher in GSM- and 



10 CDMA-modulated RFR exposed males, but not significantly different than in controls. The 



11 Schwann cell response to RFR appears to be specific to the heart of male rats.   



12 



13 
14 



Table 5. Incidence of schwannomas in male Hsd:Sprague Dawley® SD® (Harlan) rats exposed to 
GSM- or CDMA-modulated RFR§ 



15 
Control GSM CDMA 



0 1.5 3 6 1.5 3 6 
W/kg W/kg W/kg W/kg W/kg W/kg W/kg 



Number examined 90 90 90 90 90 90 90 



Heart‡ 0* 2 (2.2%) 1 (1.1%) 5 (5.5%) 2 (2.2%) 3 (3.3%) 6 (6.6%)** 



Other sites† 3 (3.3%) 1 (1.1%) 4 (4.4%) 2 (2.2%) 2 (2.2%) 1 (1.1%) 1 (1.1%) 



All sites (total) 3 (3.3%) 3 (3.3%) 5 (5.5%) 7 (7.7%) 4 (4.4%) 4 (4.4%) 7 (7.7%) 



16 
17 
18 
19 
20 



§ Data presented as number of animals per group with tumors (percentage of animals per group with tumors). 
* Significant SAR level-dependent trend for GSM and CDMA, poly 3 test (p < 0.05) 
** Significantly higher than controls, poly-3 test (p < 0.05) 
‡ Historical control incidence in NTP studies: 9/699 (1.3%), range 0-6% 
† Mediastinum, thymus, and fat 



21 



22 In female rats, there was no statistically significant or apparent exposure-related effect on the 



23 incidence of schwannomas in the heart or the combined incidence in the heart or other sites 



24 (Table 6). 



12



. CC-BY 4.0 International licensepeer-reviewed) is the author/funder. It is made available under a
The copyright holder for this preprint (which was not. http://dx.doi.org/10.1101/055699doi: bioRxiv preprint first posted online May. 26, 2016; 





http://dx.doi.org/10.1101/055699


http://creativecommons.org/licenses/by/4.0/








 
	



             	
    	



 	
      



   
 



  
 



 
 



 
 



  
 



 
 



 
 



           



          



            



            



                  	
      	
        	



 	



 	



	



	



	



	



	



	



	



	



	



 	



	



	



	



	



1 Table 6. Incidence of schwannomas in female Hsd:Sprague Dawley® SD® (Harlan) rats exposed to 
2 GSM- or CDMA-modulated RFR§ 



3 
Control GSM CDMA 



Schwannoma site 0 
W/kg 



1.5 
W/kg 



3 
W/kg 



6 
W/kg 



1.5 
W/kg 



3 
W/kg 



6 
W/kg 



Number examined 90 90 90 90 90 90 90 



Heart‡ 0 0 2 (2.2%) 0 2 (2.2%) 0 2 (2.2%) 



Other sites† 4 (4.4%) 1 (1.1%) 3 (3.3%) 1 (1.1%) 0 2 (2.2%) 2 (2.2%) 



All sites (total) 4 (4.4%) 1 (1.1%) 5 (5.5%) 2 (2.2%) 2 (2.2%) 2 (2.2%) 4 (4.4%) 



4 
5 
6 



§ Data presented as number of animals per group with tumors (percentage of animals per group with tumors). 
‡ Historical control incidence in NTP studies: 4/699 (0.6%), range 0-4% 
† Ovary, uterus, vagina, thymus, abdomen, and clitoral gland 



7 



8 DISCUSSION 



9 The two tumor types, which are the focus of this report, are malignant gliomas of the brain and 



10 schwannomas of the heart. Glial cells are a collection of specialized, non-neuronal, support cells 



11 whose functions include maintenance of homeostasis, formation of myelin, and providing 



12 support and protection for neurons of the peripheral nervous system (PNS) and the central 



13 nervous system (CNS). In the CNS, glial cells include astrocytes, oligodendrogliocytes, 



14 microglial cells, and ependymal cells. Schwann cells are classified as glial cells of the PNS. In 



15 the PNS, Schwann cells produce myelin and are analogous to oligodendrocytes of the CNS. 



16 Generally, glial neoplasms in the rat are aggressive, poorly differentiated, and usually classified 



17 as malignant. 



18 



19 In the heart, exposure to GSM or CDMA modulations of RFR in male rats resulted in a 



20 statistically significant, positive trend in the incidence of schwannomas. There was also a 



21 statistically significant, pairwise increase at the highest CDMA exposure level tested compared 



22 to controls. Schwann cell hyperplasias also occurred at the highest exposure level of CDMA-
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modulated RFR. Schwann cell hyperplasia in the heart may progress to cardiac schwannomas. 



No Schwann cell hyperplasias or schwannomas of the heart were observed in the single, 



common control group of male rats. The historical control rate of schwannomas of the heart in 



male Harlan Sprague Dawley rats is 1.30% (7/539) and ranges from 0-6% for individual NTP 



studies (Table D2, Appendix D). The 5.5-6.6% observed in the 6 W/kg GSM- and CDMA-



modulated RFR groups exceeds the historical incidence, and approaches or exceeds the highest 



rate observed in a single study (6%). The increase in the incidence of schwannomas in the heart 



of male rats in this study is likely the result of whole-body exposures to GSM- or CDMA-



modulated RFR. 



In the brain, there was a significant, positive trend in the incidences of malignant gliomas in 



males exposed to CDMA-modulated RFR, and a low incidence was observed in males at all 



exposure levels of GSM-modulated RFR that was not statistically different than in control males. 



Glial cell hyperplasia, a preneoplastic lesion distinctly different from gliosis, was also observed 



at low incidences in rats exposed to either GSM or CDMA modulation. Glial cell hyperplasia 



may progress to malignant glioma. Neither of these lesions was observed in the control group of 



male rats. Although not observed in the current control group, malignant gliomas have been 



observed in control male Harlan Sprague Dawley rats from other completed NTP studies.  



Currently in males, the historical control rate of malignant glioma for those studies is 2.0% 



(11/550) and ranges from 0-8% for individual studies (Table D1, Appendix D). The 2.2-3.3% 



observed in all of the GSM-modulation groups and in the 6 W/kg CDMA-modulated group only 



slightly exceeds the mean historical control rate and falls within the observed range. 
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The survival of the control group of male rats in the current study (28%) was relatively low 



compared to other recent NTP studies in Hsd:Sprague Dawley® SD® (Harlan) rats (average 47%, 



range 24-72%). If malignant gliomas or schwannomas are late-developing tumors, the absence of 



these lesions in control males in the current study could conceivably be related to the shorter 



longevity of control rats in this study. Appendix E lists the time on study for each animal with a 



malignant glioma or heart schwannoma. Most of the gliomas were observed in animals that died 



late in the study, or at the terminal sacrifice. However, a relatively high number of the heart 



schwannomas in exposed groups were observed by 90 weeks into the study, a time when 



approximately 60 of the 90 control male rats remained alive and at risk for developing a tumor.  



CONCLUSIONS 



Under the conditions of these 2-year studies, the hyperplastic lesions and glial cell neoplasms of 



the heart and brain observed in male rats are considered likely the result of whole-body 



exposures to GSM- or CDMA-modulated RFR. There is higher confidence in the association 



between RFR exposure and the neoplastic lesions in the heart than in the brain. No biologically 



significant effects were observed in the brain or heart of female rats regardless of modulation. 



NEXT STEPS 



The results reported here are limited to select findings of concern in the brain and heart and do 



not represent a complete reporting of all findings from these studies of cell phone RFR. The 



complete results for all NTP studies on the toxicity and carcinogenicity of GSM and CDMA-



modulated RFR are currently being reviewed and evaluated according to the established NTP 



process and will be reported together with the current findings in two forthcoming NTP 
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Technical Reports. Given the large scale and scope of these studies, completion of this process is 



anticipated by fall 2017, and the draft NTP Technical Reports are expected to be available for 



peer review and public comment by the end of 2017. We anticipate that the results from a series 



of initial studies investigating the tolerance to various power levels of RFR, including 



measurements of body temperatures in both sexes of young and old rats and mice and in 



pregnant female rats, will be published in the peer-reviewed literature later in 2016. 
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APPENDIX B – STATISTICAL ANALYSIS 




The Poly-k test (Bailer and Portier, 1988; Portier and Bailer, 1989; Piegorsch and Bailer, 1997) 



was used to assess neoplasm prevalence. This test is a survival-adjusted quantal-response 



procedure that modifies the Cochran-Armitage linear trend test to take survival differences into 



account. More specifically, this method modifies the denominator in the quantal estimate of 



lesion incidence to approximate more closely the total number of animal years at risk. For 



analysis of lesion incidence at a given site, each animal is assigned a risk weight. This value is 



one if the animal had a lesion at that site or if it survived until terminal sacrifice; if the animal 



died prior to terminal sacrifice and did not have a lesion at that site, its risk weight is the fraction 



of the entire study time that it survived, raised to the kth power. This method yields a lesion 



prevalence rate that depends only upon the choice of a shape parameter, k, for a Weibull hazard 



function describing cumulative lesion incidence over time (Bailer and Portier, 1988).  A further 



advantage of the Poly-k method is that it does not require lesion lethality assumptions. 



Unless otherwise specified, the NTP uses a value of k=3 in the analysis of site-specific lesions 



(Portier et al., 1986). Bailer and Portier (1988) showed that the Poly-3 test gives valid results if 



the true value of k is anywhere in the range from 1 to 5. In addition, Portier et al. (1986) modeled 



a collection of relatively common tumors observed in control animals from two-year NTP rodent 



carcinogenicity studies, showing that the Weibull distribution with values of k ranging between 1 



and 5 was a reasonable fit to tumor incidence in most cases. In cases of early tumor onset or late 



tumor onset, however, k=3 may not be the optimal choice. Tumors with early onset would 



require a value of k much less than 3, while tumors with late onset would require a value of k 



much greater than 3. In the current studies, malignant brain gliomas occurred only in animals 



surviving more than 88% of the length of the study. For these brain tumors, a Weibull 



distribution with k=6 is a better fit to survival time than with k=3 (Portier, 1986). Malignant 



schwannomas of the heart occurred in animals surviving at least 65% of the length of the study; a 



Weibull distribution with k=3 adequately fits these heart tumor incidences. Therefore, poly-6 



tests were used for analyses of brain tumors and poly-3 tests were used for schwannomas. 
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Variation introduced by the use of risk weights, which reflect differential mortality, was 



accommodated by adjusting the variance of the Poly-k statistic as recommended by Bieler and 



Williams (1993) and a continuity correction modified from Thomas et al. (1977) was applied. 



Tests of significance for tumors and nonneoplastic lesions included pairwise comparisons of 



each dosed group with controls and a test for an overall dose-related trend. Continuity-corrected 



Poly-k tests were used in the analysis of lesion incidence, and reported P values are one sided. 



Body weights and litter weights were compared to the control group using analysis of variance 



and Dunnett’s test (1955). The probability of survival was estimated by the product-limit 



procedure of Kaplan and Meier (1958). Statistical analyses for possible exposure-related effects 



on survival used Cox’s (1972) method for testing two groups for equality and Tarone’s (1975) 



life table test to identify exposure-related trends. Survival analysis p-values are two-sided. 
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1 APPENDIX C – PATHOLOGY 



2 



3 Pathology data presented in this report on cell phone RFR were subjected to a rigorous peer 



4 review process. The primary goal of the NTP peer-review process is to reach consensus 



5 agreement on treatment-related findings, confirm the diagnosis of all neoplasms, and confirm 



6 any unusual lesions. At study termination, a complete necropsy and histopathology evaluation 



7 was conducted on every animal. The initial pathology examination was performed by a 



8 veterinary pathologist, who recorded all neoplastic and nonneoplastic lesions. This examination 



9 identified several potential treatment-related lesions in target organs of concern (brain and heart), 



10 which were chosen for immediate review.1 The initial findings of glial cell tumors and 



11 hyperplasias in the brain and schwannomas, Schwann call hyperplasia, and schwannomas from 



12 all sites were subjected to an expedited, multilevel NTP pathology peer-review process. The data 



13 were locked2 prior to receipt of the finalized, study-laboratory reports to ensure that the raw data 



14 did not change during the review. 



15 



16 The pathology peer review consisted of a quality assessment (QA) review of all slides with 



17 tissues from the central nervous system (7 sections of brain and 3 sections of spinal cord), 



18 trigeminal nerve and ganglion, and heart. Additionally, the schwannomas of the head and neck 



19 region were reviewed. The QA review of the central nervous system and head and neck 



20 schwannomas was performed by Dr. Margarita Gruebbel of Experimental Pathology 



21 Laboratories, Inc. (EPL), and the QA review of the hearts and trigeminal nerves and ganglia was 



22 performed by Dr. Cynthia Shackelford, EPL. 



23 



24 The QA review pathologists then met with Dr. Mark Cesta, NTP pathologist for these studies, 



25 and Dr. David Malarkey, head of the NTP Pathology Group, to review lesions and select slides 



26 for the Pathology Working Group (PWG) reviews. All PWG reviews were conducted blinded 



27 with respect to treatment group and only identified the test articles as “test agent A” or “test 



1 Pathology peer review of remaining lesions from the cell phone RFR studies continues and is not addressed in this
 
report.

2 Locking data refers to restricting access to the computer database so the data for a particular study cannot be
 
changed.
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1 agent B”. Due to the large number of slides for review, the PWG was held in three separate 



2 sessions: 



3 • January 29, 2016, for review of glial lesions in the brain and Schwann cell lesions in the 
4 heart 
5 • February 11, 2016, for review of schwannomas of the head and neck 
6 • February 12, 2016, for review of granular cell lesions of the brain 
7 
8 The reviewing PWG pathologists largely agreed on the diagnostic criteria for the lesions and on 



9 the diagnoses of schwannomas in the head and neck, and granular cell lesions in the brain. 



10 However, there was much discussion on the criteria for differentiating glial cell hyperplasia from 



11 malignant glioma and Schwann cell hyperplasia from schwannoma. The lack of PWG agreement 



12 on definitive criteria for the glial cell and Schwann cell lesions, and the requirement for a high 



13 level of confidence in the diagnoses prompted NTP to convene two additional PWGs (organized 



14 and conducted by the NTP pathologist, Dr. Mark Cesta) with selected experts in the organ under 



15 review. These second level PWG reviews were also conducted as noted above and held in two 



16 separate sessions: 



17 • February 25, 2016, for review of glial lesions in the brain 
18 • March 3, 2016, for review of cardiac schwannomas, schwannomas in other organs 
19 (except the head and neck), and right ventricular degeneration 
20 



21 In both PWGs, the participants came to consensus on the diagnoses of the lesions and the criteria 



22 used for those diagnoses. Participants of the individual PWGs are listed below.   



23 Table C-1. NTP Pathology Working Group (PWG) Attendees 
PWG member Affiliation 



January 29, 2016 - Evaluated glial lesions in the brain and Schwann cell lesions in the heart 
A.E. Brix, D.V.M., Ph.D. Experimental Pathology Laboratories, Inc. RTP, NC 
M.F. Cesta, D.V.M., Ph.D. National Institute of Environmental Health Sciences 



(NTP study pathologist) 
S.A. Elmore, D.V.M., MS National Institute of Environmental Health Sciences 
G.P. Flake, M.D. National Institute of Environmental Health Sciences 
R.H. Garman, D.V.M. Consultants in Veterinary Pathology, Inc. Monroeville, PA 
M.M. Gruebbel, D.V.M., Ph.D. Experimental Pathology Laboratories, Inc. RTP, NC (observer) 
R.A. Herbert, D.V.M., Ph.D. National Institute of Environmental Health Sciences 
J.S. Hoane, D.V.M. Charles River Laboratories, Inc. Durham, NC (contract study pathologist) 
K.S. Janardhan, BVSc, MVSc, Ph.D. Integrated Laboratory System 
R. Kovi, BVSc, MVSc, Ph.D. Experimental Pathology Laboratories, Inc. RTP, NC (observer) 
D.E. Malarkey, D.V.M., Ph.D. National Institute of Environmental Health Sciences 
R.A. Miller, D.V.M., Ph.D. Experimental Pathology Laboratories, Inc. RTP, NC 
J.P. Morrison, D.V.M. Charles River Laboratories, Inc. Durham, NC 
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PWG  member  Affiliation  
A.R.  Pandiri,  BVSc &  AH,  Ph.D.  National  Institute  of  Environmental  Health  Sciences  
C.C.  Shackelford,  D.V.M., Ph.D.   Experimental  Pathology  Laboratories,  Inc.  RTP,  NC  (observer)  
J.A.  Swenberg,  D.V.M., Ph.D.   University  of  North  Carolina  –  Chapel  Hill, NC  
G.  Willson,  BVMS,  Dip  RC  Experimental  Pathology  Laboratories,  Inc.  RTP,  NC (PWG  coordinator)   
Path,  FRC  Path,  MRCVS  
 
February  11,  2016  - Evaluated  schwannomas  of  the head  and  neck  
A.E.  Brix,  D.V.M., Ph.D.   Experimental  Pathology  Laboratories,  Inc.  RTP,  NC  
M.F.  Cesta,  D.V.M., Ph.D.   National  Institute  of  Environmental  Health  Sciences  (NTP  study  



pathologist)  
S.A.  Elmore,  D.V.M., MS  National  Institute  of  Environmental  Health  Sciences  
G.P.  Flake,  M.D.   National  Institute  of  Environmental  Health  Sciences   
M.M.  Gruebbel,  D.V.M., Ph.D.,  Experimental  Pathology  Laboratories,  Inc.  RTP,  NC (PWG  coordinator)   
K.S.  Janardhan,  BVSc,  MVSc,  Ph.D.  Integrated  Laboratory  System  RTP,  NC  
D.E.  Malarkey,  D.V.M., Ph.D.   National  Institute  of  Environmental  Health  Sciences  
A.R.  Pandiri,  BVSc  &  AH,  Ph.D.   National  Institute  of  Environmental  Health  Sciences  
R.R.  Maronpot,  D.V.M.  Experimental  Pathology  Laboratories,  Inc.  RTP,  NC  



February  12,  2016  - Evaluated  granular  cell  lesions  of  the  brain  
A.E.  Brix,  D.V.M., Ph.D.   Experimental  Pathology  Laboratories,  Inc.  RTP,  NC  
M.F.  Cesta,  D.V.M., Ph.D.   National  Institute  of  Environmental  Health  Sciences  (NTP  study  



pathologist)  
S.A.  Elmore,  D.V.M., MS   National  Institute  of  Environmental  Health  Sciences  
M.M.  Gruebbel,  D.V.M., Ph.D.,  Experimental  Pathology  Laboratories,  Inc.  RTP,  NC (PWG  coordinator)   
J.S.  Hoane,  D.V.M. 
 Charles  River  Laboratories,  Inc.  Durham,  NC  (contract  study pathologist) 
  
K.S.  Janardhan,  BVSc,  MVSc,  Ph.D.  Integrated  Laboratory  System  RTP,  NC  
A.R.  Pandiri,  BVSc.  &  AH,  Ph.D.   National  Institute  of  Environmental  Health  Sciences  
R.R.  Moore,  D.V.M.  Integrated  Laboratory  System  RTP,  NC  
  
February  25,  2016 - Evaluated  glial  lesions  in  the brain   
D.  Bigner,  M.D., Ph.D.  Duke  University  Durham,  NC  
B.  Bolon,  D.V.M., MS, Ph.D.   GEMpath,  Inc.  Longmont,  CO  
V.  Chen,  D.V.M., Ph.D.   National  Institute  of  Environmental  Health  Sciences  (observer)  
M.F.  Cesta,  D.V.M.,  Ph.D.   National  Institute  of  Environmental  Health  Sciences  (PWG  coordinator,  



NTP  study  pathologist)  
S.A.  Elmore,  D.V.M., MS  National  Institute  of  Environmental  Health  Sciences  (observer)  
G.P.  Flake,  M.D.  National  Institute  of  Environmental  Health  Sciences  (observer)  
J.S.  Hardisty,  D.V.M.   Experimental  Pathology  Laboratories,  Inc.  RTP,  NC  
R.A.  Herbert,  D.V.M., Ph.D.,  National  Institute  of  Environmental  Health  Sciences  (observer)  
R.  Kovi,  BVSc,  MVSc,  Ph.D.  Experimental  Pathology  Laboratories,  Inc.  (observer)  
P.B.  Little,  D.V.M.   Experimental  Pathology  Laboratories,  Inc.  
D.E.  Malarkey,  D.V.M., Ph.D.   National  Institute  of  Environmental  Health  Sciences  
J.P.  Morrison,  D.V.M., Ph.D.   Charles  River  Laboratories,  Inc.  
A.  Sharma,  BVSc,  MVSc,  MS,  Ph.D.  Covance  
 
March  3,  2016  - Evaluated  heart  lesions,  and  schwannomas  in  other  organs  (except  head and neck)  
B.  Berridge,  D.V.M., Ph.D.   GlaxoSmithKline  RTP,  NC  
M.C.  Boyle,  D.V.M., Ph.D.   Amgen  Thousand  Oaks,  CA  
V.  Chen,  D.V.M., Ph.D.  National  Institute  of  Environmental  Health  Sciences  (observer)  
M.F.  Cesta,  D.V.M., Ph.D.   National  Institute  of  Environmental  Health  Sciences  (PWG  coordinator,  



NTP  study  pathologist)  
S.A.  Elmore,  D.V.M., MS   National  Institute  of  Environmental  Health  Sciences  (observer)  
M.  Elwell,  D.V.M., Ph.D.   Covance  Chantilly,  VA  
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PWG member Affiliation 
J.R. Hailey, D.V.M. Covance Chantilly, VA 
M. Novilla, D.V.M., MS, Ph.D. SNBL Everett, WA 



LESION DESCRIPTIONS 



Brain 



Malignant gliomas were infiltrative lesions, usually of modest size, with indistinct tumor 



margins. The neoplastic cells were typically very densely packed with more cells than neuropil. 



The cells were typically small and had round to oval, hyperchromatic nuclei. Mitoses were 



infrequent. In some of the neoplasms, invasion of the meninges, areas of necrosis surrounded by 



palisading neoplastic cells, cuffing of blood vessels, and neuronal satellitosis were observed. The 



malignant gliomas did not appear to arise from any specific anatomic subsite of the brain. 



Glial cell hyperplasia consisted of small, proliferative, and poorly demarcated foci of poorly 



differentiated glial cells that accumulated and invaded into the surrounding parenchyma. In some 



cases, there was a small amount of perivascular cuffing. The hyperplastic cells appeared 



morphologically identical to those in the gliomas but were typically less dense with more 



neuropil than glial cells. There were no necrotic or degenerative elements present, so there was 



no evidence that the increased number of glial cells was a reaction to brain injury. 



Heart 



The intracardiac schwannomas were either endocardial or myocardial (intramural). The 



endocardial schwannomas lined the ventricles and atria and invaded into the myocardium. Two 



morphologic cell types were observed, but indistinct cell margins and eosinophilic cytoplasm 



were common to both types. Groups of cells with widely spaced small, round nuclei and 



moderate amounts of cytoplasm were interspersed among bands or sheets of parallel, elongated 



cells with thin, spindle-shaped, hyperchromatic nuclei. The myocardial schwannomas were 



typically less densely cellular and infiltrated amid, sometimes replacing, the cardiomyocytes. 



The cell types described for the endocardial neoplasms were both present, but in fewer numbers. 



In both subtypes of schwannomas, there was a minimal amount of cellular pleomorphism. In 



some larger neoplasms, Antoni type A and B patterns were present. 
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1 The Schwann cell hyperplasias were similar in appearance to the schwannomas, but were smaller 



2 and had less pleomorphism of the cells. In the case of the endocardial Schwann cell hyperplasia, 



3 there was no invasion of the myocardium. 
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1 



11 



APPENDIX D – HISTORICAL CONTROLS 



2 



3 Table D1. Incidence of astrocytoma, glioma, and/or oligodendroglioma in brains of male Harlan 
4 Sprague Dawley rats in NTP studies 
5 



Chemical First dose N Control incidence 
Dibutylphthalate 8/30/2010 49 4% 
2-Hydroxy-4-methoxybenzophenone 11/8/2010 50 0% 
p-Chloro-a,a,a-trifluorotoluene 1/17/2011 50 4% 
Di-(2-ethylhexyl)phthalate 2/17/2011 50 8% 
Di-(2-ethylhexyl)phthalate (perinatal) 6/27/2011 50 0% 
Tris (chloroisopropyl) phosphate 12/12/2011 50 0% 
Sodium tungstate 12/23/2011 50 4% 
Resveratrol 5/7/2012 50 0% 
Black cohosh 7/2/2012 50 2% 
Radiofrequency radiation (GSM/CDMA) 9/16/2012 90 0% 



6 Historical control rate: 11/550 (2.0%) 
7 



8 



9 Table D2. Incidence of schwannoma in the heart of male Harlan Sprague Dawley rats in NTP studies 
10 



Chemical First dose N Control incidence 
Indole-3-carbinol 3/14/2007 50 2% 
Perfluorooctanoic acid 6/19/2009 50 0% 
Dietary zinc 9/3/2009 50 0% 
Dibutylphthalate 8/30/2010 49 4% 
2-Hydroxy-4-methoxybenzophenone 11/8/2010 50 2% 
p-Chloro-a,a,a-trifluorotoluene 1/17/2011 50 0% 
Di-(2-ethylhexyl)phthalate 2/17/2011 50 6% 
Di-(2-ethylhexyl)phthalate (perinatal) 6/27/2011 50 4% 
Tris (chloroisopropyl) phosphate 12/12/2011 50 0% 
Sodium tungstate 12/23/2011 50 0% 
Resveratrol 5/7/2012 50 0% 
Black Cohosh 7/2/2012 50 0% 
Radiofrequency radiation (GSM/CDMA) 9/16/2012 90 0% 
Historical control rate: 9/699 (1.30%) 
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1 APPENDIX E – TIME ON STUDY TO APPEARANCE OF TUMORS 



2 



3 Malignant Glioma 
4 
5 



6 



7 



8 



9 



10 



11 



12 



13 



SAR (W/kg) Animal ID number Time on study (weeks) 



GSM-modulated exposed males 
1.5 717 105 



735 102 
786 104 



3.0 924 101 
943 105 



1014 93 
6.0 1135 104 



1137 102 



CDMA-modulated exposed males 
6.0 1795 105 



1799 104 
1852 105 



GSM-modulated exposed females 
6.0 1246 96 



CDMA-modulated exposed females 
1.5 1463 105 



1474 105 
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1 



2 



Time  to  Malignant  Schwannoma  in  Heart  



3 



4 



5 



6 



7 



8 



9 



10 



11 



12 



13 



14 



15 



SAR (W/kg) Animal ID number Length of survival (weeks) 



GSM-modulated exposed males 
1.5 758 104 



801 105 



3.0 931 105 



6.0 1149 83 
1155 105 
1187 104 
1206 104 
1230 91 



CDMA-modulated exposed males 
1.5 1364 105 



1352 105 



3.0 1559 92 
1617 105 
1622 104 



6.0 1801 76 
1821 70 
1829 104 
1833 89 
1849 104 
1860 105 



GSM-modulated exposed females 
3.0 1037 105 



1077 83 



CDMA-modulated exposed females 
1.5 1461 106 



1480 93 



6.0 1888 105 
1965 106 
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APPENDIX F – REVIEWER’S COMMENTS 




National Toxicology Program 




Peer Review Charge and Summary Comments
 



Purpose: To provide independent peer review of an initial draft of this partial report. The peer 



reviewers were blind to the test agents under study. Introductory materials on RFR and details of 



the methods dealing with the field generation and animal housing were redacted from the version 



sent to the reviewers. The reviewers were provided a study data package, also blinded to test 



agents, containing basic in life study information such as body weight and survival curves and 



information concerning the generation of pups from the in utero exposures. 



Report Title: Draft Report of Partial Findings from the National Toxicology Program 



Carcinogenesis Studies of Test Articles A and B (and associated Study Data Package) 



Reviewers’ Names: 



David Dorman, D.V.M., Ph.D., North Carolina State University
 
Russell Cattley, D.V.M., Ph.D., Auburn University
 
Michael Pino, D.V.M., Ph.D., Pathology consultant 




Charge: To peer review the draft report and comment on whether the scientific evidence supports 



NTP’s conclusion(s) for the study findings. 



1. 	 Scientific criticisms: 



a.	 Please comment on whether the information presented in the draft report, including 



presentation of data in any tables, is clearly and objectively presented. Please suggest any 



improvements. 



All three reviewers found the results to be clearly and objectively presented, although 



there were suggestions to provide historical control information for brain and heart 



lesions for female Harlan Sprague Dawley rats, clarify statements about the specific 



statistical tests used and the presence or lack of statistical significance of the brain 
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gliomas in the Results, and expand the conclusions statements to clarify the basis for the 



conclusions. 



b.	 Please comment on whether NTP’s scientific interpretations of the data are objective and 



reasonable. Please explain why or why not. 



The reviewers stated that the NTP had performed an adequate and objective peer review 



of the pathology data, and the statistical approaches used were consistent with other NTP 



studies. The methods were described as objective and reasonable. The interpretations of 



the data, including the limitations, were also reasonable and objective. One reviewer 



found the data on schwannomas of the heart to be more compelling with respect to an 



association with treatment than the brain gliomas. This reviewer summarized the findings 



as: 



“In the heart the evidence for a carcinogenic effect can be based on 1) the 



presence of the tumors in all six of the test article groups versus none in the 



controls 2) the statistically significant trend for schwannomas with both 



compounds and the statistically significant increase in incidence in the 4X (top) 



dose for test article B; 3) the fact that the incidence of the tumors in both 4X dose 



groups approaches or exceeds the high end of the historical control range; and 4) 



the tumors in the 4X group of test article B are accompanied by a higher 



incidence of Schwann cell hyperplasia. Using the NTP’s guide for levels of 



evidence for carcinogenic activity, I would consider the heart schwannomas as 



‘Some Evidence’ of carcinogenic activity. 



The proliferative lesions in the brain are more difficult to interpret because 1) 



their low incidence that was well within the historical control range, 2) lack of 



clear dose response; and 3) lack of statistical significance (except for the 



significant exposure-dependent trend for test article B.	.	.	.	 However, the presence 



of malignant gliomas and/or foci of glial cell hyperplasia in 5 of 6 test article 



groups for both sexes vs none in controls of either sex is suggestive of a test 
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article effect.	.	.	.I would consider the malignant gliomas as ‘Equivocal Evidence’ 



of carcinogenic activity.” 



2. Please identify any Information that should be added or deleted: 



One reviewer suggested that more information be given on the time when tumors were 



observed (e.g., at terminal necropsy, or early in the study) to help assess the possible impact 



of the decreased survival times in the control animals on tumor incidence. This reviewer also 



suggested a discussion of how the survival of control male rats in this study compared to the 



historical control data. There was also concern that the diagnostic criteria developed by the 



PWG and used in the current study would impact the historical control incidence rates 



reported in Table D. 



3. The scientific evidence supports NTP’s conclusion(s) for the study findings: 



The NTP’s overall draft conclusion was as follows: “Under the conditions of these studies, 



the observed hyperplastic lesions and neoplasms outlined in this partial report are considered 



likely the result of exposures to test article A and test article B. The findings in the heart were 



statistically stronger than the findings in the brain.” 



The reviewers had the option of agreeing, agreeing in principle, or disagreeing with the draft 



conclusions. All three reviewers agreed in principle, reiterating issues discussed above. 
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APPENDIX G – NIH REVIEWER’S COMMENTS 



National Institutes of Health 




Peer Review Charge and Reviewer’s Comments 




Purpose: To provide independent peer review of the pathology diagnoses and statistical 



evaluation of the partial findings from NTP’s studies. Background materials included the draft 



NTP report, introductory materials on RFR, and details on the methods dealing with the field 



generation and statistical analyses references and guidance. The reviewers were provided a study 



data package, containing basic in life study information such as body weight and survival curves, 



information concerning the generation of pups from the in utero exposures, and raw pathology 



data. 



Report Title: Draft Report of Partial Findings from the National Toxicology Program 



Carcinogenesis Studies of Test Articles A and B (and associated Study Data Package) 



Reviewers’ Names: 



Diana C. Haines, D.V.M., Frederick National Laboratory 
Michael S. Lauer, M.D., Office of Extramural Research, NIH 
Maxwell P. Lee, Ph.D., Laboratory of Cancer Biology and Genetics, NCI, 
Aleksandra M. Michalowski, M.Sc., Ph.D., Laboratory of Cancer Biology and Genetics, NCI 
R. Mark Simpson, D.V.M., Ph.D., Laboratory of Cancer Biology and Genetics, NCI
[Sixth reviewer's name and comments are withheld.] 



Charge: To peer review the draft report, statistical analyses, and pathology data and comment on 



whether the scientific evidence supports NTP’s conclusion(s) for the study findings. 



Reviewer’s comments and NTP responses to the comments are provided. 



• Appendix G1: Reviewer’s comments 



• Appendix G2: NTP’s responses to NIH reviewer’s comments 
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Appendix G1: Reviewer's comments 



Reviewer: Diana C. Haines, D.V.M., Frederick National Laboratory 
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April 5, 2016
Dr. Tabak,



I’ve always relied on experts, not myself, for statistical	
  analysis, and so do not feel	
  qualified to address
the statistical methods used. My training and experience has been in veterinary pathology, including QA
review of	
  NTP studies, and serving on PWGs, so will give my opinion on the pathology interpretation
(biological significance rather	
  than statistical significance).



Having perused the 3 RFR Draft Report and the	
  raw data, all appears to be in order, including QA of	
  the
histopathology (technique) as	
  well as	
  PWG review (diagnosis). Looking at the data, I agree with the
report’s	
  conclusion:	
   Under the conditions of these studies, the hyperplastic lesions and neoplasms
observed	
  in	
  male rats are considered	
  likely the result of	
  exposures to GSM-­‐ an CDMA-­‐modulated RFR.
The findings in	
  the heart were statistically stronger than	
  the findings in	
  the brain. But note, it is
“considered likely”	
  not “definitely is”.



There may be also several caveats relating to “under	
  the conditions of these studies”,	
  including how well	
  
the conditions recapitulate actual human exposure: whole body exposure from in utero to old age;	
  18.5
hours/day (10 min on/10 min off, for	
  total of	
  9hr	
  actual exposure);	
  and doseA. I’m not physicist, so
have to	
  presume experts analyzed and accepted concept of the	
  reverberation chamber, including
“doses”A as being relevant to human exposure.



A Dosimetric Assessment paper: “As could be expected in a study	
  following NTP protocols, the exposure
levels for the rodents in this project	
  exceed the limits for the wbSAR and psSAR defined in the IEEE Std
C95.1-­‐2005	
  safety standard for	
  human exposure to mobile phone radiation. In	
  the low dose exposure
group the	
  exposure level	
  in the organs exceeds or is close to the localized SAR limit for the general	
  
public, except for a few low-­‐water content tissues. More specifically, the psSAR over	
  1 g in the human
head, is limited	
  by the safety standards to	
  <2W/kg, whereas, in the low dose rodents the SAR averaged
over the whole brain	
  is >2.4 W/kg for mice, and	
  >1.3 W/kg for rats, hence similar to the limit.
Furthermore, the	
  psSAR and oSAR have larger uncertainty compared to the wbSAR.	
  Deviations of the
exposure	
  level from the	
  target dose, especially during the early exposure period, should	
  be carefully
evaluated in the interpretation of	
  the final biological studies.



Results from the companion	
  mouse study will hopefully add	
  some insight.



Diana Copeland Haines, DVM
Diplomate, American College of Veterinary Pathologists



Senior	
  Staff	
  Pathologist, Pathology Section
Pathology/Histotechnology Laboratory
Leidos Biomedical Research, Inc.
Frederick National Laboratory for Cancer Research
P.O. Box B, Frederick, MD 21702
Phone: 301-­‐846-­‐5921 Fax: 301-­‐846-­‐1953
Diana.Haines@fnlcr.nih.gov
http://ncifrederick.cancer.gov/rtp/lasp/phl/
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Reviewer: Michael S. Lauer, M.D., Office of Extramural Research, NIH 
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Lauer review of cell phone	 NTP	 report 
Page	1 of 14 



Michael	S	Lauer, MD	(OER) 
Review	of	NTP	paper:	“Report	of	Partial	Findings	from	the	National	Toxicology	Program	 
Carcinogenesis	Studies	of	Cell	Phone	Radiofrequency	Radiation	(Whole	Body	Exposures)” 
March	20,	 2016 



Summary	of	findings: 



This	is	a	partial	report, a	report	which	is	presumably	part	of	a	larger	set	of	studies	involving	2	 
species	(mice	and	rats), 2	sexes	(male, female), and	multiple	tissue	types, all	based	on	90-week	 
studies	of	two	different	types	(GSM	and	CDMA)	of	 cell 	phone	 radiofrequency	radiation	(RFR).		 
In	this	partial	report, we	are	given	findings	regarding	brain	gliomas	and	heart	schwannomas	in	 
male	and	female	Harlan	Sprague	Dawley	rats	which were	exposed	exposed	to	control	or	3	 
different	levels	(1.5, 3.0, 6.0)	of	two	types	(GSM	and	CDMA)	of	RFR.		There	were	90	rats	in	each	 
group.		Using	the	poly-3	test	with	the	Bieler-Williams	variance	adjustment, the	authors	found	a	 
statistically	significant	increase	in	the	rate	of	brain	gliomas	in	males	exposed	to	CDMA	RFR.		 
Using	 the	 poly-6	test, the	authors	found	a	statistically	significant	increase	in	the	rates	of	heart	 
schwannomas	in	males	exposed	to	GSM	and	CDMA.		There	were	no	statistically	significant	 
differences	in	rates	of	gliomas	or	schwannomas	in	females;	also	there	was	no	statistically	 
significant	increase	in	rates	of	gliomas	in	males	exposed	to	GSM	RFR. 



Comments: 



1)	 Why	aren’t	we	being	told, at	least	at	a	high	level, of	the	results	of	other	experiments 
(i.e., male	and	female	mice, tissues	other	than	heart	and	brain, tumors	other	than 
glioma	and	schwannoma)?		Given	the	multiple	comparisons	 inherent	in	this	kind	of	work 
(see	pages	27-30	and	Table	13	of	the	FDA	guidance	document), there	is	a	high	risk	of 
false	positive	discoveries.		In	the	absence	of	knowing	other	findings, we	must	worry 
about	selective	reporting	bias. 



2)	 I	was	able	to	reproduce	the	authors’ positive P-value findings	(see	Appendix	1, R	code) 
using	the	 MCPAN R	package. However, I’m	getting slightly	 different	values	for	adjusted 
denominators	(also	in	Appendix	1). 



3) I	was	able	to	reproduce	the	authors’ findings	of	longer	survival	with	RFR	(see	Appendix 
1, R	code). 



4) I	have	a	number	of	questions	about	the	study	design: 
a.	 Were	control	rats	selected	in	utero	like	the	exposed	rats	were? 
b.	 Were	pregnant	dams	assigned	to	different	groups	by	formal	randomization?	 If 



not, why	not? 
c.	 Why	were	pups	in	the	same	litter	included?		Did	the	authors	take	any	steps	in 



their	analyses	to	account	for	the	resulting	absence	of i.i.d? 
d.	 The	authors	state	that	at	most	3	pups	were	chosen	per litter.		How	were	the	3 



pups	chosen	(and	the	others	presumably	not	used	for	this	experiment)?		Were 
the	3	pups	that	were	chosen	selected	by	formal	randomization?		If	not, why	not? 
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e.	 Were	all	analyses	based	on	the	intent-to-treat	principle?		Were	there	any	 
crossovers?		Were	all	rats	accounted	for	by	the	end	of	the	experiment	and	were	 
all	rats	who	started	in	the	experiment	included	in	the	final	analyses? 



f.	 Blinding:	The	authors	state	that	“All	PWG	reviewer	were	conducted	blinded	with	 
respect	to	treatment	group,”	but	in the	very	next	phrase	write “only	identifying	 
the	test	articles	as	 ‘test	agent	A’ or ‘test	agent	B.’”		Why	was	this	information	 
(test	agent	A	or	B)	given?		The	blinding	was	not	complete. 



5)	 Sample	size: 
a.	 Did	the	authors	perform	a	prospective	(that	is	before	initiation	of	the	work)	 



sample	size	calculation?		If	so, what	were	the	prior	assumptions? In	other	words, 
why	did	the	authors	choose	to	study	90	rats	in	each	group	and	why	did	they	set	 
the	 maximum	duration	to	90	weeks	(instead	of	104	weeks)? 



b.	 I	used	a	 publicly	available simulation	package1 to	calculate	the	study	power for 
male	rats based	on	the	following (see	Appendix	2, power	calculation	simulation	 
studies): 



i.	 Control	tumor	rate	of	~1.5%. 
ii.	 Risk	ratio	2.5	in	the	group	receiving	the	highest	dose 
iii.	 2-sided	Alpha	=	0.005	(based	on	Table	13	of	the	FDA	guidance	 



document).		Note	this	low	alpha	of	0.005	for	poly-k	 trend	tests	is	 
recommended	to	minimize	the	risk	of	false	positive	discoveries. 



iv.	 Sample	size	of	90	for	each	group	with	one	planned	sacrifice. 
v.	 Low	lethality with	lethality	parameters	set	according	to	study	duration	 



and	Weibull	shape	parameter	(see	Table	3	of	 Moon	et	al1). When	I	re-ran	 
the	simulations	using	intermediate	lethality, results	were	not	materially	 
changed. 



vi.	 Study	duration	90	weeks 
vii.	 5000	simulations 
viii.	 Note	 – I	used	dose	levels	of	0,1,2, and	4	because	I	 was	unable	to	adjust 



these	on	the	web	site	(despite	trying	3 different	browsers). 
c.	 Based	on	these	inputs, the	recommendations	in	Table	13	of	the	FDA	guidance	 



document, and	a	sample	size	of	90	rats	in	each	group, I	find	very	low	power	 
(<5%,	 see	 Appendix 2). Even	allowing	for	a	risk	ratio	of	5.0	(a	level	that	is	 
clinically	unlikely), the	power	for	2-sided	alpha=0.005, k=3 and	low	lethality is	 
only	~14%	(see	Appendix	2). 



d.	 The	low	power	implies	that	there	is	a	high	risk	of	false	positive	findings2,	 
especially	since	 the	 epidemiological	literature	questions	the	purported	 
association	between	cell	phone	exposure	and	cancer.3 



6)	 Summary:		I	am	unable	to	accept	the	authors’ conclusions: 
a.	 We	need	to	know	all	other	findings	of	these	experiments	(mice, other	tumor	 



types)	given	the	risk	of	false	positive	findings	and	reporting	bias. It	would	be	 
helpful	to	have	a	copy	of	the	authors’ statistical	code. 



b.	 We	need	to	know	whether	randomization was	employed	to	assign	dams	to	 
specific	groups	(control	and	intervention). 
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c.	 We	need	to	know	whether	randomization	was	employed	to	determine	which	 
pups	from	each	litter	were	chosen	for	continued	participation	in	the	experiment. 



d.	 We	need	to	know	whether	there was	a	formal	power/sample	size	calculation	 
performed	prior	to	initiation	of	the	experiment.		If	not, why	not?		If	yes, we	need	 
to	see	the	details. In	particular, we	need	to	know	whether	the	authors	followed	 
the	recommendations	of	the	FDA	guidance	document	(in	particular	Table	13). 



e.	 I	suspect	that	this	experiment	is	substantially	underpowered	and	that	the	few	 
positive	results	found	reflect false	positive	findings.2 The	higher	survival	with	 
RFR, along	with	the	prior	epidemiological	literature, leaves me	even 	more	 
skeptical	of	the	authors’ claims. 
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Appendix	1:	Attempted	replication	of	positive	findings
 



#	Review	of	NTP	paper	on	cell	phone	RFR	and	certain	cancers
 
#	Attempt	to	reproduce	the	positive	findings
 
#	Data	from	Larry	Tabak
 
#	Code	by	Mike	Lauer
 



setwd("~/Desktop/Files	to	save")
 



library(MCPAN)
 
library(rms)
 
library(Hmisc)
 



#	Read	in	CDMA	NTP	data
 



CDMA	<- read.csv("~/Desktop/Files to	save/NTP	CDMA	Raw	Tumor	Data.csv")
 



#	Survival	and	treatment	group, adjusting	for	sex, by	Cox	proportional	hazards
 



CDMA$status<-1
 
CDMA$S<-Surv(CDMA$Removal.Day, CDMA$status)
 
f<-cph(S~Treatment+Sex, data=CDMA)
 
f
 



#	Survival	greater	(better)	for	3.0W, P=0.0157, for	6.0W, P=0.0260
 



#	Table	1	 -- Poly-3	test	for	malignant	glioma	in	males	CDMA
 



males_CDMA<-subset(CDMA, Sex=='M')
 



poly3test(time=males_CDMA$Removal.Day, status=males_CDMA$Brain.Glioma.Malignant,
 
f=males_CDMA$Dose, k=3, type='Williams', method='BW', alternative='greater') 



#	P=0.039 



poly3ci(time=males_CDMA$Removal.Day, status=males_CDMA$Brain.Glioma.Malignant, 
f=males_CDMA$Dose, k=3, type='Williams', method='BW', alternative='greater') 



Call	result: 



39



. CC-BY 4.0 International licensepeer-reviewed) is the author/funder. It is made available under a
The copyright holder for this preprint (which was not. http://dx.doi.org/10.1101/055699doi: bioRxiv preprint first posted online May. 26, 2016; 





http:	for	6.0W


http:	Survival	greater	(better)	for	3.0W


http://dx.doi.org/10.1101/055699


http://creativecommons.org/licenses/by/4.0/








	 	 	 	 	
	 	 	



		
	 	



																									 	 	
	 	
	 	



	
	



	
	 	



	
	



	
	



	
	



	
	



	
	



	
	



	
	 	



																								 							 	
	



	
	
	



	
	



	
	 	



	
	



	
	



	
	



	
	



	
	



	
	



	 	



Lauer review of cell phone	 NTP	 report 
Page	5 of 14 



Sample	estimates, using	poly- 3	 -adjustment	 
0					 1.5							3							6 



x																		 0.0000		0.0000		0.0000		3.0000 
n																	 90.0000	90.0000	90.0000	90.0000 
adjusted	n								63.8258	72.3688	76.6821	64.8154 
adjusted	estimate		0.0000		0.0000		0.0000		0.0463 



#	Table	3	 -- Poly-6	test	for	malignant	Schwannoma	in	males	CDMA 



poly3test(time=males_CDMA$Removal.Day, 
status=males_CDMA$Heart.Schwannoma.Malignant, f=males_CDMA$Dose, k=6, 
type='Williams', method='BW', alternative='greater') 



#	P=0.0005 



poly3ci(time=males_CDMA$Removal.Day, 
status=males_CDMA$Heart.Schwannoma.Malignant,f=males_CDMA$Dose, 
k=3,type='Williams', method='BW') 



Call	result: 



Sample	estimates, using	poly- 3	 -adjustment	 
0					1.5 3							6 



x																		0.0000		2.0000		3.0000		6.0000 
n																	90.0000 	90.0000 	90.0000 	90.0000 
adjusted	n								63.8258	72.3971	77.0575	66.5582 
adjusted	estimate		0.0000		0.0276		0.0389		0.0901 



#	Read	in	GSM	NTP	data
 



GSM	<- read.csv("~/Desktop/Files	to	save/NTP	GSM	Raw	Tumor	data.csv")
 



#	Survival	and	treatment	group, adjusting	for	sex, by	Cox	proportional	hazards
 



GSM$status<-1
 
GSM$S<-Surv(GSM$Removal.Day, GSM$status)
 
f<-cph(S~Treatment+Sex, data=GSM)
 
f
 



#	Survival	greater	(better)	for	6.0W, 	P=0.0048
 



males_GSM<-subset(GSM, Sex=='M')
 



#	Table	3	 -- Poly-6	test	for	malignant	Schwannomas	in	males	GSM 
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poly3test(time=males_GSM$Removal.Day, status=males_GSM$Heart.Schwannoma.Malignant, 
f=males_CDMA$Dose, k=6, type='Williams', method='BW', alternative='greater') 



#	P=0.004 



poly3ci(time=males_GSM$Removal.Day, status=males_GSM$Heart.Schwannoma.Malignant, 
f=males_CDMA$Dose, k=3, type='Williams', method='BW', alternative='greater') 



Call	result: 



Sample	estimates, using	poly- 3	 -adjustment	 
0					1.5							3							6 



x																		0.0000		2.0000		1.0000		5.0000 
n																	90.0000 	90.0000 	90.0000 	90.0000 
adjusted	n								63.8258	73.1547	76.1127	77.0723 
adjusted	estimate		0.0000		0.0273		0.0131		0.0649 
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Appendix	2:	Simulations	for	power	calculations 



Power	 Simulations	for	NTP	Cell	Phone	RFR	paper	(from	 
https://biostatistics.mdanderson.org/acss/Login.aspx and	 
https://www.jstatsoft.org/article/view/v007i13)1 



Michael	Lauer, MD	(OER) 
March	19, 2016 



1) For	malignant	gliomas	(Table	1), P	=	0.005, HR	=	2.5, k=3 



The	University	of	Texas	M.	D.	Anderson	Cancer	Center 
Sample	Size	and	Power	Estimation	for	Animal	Carcinogenicity	Studies 



Reference:	"A	Web-based	Simulator	for	Sample	Size	and	Power 
Estimation	in	Animal	Carcinogenicity	Studies." 
Hojin	Moon, J.	Jack	Lee, 	Hongshik	Ahn	and	Rumiana	G.	Nikolova, 
Journal	of	Statistical	Software.	(2002)1 



***	Input	Parameters	*** 



Selected	Seed	=	3000 
Number	of	Groups	=	4 
Dose	metric	of	each	group: 
0.00 1.00 2.00 4.00 
Number	of	animals	in	each	group 
90 90 90 90 
Number	of	sacrifices	including	a	terminal	sacrifice	=	1 
Sacrifice	time	points	in	weeks: 



Study	duration	=	90	weeks 
Number	of	INTERIM	sacrificed	animals	in	each	interval: 
Background	tumor	onset	probability	at	the	end	of	the	study	=	0.01 
Tumor	onset	distribution	assumed:	Weibull	with	a	shape	parameter	3.00 
Hazard	ratio(s)	of	dose	vs.	control	group 
1.50 2.00 2.50 
Competing	Risks	Survival	Rate	(CRSR)	for	each	group: 
0.70 0.70 0.70 0.70 
Tumor	lethality	parameter	entered	=	23.00 
Level	of	the	test	=	0.01 
One-sided	or	two-sided	test	=	2	sided	test 
Number	of	simulation	runs	=	5000 
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***	Simulation	Results	*** 



dose 	group	0: 
average	tumor	rate	=	0.0149 
average	competing	risks	survival	rate	=	0.6990 
average	lethality	=	0.0816 



dose 	group	1: 
average	tumor	rate	=	0.0225 
average	competing	risks	survival	rate	=	0.7000 
average	lethality	=	0.0784 



sacrifice	time d a1 b1 a2 b2 
45 0.0001 0.0000 0.0059 0.0000 0.0000 
67 0.0003 0.0002 0.0325 0.0000 0.0000 
78 0.0004 0.0008 0.0720 0.0000 0.0000 
90 0.0007 0.0034 0.1851 0.0145 0.6842 



dose 	group	2: 
average	tumor	rate	=	0.0297 
average	competing	risks	survival	rate	=	0.6997 
average	lethality	=	0.0772 



sacrifice	time d a1 b1 a2 b2 
45 0.0001 0.0000 0.0059 0.0000 0.0000 
67 0.0004 0.0003 0.0331 0.0000 0.0000 
78 0.0005 0.0012 0.0721 0.0000 0.0000 
90 0.0010 0.0045 0.1829 0.0191 0.6790 



dose 	group	3: 
average	tumor	rate	=	0.0366 
average	competing	risks	survival	rate	=	0.7007 
average	lethality	=	0.0772 



sacrifice	time d a1 b1 a2 b2 
45 0.0001 0.0000 0.0059 0.0000 0.0000 
67 0.0005 0.0003 0.0330 0.0000 0.0000 
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78 0.0006 0.0013 0.0716 0.0000 0.0000 
90 0.0012 0.0054 0.1812 0.0238 0.6749 



Positive	Trend	(Power): 0.0238 



2) For	malignant	Schwannomas	(Table	3), P	=	0.005, HR	=	2.5, k=6 



The	University	of	Texas	M.	D.	Anderson	Cancer	Center 
Sample	Size	and	Power	Estimation	for	Animal	Carcinogenicity	Studies 



Reference:	"A	Web-based	Simulator	for	Sample	Size	and	Power 
Estimation	in	Animal	Carcinogenicity	Studies." 
Hojin	Moon, J.	Jack	Lee, 	Hongshik	Ahn	and	Rumiana	G.	Nikolova, 
Journal	of	Statistical	Software.	(2002)1 



***	Input	Parameters	*** 



Selected	Seed	=	3000 
Number	of	Groups	=	4 
Dose	metric	of	each	group: 
0.00 1.00 2.00 4.00 
Number	of	animals	in	each	group 
90 90 90 90 
Number	of	sacrifices	including	a	terminal	sacrifice	=	1 
Sacrifice	time	points	in	weeks: 



Study	 duration	=	90	weeks 
Number	of	INTERIM	sacrificed	animals	in	each	interval: 
Background	tumor	onset	probability	at	the	end	of	the	study	=	0.01 
Tumor	onset	distribution	assumed:	Weibull	with	a	shape	parameter	6.00 
Hazard	ratio(s)	of	dose	vs.	control	group 
1.50 2.00 2.50 
Competing	Risks	Survival	Rate	(CRSR)	for	each	group: 
0.70 0.70 0.70 0.70 
Tumor	lethality	parameter	entered	=	45.00 
Level	of	the	test	=	0.01 
One-sided	or	two-sided	test	=	2	sided	test 
Number	of	simulation	runs	=	5000 



***	Simulation	Results	*** 
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														67 		0.0001 		0.0001 		0.0335 		0.0000 	0.0000 
														78 		0.0002 		0.0003 		0.0732 		0.0000 	0.0000 
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		sacrifice	time 						d 	 						a1 						b1 						a2 	b2 
														45 		0.0000 		0.0000 		0.0059 		0.0000 	0.0000 
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		sacrifice	time 						d 	 						a1 						b1 						a2 	b2 
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												67 		 		0.0002 		0.0001 		0.0333 		0.0000 	0.0000 
														78 		0.0004 		0.0007 		0.0726 		0.0000 	0.0000 
														90 		0.0009 		0.0038 		0.1837 		0.0195 	0.6790 



	
	



	
	



	
	



		sacrifice	time 						d 	 						a1 						b1 						a2 	b2 
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dose 	group	0: 
average	tumor	rate	=	0.0149 
average	competing	risks	survival	rate	=	0.6990 
average	lethality	=	0.0631 



dose 	group	1: 
average	tumor	rate	=	0.0225 
average	competing	risks	survival	rate	=	0.7000 
average	lethality	=	0.0602 



dose 	group	2: 
average	tumor	rate	=	0.0297 
average	competing	risks	survival	rate	=	0.6997 
average	lethality	=	0.0582 



dose 	group	3: 
average	tumor	rate	=	0.0366 
average	competing	risks	survival	rate	=	0.7007 
average	lethality	=	0.0588 
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Positive	Trend	(Power): 0.0230 



3) For	further	consideration, P	=	0.005, HR	=	 5, k=3 



The	University	of	Texas	M.	D.	Anderson	Cancer	Center 
Sample	Size	and	Power	Estimation	for	Animal	Carcinogenicity	Studies 



Reference:	"A	Web-based	Simulator	for	Sample	 Size	and	Power 
Estimation	in	Animal	Carcinogenicity	Studies." 
Hojin	Moon, J.	Jack	Lee, 	Hongshik	Ahn	and	Rumiana	G.	Nikolova, 
Journal	of	Statistical	Software.	(2002) In	Press. 



***	Input	Parameters	*** 



Selected	Seed	=	3000 
Number	of	Groups	=	4 
Dose	metric	of	each	group: 
0.00 1.00 2.00 4.00 
Number	of	animals	in	each	group 
90 90 90 90 
Number	of	sacrifices	including	a	terminal	sacrifice	=	1 
Sacrifice	time	points	in	weeks: 



Study	duration	=	90	weeks 
Number	of	INTERIM	sacrificed	animals	in	each	interval: 
Background	tumor	onset	probability	at	the	end	of	the	study	=	0.01 
Tumor	onset	distribution	assumed:	Weibull	with	a	shape	parameter	3.00 
Hazard	ratio(s)	of	dose	vs.	control	group 
2.00 3.50 5.00 
Competing	Risks	Survival	Rate	(CRSR)	for	each	group: 
0.70 0.70 0.70 0.70 
Tumor	lethality	parameter	entered	=	23.00 
Level	of	the test	=	0.01 
One-sided	or	two-sided	test	=	2	sided	test 
Number	of	simulation	runs	=	5000 



***	Simulation	Results	*** 



dose 	group	0: 
average	tumor	rate	=	0.0149 
average	competing	risks	survival	rate	=	0.6990 
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		sacrifice	time 			d 				 						a1 						b1 						a2 	b2 



														45 		0.0000 		0.0000 		0.0060 		0.0000 	0.0000 
														67 		0.0002 		0.0002 		0.0334 		0.0000 	0.0000 
														78 		0.0003 		0.0005 		0.0729 		0.0000 	0.0000 
														90 		0.0005 		0.0023 		0.1855 		0.0094 	0.6887 



	
	 	



	
	



	
	



		sacrifice	time 						d 	 						a1 						b1 						a2 	b2 
														45 		0.0001 		0.0000 		0.0059 		0.0000 	0.0000 
														67 		0.0004 		0.0003 		0.0324 		0.0000 	0.0000 
														78 		0.0005 		0.0011 		0.0717 		0.0000 	0.0000 
														90 		0.0009 		0.0045 		0.1839 		0.0194 	0.6789 



	
	



	
	



	
	



		sacrifice	time 						d 	 						a1 						b1 						a2 	b2 
														45 		0.0002 		0.0000 		0.0058 		0.0000 	0.0000 
														67 		0.0007 		0.0006 		0.0328 		0.0000 	0.0000 
														78 		0.0009 		0.0020 		0.0713 		0.0000 	0.0000 
														90 		0.0017 		0.0076 		0.1795 		0.0331 	0.6638 



	
	



	
	



	
	



		sacrifice	time 						d 	 						a1 						b1 						a2 	b2 
														45 		0.0003 		0.0000 		0.0059 		0.0000 	0.0000 
														67 		0.0010 		0.0006 		0.0327 		0.0000 	0.0000 
														78 		0.0013 		0.0028 		0.0701 		0.0000 	0.0000 
														90 		0.0025 		0.0107 		0.1755 		0.0470 	0.6496 
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average	lethality	=	0.0816 



dose group 1: 
average	tumor	rate	=	0.0301 
average	competing	risks	survival	rate	=	0.7000 
average	lethality	=	0.0743 



dose 	group	2: 
average	tumor	rate	=	0.0515 
average	competing	risks	survival	rate	=	0.6997 
average	lethality	=	0.0774 



dose 	group	3: 
average	tumor	rate	=	0.0727 
average	competing	risks	survival	rate	=	0.7007 
average	lethality	=	0.0804 



Positive	Trend	(Power): 0.1420 
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4) For	further	consideration, same	as	in	baseline	(1)	but	with	intermediate	lethality 



***	Input	Parameters	*** 



Selected	Seed	=	3000 
Number	of	Groups	=	4 
Dose	metric	of	each	group: 
0.00 1.00 2.00 4.00 
Number	of	animals	in	each	group 
90 90 90 90 
Number	of	sacrifices	including	a	terminal	sacrifice	=	1 
Sacrifice	time	points	in	weeks: 



Study	duration	=	90	weeks 
Number	of	INTERIM	sacrificed	animals	in	each	interval: 
Background	tumor	onset	probability	at	the	end	of	the	study	=	0.01 
Tumor	onset	distribution	assumed:	Weibull	with	a	shape	parameter	3.00 
Hazard	ratio(s)	of	dose	vs.	control	group 
1.50 2.00 2.50 
Competing	Risks	Survival	Rate	(CRSR)	for	each	group: 
0.70 0.70 0.70 0.70 
Tumor	lethality	parameter	entered	=	225.00 
Level	of	the	test	=	0.01 
One-sided	or	two-sided	test	=	2	sided	test 
Number	of	simulation	runs	=	5000 



***	Simulation	Results	*** 	
	
dose	g roup	0:	 
average	tumor	rate	=	0.0149	 
average	competing	risks	survival	rate	=	0.6990	 
average	lethality	=	0.3936	 
	
sacrifice	time 		d 							a1						 b1						 a2						 b2	 
45 														0.0004		 0.0000		 0.0060		 0.0000		 0.0000	 
67 														0.0014		 0.0001		 0.0334		 0.0000		 0.0000	 
78 														0.0014 		0.0004		 0.0729		 0.0000		 0.0000	 
90 														0.0019		 0.0015		 0.1855		 0.0063		 0.6887	 
	
dose 	group	1: 
average	tumor	rate	=	0.0225 
average	competing	risks	survival	rate	=	0.7000 
average	lethality	=	0.3852 
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sacrifice	time d a1 b1 a2 b2 
45 0.0006 0.0000 0.0059 0.0000 0.0000 
67 0.0022 0.0001 0.0325 0.0000 0.0000 
78 0.0020 0.0006 0.0720 0.0000 0.0000 
90 0.0029 0.0023 0.1851 0.0097 0.6842 



dose 	group	2: 
average	tumor	rate =	0.0297 
average	competing	risks	survival	rate	=	0.6997 
average	lethality	=	0.3839 



sacrifice	time d a1 b1 a2 b2 
45 0.0008 0.0000 0.0059 0.0000 0.0000 
67 0.0029 0.0003 0.0331 0.0000 0.0000 
78 0.0027 0.0008 0.0721 0.0000 0.0000 
90 0.0039 0.0031 0.1829 0.0127 0.6790 



dose 	group	3: 
average	tumor	rate	=	0.0366 
average	competing	risks	survival	rate	=	0.7007 
average	lethality	=	0.3897 



sacrifice	time d a1 b1 a2 b2 
45 0.0009 0.0000 0.0059 0.0000 0.0000 
67 0.0037 0.0003 0.0330 0.0000 0.0000 
78 0.0033 0.0009 0.0716 0.0000 0.0000 
90 0.0048 0.0037 0.1812 0.0157 0.6749 



Positive	Trend	(Power): 0.0219 
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I think the study was well	
  designed and the analyses and results were clearly
presented.



My main concern is the control	
  data.	
   Since the main finding was the increased
incidence rates of heart schwannomas and brain gliomas in male Harlan	
  Spragu
Dawley	
  rats exposed to GSM-­‐	
  or CDMA-­‐modulated	
  cell phone RFR, my analyses and
evaluation below were focused on the male rats.



My	
  concern regarding the	
  control data came from the following two considerations.	
  
First, we need to consider sample variation. The incidence	
  rates	
  of the	
  current
controls	
  for brain	
  gliomas and heart	
  schwannomas were 0.	
   However,	
  the historical	
  
controls	
  were	
  1.67% for gliomas (range	
  0-­‐8%)	
  and 1.30% for schwannomas (0-­‐6%).	
  
Given	
  that there were substantial variations among the historical controls and the
concurrent control is at the	
  lowest end of the	
  range,	
  it is important to evaluate how
different estimates of control incidence rates may impact the results of analyses.
Supplementary Table S1 shows that for gliomas with 1.7%	
  incidence	
  rate we have
40%, 37%, 17%, and	
  6%	
  of chance to observe 0 tumor, 1 tumor, 2 tumors, and
greater than 2 tumors, respectively; heart schwannomas has similar distribution.
Given the	
  low incidence rate	
  and moderate sample size of the	
  control,	
  even after	
  
observing	
  0 tumor in the	
  current study,	
  the	
  ‘true’	
  incidence	
  rate may be higher than
0. If	
  we	
  were	
  repeating the experiment, we may see some control studies	
  have 1 or
more tumors. Second, it is puzzling	
  why the control	
  had short survival rate. Given
that most of the gliomas and heart schwannomas are late-­‐developing	
  tumors,	
  it is
possible	
  that if the controls were living longer	
  some tumors might develop.	
  
Although the use of poly-­‐3	
  (or poly-­‐6)	
  test intended to adjust the number of rats
used	
  in the	
  study,	
  it is still	
  important to re-­‐evaluate	
  the	
  analysis	
  by	
  considering the	
  
incidence rate	
  in controls	
  not being 0.



Therefore I have	
  performed the analyses using the original data as well as the data
modified by adding 1 tumor to the control. I implemented the poly-­‐3	
  (or poly-­‐6)
trend test in R using the formula described in the file, Poly3	
  correction	
  
factor[1].docx.



The results are summarized in Table 1 for brain gliomas



Table 1. Incidence of brain gliomas in male rats exposed to GSM-­‐ or CDMA-­‐modulated
RFR, comparing control data with 0 vs. 1 tumor.



RFR W/kg pvalue 
0 1.5 3 6 



GSM 0 3 3 2 0.9771 
GSM 1 3 3 2 0.8668 
CDMA 0 0 0 3 0.0233 
CDMA 1 0 0 3 0.1077 
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Poly-­‐6	
  adjusted	
  rates were used in	
  the chi-­‐square	
  trend	
  test.	
   The 1st and 3rd rows	
  
correspond to the original data with 0 tumor observed in the control group (Th
numbers in Table 1 here	
  are	
  identical to	
  those	
  in Table	
  1 in the	
  original report).	
   The
test	
  is significant for CDMA	
  exposures (pvalue	
  = 0.0233).	
   However,	
  it is not
significant after adding 1 tumor to the control group (pvalue	
  = 0.1077,	
  the 4th row).



Similar analysis was performed	
  for heart schwannomas.	
   The results	
  are	
  
summarized in Table 2.



Table 2. Incidence of heart schwannomas in male rats exposed to GSM-­‐ or CDMA-­‐
modulated RFR, comparing control data with 0 vs. 1 tumor.



RFR W/kg pvalue 
0 1.5 3 6 



GSM 0 2 1 5 0.0431
 
GSM 1 2 1 5 0.1079
 
CDMA 0 2 3 6 0.0144
 
CDMA 1 2 3 6 0.0365
 



Poly-­‐3	
  adjusted	
  rates were used in	
  the chi-­‐square	
  trend	
  test.	
   The 1st and 3rd rows	
  
correspond to the original data with 0 tumor observed in the control group (Th
numbers in Table 2 here are identical to those in Table 3 in the original report).	
   The
tests are significant for both GSM (pvalue	
  = 0.0431)	
  and CDMA (pvalue	
  = 0.0144)	
  
exposures.	
   However,	
  only CDMA	
  exposure remains significant after adding 1 tumor
to the control	
  group	
  (pvalue	
  = 0.0365,	
  the 4th row).



Since the incidence of heart schwannomas in the 6 W/kg males was significantly	
  
higher in CDMA	
  exposed males than the control group in the	
  original report,	
  I also
analyzed the impact of adding 1 tumor to the control group



Table 3.	
  Incidence of heart schwannomas in male rats exposed to 6 W/kg CDMA-­‐
modulated RFR, comparing control data with	
  0 vs. 1 tumor.



RFR W/kg pvalue
 
0 6
 



CDMA 0 6 0.0381
 
CDMA 1 6 0.0986
 



Poly-­‐3	
  adjusted	
  rates	
  were	
  used	
  in the	
  chi-­‐square	
  trend	
  test.	
   The 1st row
corresponds to the original data with 0 tumor observed in the control group. The
test	
  was significant	
  for CDMA	
  exposures (pvalue	
  = 0.0381). However,	
  it was	
  not
significant after adding 1 tumor to the control group (pvalue = 0.0986, the 2nd row).
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Conclusions	
  



Increased incidence	
  of heart schwannomas in male rats exposed to GSM-­‐	
  or CDMA-­‐
modulated RFR is statistically significant by	
  the	
  chi-­‐square	
  trend	
  test.	
   The evidence
is better for CDMA	
  exposure than	
  GSM	
  exposure.	
   I think additional	
  experiments are
needed to assess if the incidence	
  of brain gliomas in male rats exposed to GSM-­‐ or
CDMA-­‐modulated	
  RFR is significantly higher than	
  the control	
  group or not.	
  



My additional comments are summarized below.



1. I compared poly-­‐3 adjusted number from Table 3 in the original repor
versus the	
  poly-­‐3	
  adjusted number that I calculated using the raw data from the
excel files.	
   Supplementary	
  Figure S1 shows that these two sets of numbers agre
with each other	
  in general.	
   This is in contrast	
  to the comparison for poly-­‐6	
  adjusted	
  
number from Table 1 in the original report versus the poly-­‐6 adjusted number that I
calculated	
  using the	
  raw	
  data from the excel files (Supplementary Figure S2).	
   In
fact, the adjusted rat numbers from Table 1 and Table 3 of the original report look	
  
quite	
  similar (Supplementary Figure S3). This suggests that	
  the poly-­‐3	
  adjusted	
  
number was used in the footnotes	
  in both	
  Table	
  1 and	
  Table	
  3 in the	
  original report.	
  



2. I noted that in Table S2 the adjusted numbers in from.original.report and
poly3 are	
  identical	
  at Dose	
  0 and 1.5 for both CDMA and GSM	
  as well	
  as at Dose 3 for
GSM but differ slightly	
  in the	
  other	
  treatment	
  doses for heart schwannomas.	
   One
possible	
  cause	
  of the difference	
  is that the version	
  of the raw	
  data	
  in the excel files
differs from that used to generate the original report. The second possibility is typ
in the	
  footnote	
  in Table	
  3. I also	
  generated Table	
  S3 that has	
  the poly-­‐6	
  adjusted
numbers for brain gliomas. The two sets of the poly-­‐6	
  adjusted numbers are	
  ver
different.	
  



3. There are	
  a couple	
  of errors in the	
  footnote	
  of Table	
   in the	
  original report.	
  
2/74.05	
  (5%) should	
  be	
  2/74.05	
  (2.7%). 3/78.67 (4%) should	
  be	
  3/78.67 (3.8%).	
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Supplementary	
  Information



Table S1. Expected percentage of observing different numbers of tumors in the
controls based	
  on binomial distribution.



0"tumor 1"tumor 2"tumors >2"tumors 
control"for"glioma 40% 37% 17% 6% 



control"for"heart"schwannoma 43% 37% 15% 5% 



The percentage	
  was	
  calculated with 1.7% historical	
  control	
  rate	
  for male rats
(gliomas) and with poly-­‐6	
  adjusted animal number, 53. Similarly, the percentage
was calculated with 1.3% historical	
  control	
  rate for male (heart schwannoma) and
with poly-­‐3	
  adjusted animal number, 65.



Table S2.	
   The poly-­‐3	
  adjusted	
  rat numbers in Table in the original report and	
  those
calculated from the raw data.



RFR Dose from.original.report poly3 
CDMA 0 65.47 65.47
 
CDMA 1.5 74.05 74.05
 
CDMA 3 78.67 78.35
 
CDMA 6 67.94 66.24
 
GSM 0 65.47 65.47
 
GSM 1.5 74.87 74.87
 
GSM 3 77.89 77.89
 
GSM 6 78.48 77.66
 



The numbers in from.original.report refers to	
  the	
  poly-­‐3	
  adjusted rat number from
Table	
  3 in the	
  original report.	
   The numbers in poly3 refers to the poly-­‐3	
  adjusted	
  
rat numbers that I calculated from the raw data for heart schwannoma.



Table S3.	
   The poly-­‐6	
  adjusted	
  rat numbers in Table in the original report and	
  those
calculated from the raw data.



RFR Dose from.original.report poly6 
CDMA 0 65.47 53.48 
CDMA 1.5 74.05 65.94 
CDMA 3 78.35 73.08 
CDMA 6 66.24 57.5 
GSM 0 65.47 53.48 
GSM 1.5 74.93 67.84 
GSM 3 78.27 71.43 
GSM 6 77.1 72.55 
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The numbers in from.original.report refers to	
  the	
  poly-­‐6	
  adjusted rat number from
Table	
  1 in the	
  original	
  report. The numbers in poly6 refers to the poly-­‐6 adjusted
rat numbers that I calculated from the raw data for brain gliomas.



Figure	
  S1. Comparison of poly-­‐3	
  adjusted	
  rat numbers between those from the
original report versus those calculated	
  from the raw data.



The poly-­‐3	
  adjusted rat number from Table 3 of the original report is compare
with the poly-­‐3	
  adjusted rat number that	
  I calculated from the raw data for heart
schwannomas experiment
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Figure S2. Comparison	
  of poly-­‐6	
  adjusted	
  rat numbers between those from the
original report versus those calculated	
  from the raw data.



The poly-­‐6	
  adjusted rat number from Table 1 of the original report is compare
with the poly-­‐6	
  adjusted rat number that I calculated from the raw data for brain	
  
gliomas experiment



Figure S3. Comparison	
  of poly-­‐6	
  adjusted	
  rat numbers between those from the
original report versus those calculated from the raw data.



The adjusted rat numbers from Table 1 and Table 3 of the	
  original report are	
  
compared with each other.
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Appendix G1: Reviewer's comments 



Reviewer: Aleksandra M. Michalowski, M.Sc., Ph.D., Laboratory of Cancer Biology and 
Genetics, NCI 



57



. CC-BY 4.0 International licensepeer-reviewed) is the author/funder. It is made available under a
The copyright holder for this preprint (which was not. http://dx.doi.org/10.1101/055699doi: bioRxiv preprint first posted online May. 26, 2016; 





http://dx.doi.org/10.1101/055699


http://creativecommons.org/licenses/by/4.0/








 



 
 
 



  
 



 



   
   



 
              



      
 



 
   



 
          



           
 



 



        
      



      
     



     
 



         
        



   
   



   



         



         



         



         



              



         



       



       



             



         



       



       



 



          
       
  



 



  



REVIEWER COMMENTS
  



Reviewer’s Name: 
Aleksandra M. Michalowski, Ph.D., M.Sc., National Cancer Institute/LCBG 



Report  Title:  
Report of Partial Findings from the National Toxicology Program Carcinogenesis Studies of Cell 
Phone Radiofrequency Radiation (Whole Body Exposures); Draft 3-16-2016 



Charge: To peer review the draft report and comment on whether the scientific evidence 



supports NTP’s conclusion(s) for the study findings. 



1. 	 Scientific criticisms: 



a. 	 Please comment on whether the information presented in the draft report, including 
presentation of data in any tables, is clearly and objectively presented. Please suggest any 
improvements. 



Overall, the information included in the report is presented in a comprehensive 
and accurate manner. Specifically, the experimental design and conditions are 
sufficiently documented and the choice of statistical approaches is explained; the results 
are well organized and necessary details are provided. 



Nevertheless, a few additions could be suggested: 



(1) Appendix tables for all poly-k tests performed could be added. I believe this would 
enhance the presentation of the adjusted rates and the strength of the statistical 
evidence. As a possible example I prepared the below table using the R package MCPAN 
and its poly3test() function. 



poly-3 Heart Schwannoma Malignant, Male Heart Schwannoma Malignant, Female 



CDMA exposure 0 1.5 3 6 0 1.5 3 6 



X 0 2 3 6 0 2 0 2 



N 90 90 90 90 90 90 90 90 



adjusted n 63.8 72.4 77.1 66.6 67.9 71.8 70.3 78.0 



Dunnett contrast  1.5 - 0 3 - 0 6 - 0  1.5 - 0 3 - 0 6 - 0 



Estimate 0 0.03 0.04 0.09 0 0.03 0 0.03 



Statistic  1.24 1.58 2.45  1.26 0 1.24 



p-value  0.2704 0.1542 0.0209  0.2466 0.7992 0.2562 



Williams contrast  (6,3,1.5) - 0 (6,3) - 0 6 - 0  (6,3,1.5) - 0 (6,3) - 0 6 - 0 



Estimate 0 0.05 0.06 0.09 0 0.02 0.01 0.03 



Statistic  2.78 2.75 2.45  1.27 0.88 1.24 



p-value  0.0056 0.0060 0.0138  0.1661 0.2871 0.1744 



(2) In the portion of the text describing poly-k test results, p-values are given for 
significant pairwise comparisons; I would also give the p-values estimated for the 
significant trends (maximum test). 
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(3) Information could be included regarding the software or programming environment 
used for the computations. 



(4) In the portion of the text describing differences in survival at the end of the study 
between control and RFR-exposed animals (page 5§2) the compared characteristic is not 
named (median survival, TSAC?) and also no numerical values of the estimates or the 
range of differences are given. I would add numbers in the text or an Appendix table 
showing the group survival estimates described in this paragraph. 



Median survival	 TSAC percentage 
CDMA Female Male GSM Female Male 



0 737 662.5 0 737 662.5 



1.5 734 719 1.50 738 729 



3 737 731 3 737 730 



6 738.5 717 6 738 731 



CDMA Female Male GSM Female Male 



0 53 28 0 53 28 



1.5 49 48 1.5 58 50 



3 56 61 3 52 56 



6 68 48 6 63 67 



b.  	 Please comment on whether NTP’s scientific interpretations of the data are objective and 
reasonable. Please explain why or why not. 



Appropriate statistical design and methods were applied in accord with the 
FDA/NTP guidelines for conducting long-term rodent carcinogenicity studies and 
analyses. The results and limiting issues were objectively discussed. The critical issue of 
shorter survival in the male control group was addressed with regard to the percentage 
of animals surviving to terminal sacrifice in historical control data (avg. 47%, range 24% 
to 72%) and the possible impact of the observed age of tumor occurrence on the 
statistical inference. 



I believe detailed information about animal selection and randomization 
procedures should be given so that the potential for allocation bias could be judged. 
As shown in the figure below, the lower survival rate to terminal sacrifice (28%) in the 
male control is accompanied by the higher rate of moribund sacrifice (49%); in the male 
group exposed to CDMA with 6 W/kg, a higher rate of natural death was observed 
(46%). 



It has been reported that insufficient randomization can lead to differences in 
survival rates. As an example, in a carcinogenicity study on aspartame it was suggested 
that lack of randomization to different rooms may have possibly been the cause of low 
survival rates (27%) in the control female group due to a high background infection rate 
(EFSA, 2006; Magnuson, B., Williams, G.M., 2008). 
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2. Please identify any information that should be added or deleted: 



A statement of the required statistical significance level should be added. FDA guidance 
suggests the use of significance levels of 0.025 and 0.005 for tests for positive trends in incidence 
rates of rare tumors and common tumors, respectively; for testing pairwise differences in tumor 
incidence the use of significance levels of 0.05 and 0.01 is recommended for rare and common 
tumors, respectively. If power calculations to determine the required sample size were performed, 
the results should also be included. 



3. The scientific evidence supports NTP’s conclusion(s) for the study findings: 



The NTP’s overall draft conclusion was as follows: “Under the conditions of these studies, the 



observed hyperplastic lesions and neoplasms outlined in this partial report are considered likely 



the result of exposures to test article A and test article B. The findings in the heart were 



statistically stronger than the findings in the brain.” 



In my view, the results support the conclusion of likely carcinogenic effect of the 
RFR-exposure on Schwannoma heart lesions in male Harlan Sprague Dawley rats. 



Possible carcinogenic effects in the brain are marginal and are not sufficiently 
supported by statistical evidence in the male Harlan Sprague Dawley rats. 



In the female Harlan Sprague Dawley rats very few lesions were observed in 
either site and statistical significance was not reached at all. 
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Appendix G1: Reviewer's comments 



Reviewer: R. Mark Simpson, D.V.M., Ph.D., Laboratory of Cancer Biology and Genetics, NCI 
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Analysis of National Toxicology Program (NTP) study evaluating risk in rat lifetime 
exposure to GSM or CDMA RFR. 



Notes: 



The NTP study document acknowledges several study limitations [page 10, discussion 
section]. Potential limitations should prominently factor into considerations regarding 
the context of the findings, as well as their interpretation and application. 



Working list of limitations potentially impacting NTP study interpretations 
• Difficulty in achieving diagnostic consensus in lesions classifications of rare, 
unusual, and incompletely understood lesion association 
• Document appears to indicate that the second Pathology Working Group 
(PWG) empaneled to review and obtain lesion classification consensus, 
following the inability of the initial PWG to do so, may have reviewed different 
lesions sets 
• No record of clinical disease manifestations due to lesions involving heart and 
brain [note lesions in heart and brain are mutually exclusive; affected rats have 
either one or the other and do not appear to have the involvement of both 
organs together (appendix E)] 
• Lesions, including malignancies, do not appear to materially shorten lifespan, 
except for a subgroup of rats (less than 1/3 of affected rats) with malignant 
Schwannomas in heart 
• Lack of shortened lifespan as a consequence of malignancy for the majority of 
affected rats contrasts with shortened lifespan of male control rats for which 
there is absence of attributable cause of death. The survival of the control 
group of male rats in the current study (28%) was relatively low compared to 
other recent NTP studies (avg 47%, range 24 to 72%). 



Creates greater reliance on statistical controlling for survival disparities 
and reliance on historical controls 



• Reliance on historical controls made up of rats of different genetic strain 
background, held under different environmental conditions 
• Absence of data on incidence of more frequently expected tumor occurrences 
in rats (background lesions) 



Documenting the nature of the brain and cardiac lesions observed in RFR exposed 
rats and placing them into test article exposure-related context, in contrast to potential 
for their occurring spontaneously, are important and challenging goals.  The NTP 
study limitations make the interpretation of reasonable risk more complicated. NTP 
acknowledgements of study limitations appear factored into one of NTP’s reviewer’s 
study conclusion, i.e., findings represent “some evidence” for a test article effect in 
statistically significant trend for Schwannomas; an opinion which is coupled with a 
conclusion for “equivocal evidence” of an effect in relation to malignant gliomas of the 
brain [NTP Appendix F, Reviewer Comments].   



The summation from Appendix F reviewers regarding existence of test article effect is 
less than conclusive. The NTP study documents a series of cytoproliferative changes 
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in heart and brain.  The nature of some of the changes is challenging diagnostically 
and appears to be incompletely understood.  These findings are presented in the 
absence of complete analysis of the entire consequences of the study effects. For 
example, no potential significance for test article effect context is given to any of 
granular cell proliferative lesions of the brain, a finding mentioned only as a contrast to 
what was less well understood pathologically (NTP Appendix C, Pathology). It is 
noteworthy that the lesion types analyzed in the NTP RFR study under review are 
uncommon historically in rats, in the organs discussed. Furthermore, the malignancies 
of neuroglia appear to be paired with the occurrence of poorly understood changes 
involving neuroglial cell hyperplasias in the central and peripheral nervous systems.  
Little information can be gleaned from the literature about the nature and significance 
of these latter proliferative changes, interpreted by NTP as nonneoplastic and non-
inflammation-reactive neuroglial cell in nature.  Although unclear in the NTP study 
document, it is plausible that the particular lesion constellation, along with the relative 
novelty of some lesions, contributed to the lack of consensus regarding the nature of 
the lesions on the part of the initial PWG study pathologists.  Concern raised by one of 
the reviewers (Appendix F, Reviewer Comments) regarding how this difficulty in ability 
to classify lesions might impact comparisons to historical control lesion incidence data 
(NTP Table D) is certainly principled.  



The extraordinary PWG process, presumably posed by the difficult diagnostic 
interpretations, has the potential to influence the reliance on historical controls.  In this 
regard, study limitations concerning determination of whether or not there is a test 
article effect include the substantially poor survival of male rats in the control group. 
The survival of the control group of male rats in the study under review (28%) was 
relatively low compared to other recent NTP studies (avg 47%, range 24 to 72%). This 
apparently led to greater statistical construction to account for the impact of study 
matched controls, and created increased reliance upon historical data of rare tumor 
incidences in control animals taken from other chronic carcinogenicity studies. NTP 
acknowledges a limitation in using the historical incident data and a small study match 
control group due to poor survivability.  There are potential sources of variability when 
using historical controls of different rat strains and fluctuating study conditions 
(environment, vehicle, route of exposure, etc.), as is the case here. It seems less 
than clear what appropriate background lesion incidence is, as NTP indicates some 
data involve other strains of rats. The range of lesion incidence in historical controls 
could mean that the true incidence of some lesions varies considerably and might be 
considered rare or more common depending upon the incidence rate. 



The guidance manual on Statistical Aspects of the Design, Analysis and Interpretation 
of Chronic Rodent Carcinogenicity Studies of Pharmaceuticals by the FDA provided 
for this review discusses applying comparisons using historical control lesion 
incidences at some length [beginning page 27, line 996]. Considering lesions as being 
rare or more common appears to influence selection of the level of statistical 
significance for comparisons.  It appears that analysis for significant differences in 
tumor incidence between the control and the dose groups for these NTP studies has 
been established at the 0.05 level (NTP Tables 1,3,5).  Interpretations of trend tests 
may be influenced by the choice of decision rule applied.  Such choices can result in 
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about twice as large overall false positive error as that associated with control-high 
pairwise comparison tests [page 28, line 1012-1026].  The FDA guidance manual 
[page 31, line 1136] highlights concern regarding reliance upon historical control 
incidence data, stating that using historical control data in the interpretation of 
statistical test results is not very satisfactory because the range of historical control 
rates is usually too wide.  This is especially true in situations in which the historical 
tumor rates of most studies used are clustered together, but a few other studies give 
rates far away from the cluster. When the range of historical control data is simply 
calculated as the difference between the maximum and the minimum of the historical 
control rates, the range does not consider the shape of the distribution of the rates. 
These circumstances may impose some limitations on optimal risk assessment 
designs. 



Somewhat paradoxically then, NTP study limitations including that imposed due to 
reliance upon less than optimal historical control lesion incidence data for much of the 
comparisons between treated and untreated rats, is confronted by existence of a 
difficult to classify and incompletely understood lesion constellation interpreted to 
include neuroglial cell hyperplasia. Notwithstanding, this confounding proliferative 
lesion occurring in the context along with malignancies of apparently similar 
histogeneses, sustains a level of concern for a rare injury mechanism related to test 
article effect. Additional information about the study together with an assessment of 
the statistical analyses may enhance the value of this analysis. 



R. Mark Simpson, D.V.M., Ph.D. 
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NTP Responses to Pathology	
  Reviewer' Comments April 12, 2016



Reviewers:	
  R. Mark Simpson,	
  D.V.M.,	
  Ph.D. and Diana	
  Copeland Haines, D.V.M.



Responses Relating	
  to	
  the Pathology Review Process



Drafts of	
  the PWG reports are provided. As described	
  in	
  the PWG report, the specific	
  task of the
first PWG (January 29th 2016) was to: 1) confirm the presence	
  of glial cell hyperplasia	
  and malignant
gliomas in the brain and Schwann cell hyperplasia and	
  schwannomas in the heart;	
  2) develop	
  
specific	
  diagnostic	
  criteria in the brain for	
  distinguishing glial cell hyperplasia from malignant	
  glioma
and gliosis,	
  and in the heart for distinguishing between	
  Schwann cell hyperplasia	
  and schwannoma.	
  
The PWG participants confirmed the malignant gliomas and schwannomas,	
  but the criteria for
distinguishing between	
  hyperplasia and	
  neoplasia differed	
  between	
  the participants.



In order to clearly establish specific diagnostic criteria for the differentiation between hyperplastic
and neoplastic lesions in	
  the brain	
  and	
  heart, two	
  additional PWGs were	
  convened. The participants
for	
  the second (February 25,	
  2016)	
  and third (March 3, 2016) PWGs were selected based on their
distinguished	
  expertise in the fields of	
  neuropathology and cardiovascular pathology, respectively.
Some	
  of the	
  participants were leaders in the International Harmonization of	
  Nomenclature and
Diagnostic Criteria initiative.	
   The neuropathology experts of the second PWG confirmed the
malignant gliomas in the brain, established diagnostic criteria for glial cell hyperplasia, and	
  agreed	
  
that	
  the hyperplastic lesions are	
  within a continuum leading to malignant glioma. The
cardiovascular pathology	
  experts	
  of the third PWG established specific diagnostic criteria for
Schwann cell hyperplasia and	
  schwannoma in	
  the endocardium and	
  myocardium,	
  and reviewed and
confirmed all	
  cases of Schwann cell	
  hyperplasia and schwannoma observed	
  in these studies. The
outcome of the PWG provided	
   very high degree	
  of confidence	
  in the	
  diagnoses.



The participants of the first PWG (January 29th 2016) only reviewed a subset of the glial lesions that
were observed in the studies. The review	
  for the second PWG (February 25, 2016)	
  included all glial
lesions in the studies including the subset that	
  was reviewed in the first PWG.



Responses Relating	
  to	
  Considerations of Historical Control Data



For NTP	
  toxicology and carcinogenicity studies, the concurrent controls are always the primary
comparison group. However, historical control information is	
  useful particularly	
  in instances	
  when
there is differential survival between controls and exposed groups, as was observed	
  in the RFR
studies. Rates for glial cell neoplasms and	
  heart schwannomas from control groups of male Harlan	
  
Sprague	
  Dawley rats from other recently completed NTP studies are	
  presented in Appendix D of the	
  
3-­‐16-­‐2016	
  draft report.	
  While Harlan Sprague Dawley rats are an outbred strain,	
  they are	
  considered
single	
  genetic strain in the	
  same	
  sense	
  as other outbred strains, such as the	
  Long-­‐Evans or Wistar



rat.	
   Therefore, these historical control tumor	
  rates are applicable to this study. However, it’s
important to note that the studies listed in Appendix D were carried out at laboratories other than
the RFR studies, and under	
  different	
  housing and environmental conditions. At the time of the 3-­‐16-­‐
201 draft report,	
  not all of these studies had	
  undergone a complete pathology peer review. In the
past several weeks NTP pathologists have reviewed	
  brain	
  and	
  heart slides from these male rat
control groups, and have confirmed, with few exceptions, the low rates	
  of hyperplastic	
  and
neoplastic lesions reported	
  in	
  Appendix D, applying the diagnostic	
  criteria established during the
PWGs outlined in Appendix C.
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NTP Comments on Statistical Issues	
  Raised by	
  the Reviewers April 12,	
  2016



Given the multiple comparisons inherent in this kind of work, there is a high risk of false positive
discoveries (Michael S. Lauer).



Although	
  the NTP conducts statistical tests on multiple cancer endpoints in any given study,	
  
numerous authors have shown that the study-­‐wide false positive rate does not greatly exceed	
  0.05
(Fears et	
  al., 1977; Haseman, 1983; Office of	
  Science and Technology Policy, 1985; Haseman, 1990;
Haseman	
  and	
  Elwell, 1996; Lin	
  and	
  Rahman, 1998; Rahman	
  and	
  Lin, 2008; Kissling et al., 2014). One
reason for	
  this is that	
  NTP’s carcinogenicity	
  decisions are	
  not based solely on statistics and in many
instances statistically significant findings are not concluded to be	
  due	
  to the	
  test agent. Many factors
go into this determination including whether there were pre-­‐neoplastic lesions, whether there was a
dose-­‐response relationship, biological plausibility,	
  background rates and variability of the tumor, etc.	
  
Additionally, with rare tumors especially, the actual	
  false positive rate of each individual	
  test	
  is well
below 0.05, due to	
  the discrete nature of the data, so	
  the cumulative false positive rate from many
such tests	
  is	
  less than person would expect by multiplying 0.05 by the number of tests conducted
(Fears et	
  al., 1977; Haseman, 1983; Kissling et	
  al., 2015).



I’m getting slightly different values for poly-­‐k	
  adjusted denominators (Michael S. Lauer).



I compared poly-­‐-­‐-­‐3 adjusted number fromTable 3 in the original report versus the poly-­‐-­‐-­‐3 adjusted
number that I calculated using the raw data from the excel files. Supplementary Figure S1 shows that
these two sets of numbers agree with each other in general. This is in contrast to the comparison for poly-­‐
-­‐-­‐6 adjusted number from Table 1 in the original report versus the poly-­‐-­‐-­‐6 adjusted number that I
calculated using the raw data from the excel files (Supplementary Figure S2). In fact, the adjusted rat
numbers from Table 1 and Table 3 of the original report look quite similar (Supplementary Figure S3).
This suggests that the poly-­‐-­‐-­‐3 adjusted number was used in the footnotes in both Table 1 and Table 3 in
the original report. (Max Lee)



I noted that in Table S2 the adjusted numbers in from.original.report and poly3 are identical at Dose 0
and 1.5 for both CDMA and GSM as well as at Dose 3 for GSM but differ slightly in the other treatment
doses for heart schwannomas. One possible cause of the difference is that the version of the raw data in
the excel files differs from that used to generate the original report. The second possibility is typo in the
footnote in Table 3. I also generated Table S3 that has the poly-­‐-­‐-­‐6 adjusted numbers for brain gliomas.
The two sets of the poly-­‐-­‐-­‐6 adjusted numbers are very different. (Max Lee)



Information could be included regarding the software or programming environment used for the
computations. (Aleksandra M. Michalowski)



The adjusted denominators in Table of the original report were labeled as poly-­‐6	
  denominators,
but were actually poly-­‐3	
  denominators. This error was noted and brought to Dr Tabak’s attention by
Dr. Bucher in a March 22 email.



The p-­‐values and adjusted denominators calculated by	
  NTP are correct, except as noted for Table 1,
and were	
  calculated using validated poly-­‐k	
  software.	
   This software is coded in Java and is
embedded within NTP’s TDMSE (Toxicology Data	
  Management System Enterprise) system.	
   Poly-­‐k	
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calculations conducted by	
  the reviewers in R may vary slightly from the NTP’s calculation due to	
  
selection of study length and the NTP’s use of the Bieler-­‐Williams variance adjustment and a
continuity	
  correction. In his calculations, Dr. Lauer used	
  90 weeks as the study length, whereas the
actual study length was 10 weeks. It	
  is not	
  apparent from the	
  R documentation that the Bieler-­‐
Williams adjustment or the continuity correction is incorporated into the poly-­‐3	
  calculations in R. In
his calculations, Dr. Lee used	
  two-­‐sided p-­‐values. In NTP statistical tests for carcinogenicity, the
expectation is that if the test article is carcinogenic, tumor rates should	
  increase with	
  increasing
exposure; thus, the	
  NTP	
  employs one-­‐sided tests	
  and p-­‐values are one-­‐sided. Using one-­‐sided p-­‐
values in Dr. Lee’s Table 1, the GSM trend if there were brain glioma	
  in the	
  control group remains
nonsignificant, but the CDMA	
  trend	
  approaches 0.05 (p	
  = 0.054) if there were brain glioma	
  in the	
  
control group. In Dr. Lee’s	
  Table 2, the one-­‐sided p-­‐value for the GSM trend if there were 1 heart
schwannoma in the control group approaches 0.05 (p	
  = 0.054) and	
  the one-­‐sided p-­‐value for the
CDMA	
  trend	
  in	
  heart schwannomas remains significant at = 0.018 if there were 1 heart
schwannoma in the control group.	
  In Dr. Lee’s Table 3, the one-­‐sided p-­‐value for the CDMA pairwise
comparison is significant at p = 0.049 if there were 1 heart schwannoma in the control	
  group.



statement of the required statistical significance level should be added. FDA	
  guidance suggests the use
of significance levels of 0.025 an 0.005 for tests for positive trends in incidence rates of	
  rare tumors and
common tumors, respectively; for testing pairwise differences	
  in tumor incidence the use of significance
levels of 0.05 and 0.01 is recommended for rare and common tumors, respectively. (Aleksandra M.
Michalowski)



Although	
  the FDA	
  guidance suggests lowering the significance level for most tests of trend	
  and	
  
pairwise differences, this guidance is based	
  o a misunderstanding of findings reported	
  by Haseman	
  
(1983). In this paper, Haseman discusses several rules proposed	
  by others for setting the
significance level lower than 0.05. If these rules are rigidly followed, Haseman showed that	
  study
conclusions	
  will be consistent with the NTP’s	
  more complex decision-­‐making process, for	
  which 0.05
is the nominal significance level and p-­‐values are taken into consideration along	
  with other factors
(outlined	
  above in	
  response to	
  comment 1) in determining whether the tumor increase is
biologically significant. The NTP does not strictly adhere to	
   specific statistical significance	
  level in
determining whether a carcinogenic effect is present.



Appendix tables for all poly-­‐k	
  tests performed could be	
  added. (Aleksandra M. Michalowski)



Dr. Michalowski proposed a sample table. The rows corresponding to X, N, adjusted n are	
  already
included in the tables or	
  appear the footnotes in the tables.	
   The rows corresponding to “Dunnett
contrast” and “Williams	
  contrast” are not appropriate for dichotomous	
  tumor data. Both Dunnett’s	
  
test	
  and Williams’ test	
  assume that	
  the data are continuous and	
  normally distributed.



In the portion of the text describing poly-­‐k	
  test results, p-­‐values are	
  given for significant pairwise	
  
comparisons; I would also give the p-­‐values estimated for the	
  significant trends. (Aleksandra M.
Michalowski)
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Indicators of significant trends are given in the tables in the form of asterisks next to control	
  group
tumor	
  counts.



There are a couple of errors in the footnote of Table 3 in the original report. 2/74.05 (5%) should be
2/74.05 (2.7%). 3/78.67 (4%) should be 3/78.67 (3.8%). (Max Lee)



Thank you for pointing this out. The percentages will be corrected in our final report.



Were control rats selected in utero like the exposed rats were? Were pregnant dams assigned to
different groups by formal randomization?	
  How were the pups per litter chosen?	
  (Michael S. Lauer).



believe detailed information about animal	
  selection and randomization procedures should be given so
that	
  the potential for	
  allocation bias could be judged. (Aleksandra M. Michalowski)



Pregnant dams were assigned	
  to	
  groups, including the control group, using formal randomization	
  
that	
  sought	
  to also equalize mean body weights across groups. The three pups per sex per litter
were selected using formal randomization, as well. Tumors in the heart and	
  brain	
  were not
observed	
  in	
  littermates, indicating	
  that there	
  was no litter-­‐based	
  bias in	
  the results.



Were all analyses based on the intent-­‐to-­‐treat	
  principle? Were there any crossovers? Were all rats
accounted	
  for by the end	
  of the experiment an were all rats who	
  started	
  in	
  the experiment included	
  in	
  
the final analyses? (Michael S. Lauer)



The intent-­‐to-­‐treat	
  principle is not	
  relevant	
  to this animal experiment, in which all animals that	
  were
assigned to treatment group received the	
  full and equal treatment	
  of	
  that	
  group. There were no
crossovers. All animals	
  that started the experiment were accounted for by	
  the end of the
experiment and included in the	
  final analyses.



The PWG review blinding was not complete. (Michael S. Lauer)



PWG reviewers were blinded to the identity of the test article and the level	
  of exposure but were
not blinded	
  to	
  the fact	
  that	
  there were two different,	
  yet related, test	
  articles (modulations of cell
phone RFR),	
  to emphasize the fact that there was a common control group.



Did the authors perform a prospective sample size calculation? (Michael S. Lauer)



If power calculations to determine the required sample size were performed, the results should also be
included.	
   (Aleksandra M.	
  Michalowski)



Sample	
  size	
  calculations were conducted for this	
  study. However, for detecting carcinogenesis,
sample size and power will depend on the baseline (control) tumor rate and the expected
magnitude of the increase in tumors. For example, at 80% power, sample size requirements will be
quite different for detecting a 2-­‐fold increase in a rare tumor	
  having a spontaneous occurrence of	
  
0.5% compared to 2-­‐fold increase in a more common tumor	
  having a spontaneous occurrence of	
  
10%. Because	
  many different tumor types having wide	
  range	
  of spontaneous occurrence are
involved in these studies, there is no “one-­‐size-­‐fits-­‐all” sample	
  size; rather, the	
  sample	
  size	
  is a
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compromise among several factors, including obtaining reasonable power to detect moderate to
large increases for most tumor types,	
  while staying within budgets of time,	
  space,	
  and funding. A
sample of 90 animals	
  per sex per group was	
  selected as	
  providing as	
  much statistical power as	
  
possible across the spectrum of tumors, under the constraints imposed	
  by the exposure system.



The NTP’s carcinogenicity studies are	
  similar in structure	
  to the	
  OECD’s 45 Guideline	
  for
carcinogenicity	
  studies and the	
  FDA’s guidance	
  for rodent carcinogenicity studies of
pharmaceuticals.	
   These guidelines recommend at least 50 animals of each sex per group,	
  but also
mention that an increase in group size provides relatively little increase in statistical power. In the
NTP’s RFR	
  studies, the group	
  sizes were 90 animals of each	
  sex per group, nearly twice as many as
the minimum recommendation.	
   Increasing the	
  group sizes further provides diminishing returns, for
which additional animals do not substantially increase power.



The low power implies that there is high	
  risk of false positive findings (citing	
  Ioannidis, 2005). …
suspect that this experiment is substantially underpowered and that the few positive results	
  found
reflect	
  false positive findings (citing Ioannidis, 2005). (Michael S. Lauer)



It is true that the power is low for detecting moderate increases above a low background tumor rate
of approximately – %,	
  as was seen in the brain and heart tumors.	
   However, this low power does
not correspond to high	
  risk of false positive findings. The paper by Ioannidis that was cited	
  
correctly	
  states	
  that when studies are small or effect sizes are small (i.e., statistical power	
  is low),
“the less likely	
  the research findings are to be true.”	
   Research findings can be “not true”	
  if the result
is a false positive or a false negative.	
   With low statistical	
  power, false negatives are much more
likely than false positives. Therefore, the vast majority of false research findings in a low power	
  
situation will result	
  from the failure to detect	
  an	
  effect when it exists. The false positive rate on any
properly constructed statistical test will not exceed its significance level, alpha.	
   By definition, the
significance level of a statistical test is its false positive rate, and it is typically selected by the
researcher, often at	
  a low fixed value such as 0.05	
  or 5%.



If we were repeating the experiment, we may see some control studies have 1 or more tumors. (Max Lee)
(Dr. Lee also presented analyses of the male rat data, inserting hypothetical data on one tumor-­‐bearing	
  
animal in	
  the control group.)



In light of the historical	
  control	
  data, Dr. Lee demonstrated that several associations became	
  less or
not significant with	
  the insertion	
  of a tumor data point in	
  the control group.	
  While we appreciate
that	
  some other	
  studies had one or	
  more tumors, the NTP considers the concurrent	
  control group as
the most	
  important	
  comparator	
  to the treated groups. We	
  took the historical control tumor	
  rates
into account in a more subjective manner in our interpretation of the findings. In 2010, we asked to
adopt more	
  formal method of incorporating historical control data in	
  our statistical	
  testing, but
our Board	
  of Scientific Counselors voted	
  against adopting the method.



It is puzzling why the control	
  had short survival	
  rate. Given that most of the gliomas and heart
schwannomas	
  are late-­‐developing	
  tumors, it is possible that if the controls were living longer	
  some
tumors might	
  develop. Although the use of	
  poly-­‐3	
  (or poly-­‐6) test intended to adjust the number of rats
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used	
  in	
  the study, it is still important to	
  re-­‐evaluate	
  the	
  analysis by	
  considering the	
  incidence	
  rate	
  in
controls	
  not being 0.	
  (Max Lee)



We do not know why the male rat control group had a low survival rate. We generally d observe
lower survival	
  rates in studies such as	
  the RFR studies	
  in which animals are singly-­‐ rather	
  than group
housed. While some tumors	
  might possibly have arisen in controls if	
  they lived longer, it	
  was
notable that n glial cell or Schwann	
  cell hyperplasias were found	
  in	
  these animals as well.



The poly-­‐k (e.g., poly-­‐3	
  or poly-­‐6) test was developed to adjust for the fact that not all animals
survive to the end of a two-­‐year study, and survival rates may	
  differ among	
  groups. The test is
essentially Cochran-­‐Armitage trend	
  test in	
  which	
  the denominator of the tumor rate in	
  each	
  group	
  
is adjusted downward to better reflect the number of animal-­‐years at risk	
  during	
  the study. Each
animal that develops the	
  tumor or survives to the	
  end of the	
  study is counted as one	
  animal. Each
animal that does not develop the	
  tumor and dies (or is moribund sacrificed) before	
  the	
  end of the	
  
study is counted as a fractional	
  animal.	
   The fraction is calculated as the proportion of the study that
it survived, raised to the k-­‐th power; = 3 or = 6 in this study. The survival-­‐adjusted tumor rate	
  in
each group is then the	
  number of animals having	
  the	
  tumor	
  of	
  interest	
  divided by the total count	
  of	
  
animals at risk of developing the	
  tumor in the group. These survival-­‐adjusted rates are	
  used in the	
  
Cochran-­‐Armitage formula to	
  provide the poly-­‐k	
  test for dose-­‐related trends and pairwise
comparisons	
  with the control group.



The poly-­‐k	
  test has been shown to yield valid inferences about tumor rates in NTP two-­‐year rat and
mouse carcinogenicity studies (Bailer and Portier, 1988; Portier and Bailer, 1989; Portier et al.,
1986). Its theoretical basis is that tumor incidence, while not directly observed unless the tumor is
immediately lethal, follows a Weibull	
  distribution with a shape parameter, k.	
   Verification using NTP
studies	
  has	
  shown that if k is	
  between 1 and 5, setting k = 3 yields	
  a valid statistical test (Portier and
Bailer, 1989; Portier et al, 1986). Thus, most of the time, the NTP uses the poly-­‐3	
  test. If tumor
type is late-­‐occurring, as we observed	
  with	
  the brain	
  gliomas, k = 6 is a better fit to	
  the data and	
  the
poly-­‐6	
  test has	
  more validity.



In the portion of the text describing differences in survival	
  at the end of the study between control	
  and
RFR-­‐exposed animals the	
  compared characteristic is not named an also	
  n numerical values of the
estimates or the	
  range	
  of differences are	
  given. I would	
  ad numbers in	
  the text of a Appendix table
showing the group survival estimates	
  described in this	
  paragraph. (Aleksandra M. Michalowski)



The Statistical Methods section describes the method for comparing survival distributions between
the control and	
  RFR-­‐exposed groups, namely, Tarone’s (1975) life	
  table	
  test to identify exposure-­‐
related trends in survival and Cox’s (1972)	
  method for	
  testing two groups for	
  equality of	
  survival
distributions.
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ADDITIONAL	
  RESPONSE:



Dear All,



Thanks again for all your helpful comments on the NTP	
  RFR studies. I did want to follow up on
one remaining point of disagreement that Mike Lauer alluded to in his comments about low
powered studies. Although we agree that our study design had low power to detect statistically
significant neoplastic effects in the brain and heart, which occurred with both RFR modulations
in male rats, we disagree over the assertion that low power in and of itself, creates false
positive results. We cited a handful of publications outlining the statistical arguments against
this with specific respect to the NTP	
  rodent cancer study design in our response to comments
document sent earlier. Although Mike referred to the example of positive findings in
underpowered	
  epidemiology studies that could not be replicated in larger follow up studies,
there is a growing literature alluding to this problem with respect to experimental animal
studies as well. An example is a relatively recent article by one of our collaborators in
CAMARADES, Malcolm MacLeod.



http://www.nature.com/news/2011/110928/full/477511a.html



It’s	
  important to distinguish between low power to detect effects, and the constellation of
other factors that often accompany low powered experimental animal studies in contributing
to this problem. We’ve	
  addressed this issue in a recent editorial, and these factors are captured
in our published systematic review process for evaluating study quality in environmental	
  health
sciences (Rooney et al., 2014).



http://ehp.niehs.nih.gov/wp-­‐content/uploads/122/7/ehp.1408671.pdf



http://ehp.niehs.nih.gov/wp-­‐content/uploads/122/7/ehp.1307972.pdf



Table 1 in the Rooney et al. report outlines risk of bias considerations that commonly plague
studies carried out by academic researchers that are accounted for in NTP	
  studies.



I provide these examples to assure you that we are completely cognizant of these issues and
take them very seriously. Again, we appreciate the help you’ve	
  provided in assuring that we
appropriately interpret and communicate our findings.



Best
John Bucher
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2. This is the link to the new and latest study on cell towers (Los Angeles was the study site in the
United States)
 
Cell Phone Towers are Largest Contributor to Environmental Radiofrequency Radiation
 


Cell Phone Towers are Largest Contributor to
Environmental Radiofrequenc...
Study finds cell towers are largest contributor to environmental
radiofrequency radiation exposure.


 
3. CA Dept of Health issues warnings on Cell Phone usage
 
California health officials release guidelines on cellphone radiation
 
 
 


California health officials release guidelines on cellphone
radiation
State health officials aren't saying that cellphones pose health risks, but
"the science is evolving"


 
4. Julie Watts report on cell towers
 
ConsumerWatch: 5G Cellphone Towers Signal Renewed Concerns Over Impacts on Health
 



http://www.saferemr.com/2018/03/cell-phone-towers-are-largest.html

https://www.cbsnews.com/news/california-cellphone-radiation-health-guidelines/

https://www.youtube.com/watch?v=61h_vuBujw0





ConsumerWatch: 5G Cellphone Towers Signal
Renewed Concerns Over Impacts ...
Wireless carriers are installing millions of towers across the
country to enable the new, faster 5G cellphone te...


 
5. View four speakers from 1:46:38 through 2:01:15 using this slide presentation.View from 2:01:15
through 2:18:00 for Santa Rosa City Council members’ comments.
 
City of Santa Rosa Council Meeting March 6, 2018
 


City of Santa Rosa Council Meeting March 6, 2018
City meeting agendas, packets, archives, and live stream are
always available at https://santa-rosa.legistar.com


 
 
 
Thanks,
Amrutha
 
 
 
 



http://scientists4wiredtech.com/wp-content/uploads/2018/03/2018-0306-Close-Proximity-Microwave-Raidation-Antennas-in-Santa-Rosa-Neighborhoods.pdf
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: ARB March 15, 2018: Verizon cell nodes requests- Public Comment
Date: Wednesday, March 14, 2018 10:51:18 AM


From: Melinda McComb [mailto:melindamccomb@gmail.com] 
Sent: Wednesday, March 14, 2018 10:16 AM
To: Atkinson, Rebecca; Architectural Review Board
Subject: ARB March 15, 2018: Verizon cell nodes requests- Public Comment
 
March 14, 2018


Dear City of Palo Alto Architectural Review Commissioners and City Staff;


I am writing to you in opposition to Verizon's request for 11 additional nodes on it's small cell
network in Palo Alto. In addition to a lack of proof regarding a gap in coverage, I very much
object to the placement of these small cells near and in residential areas for health, safety and
security reasons.Although I would love to attend the March 15, 2018 ARB meeting to speak in
person, it is at 8:30 am, and attending would be difficult as I live in Soquel. 


I travel to Palo Alto once a week to spend a day with my daughter's family and my two
grandsons, and have been doing so for about 5 years now. They live in the residential area
adjacent to Addison School, and we regularly walk with the children to the park by the police
station, Whole Foods, and the newer small cell project areas. Around March-April of 2017 I
got really sick after spending a day walking around town with the children to the frozen yogurt
shop at University and Hamilton and then to the children's playground by the police station. I
object to the green mailbox power sources being put right in the middle of the sidewalk and
near bus stops where people sit and wait. I felt like I was in a stupor by the time I returned to
Soquel that night, and within a day broke out in a rash all over my back, and the rash had a
really strange patterning. The rash lasted a month, the stupor about 3 days before I could do
anything productive. The EMF levels in my daughter's home and yard areas have altered
drastically over the past year. They are techies and have all kinds of wireless devices all
operating at once, so I used to do better taking the children outside the house. Over the past
year I have felt better being inside the house, even with all the wireless devices, than I do
outside and pretty much have to avoid walking downtown with the children. I don't need to
use a meter because I can feel it in my body and although this is being called electromagnetic
sensitivity, I consider it more like electromagnetic consciousness. I am totally unable to sleep
in these high frequency environments, as many others are finding, and putting a small cell
transmitting in the gigahertz range near where people sleep, typically at under 10 hertz, is
absolutely ridiculous and a total failure to protect the public health, safety and welfare. 


Five years ago, Palo Alto was livable for EMF sensitive/conscious persons with a little effort
because the smart meters are not on all the homes as they are in most other cities. It was a
haven for people who were particularly sensitive to smart meter frequencies. Then the
airplanes started flying lower and lower over the residential areas with that powerful
transponder radar that goes right through you to your bones. And now all the small cells over
the past year have made the situation much worse. My grandchildren have chronic colds and
earaches, and we go to play groups and classes and I regularly see the other children in Palo
Alto too. The children are not OK in Palo Alto.  In a separate incident in Palo Alto, only about
2-3 months ago (yes, I really should write it down) I came to a stop light somewhere around
Sandhill x El Camino and was just overwhelmed with a truly immediate & intense EMF blast
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of something on my skin and started looking around the light posts and building roofs for
antennas, and realized I was stopped right next to one of those new green boxes with small cell
nearby.  This is affecting me as a visitor to Palo Alto. Sometimes I get vertigo from sitting on
the ground near the now ubiquitous wireless irrigation systems, usually in a park in Palo Alto.
It used to take me 1 day to recover from a day in Palo Alto, now it takes 3 days to recover.
This is because the EMF levels have increased so dramatically in Palo Alto in such a short
period of time.  


I also object in that I believe it is a violation of air rights on private real estate to allow this
constant microwave intrusion creating a loss of security and quiet enjoyment inside homes and
even data collection by third parties without consent. This isn't just about consumer demand, it
is about really big business plans for driverless cars, virtual reality, IoT's, and about military
plans to build-out an active denial system on the public right-of-ways across the USA. The
entire 5G expansion has been planned to use other people's real estate to create. I see no reason
why anyone should expect to pay less than fair market value by accepting a fixed amount
determined by the federal government. Real estate in Palo Alto is worth quite a bit more than
real estate in rural areas, and the companies should pay the going rate and not expect a
subsidy.  This type of dependency on wireless has been proven to be unreliable in emergencies
(Napa lost cell service for 2 days due to recent fires), and security experts from the NSA are
objecting to the 5G expansion citing serious security concerns.  
 
I strongly object to the placement of small cell towers in areas zoned residential and in the
public right-of-way where children will be constantly exposed.  I object to the lack of security,
privacy, and quiet enjoyment this intrusion into our homes and neighborhoods is creating. I
object to not being able to sleep so that other people can stream pornography (30% of Internet
traffic is porn, much illegal because of age and lack of consent) and play violent video games-
hardly anyone's definition of a public utility. I don't personally believe that any criminal
activity can be considered a public utility warranting a place on Main Street.  Society is
suffering from technology that was promised to assist us. Verizon has provided no proof of a
lack in coverage, and as such should be denied.


Sincrely,
 


Melinda McComb
PO Box 1096
Soquel, CA 95073








From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Calling your attention to a conflict of interest
Date: Monday, March 12, 2018 9:59:35 AM


From: Jyotsna Nimkar [mailto:jnimkar@gmail.com] 
Sent: Saturday, March 10, 2018 7:51 PM
To: Council, City
Cc: Architectural Review Board; Clerk, City
Subject: Calling your attention to a conflict of interest
 
Dear Mayor Kniss, Vice-Mayor Filseth and Members of City Council:
 
I am writing to more formally bring to your attention something I believe you will be as
troubled by as I am, and it is this:  When a local property owner called the City
because he was concerned about the level of radiation being emitted by a cell phone
tower adjacent to his property, the City hired Verizon’s engineering firm—the same
firm Verizon has hired to persuade residents they have nothing to be concerned
about when it comes to cell tower radiation—to conduct what was supposed to be an
“independent” evaluation of whether the cell tower was in compliance with FCC
guidelines.
 
Here’s what occurred:  In April of last year, the owner of the office building at 635
Bryant Street in Palo Alto contacted the City because he was concerned about the
level of radiation being emitted by a nearby Verizon/Crown Castle cell
tower.  Specifically, he wrote to the Planning Department to request that the City
obtain an “independent” (I am quoting from his email to the City) evaluation of
radiation levels at the site.  The Planning Department agreed to do so, and the work
was carried out in May.  But instead of getting an independent evaluation, the
Planning Department hired Hammett & Edison—the same firm to whom Verizon is
paying millions of dollars to support its applications to install over 100 new cell
towers in Palo Alto.  (By the way, Crown Castle is also a Hammett & Edison client.) 


Of course I’m not qualified to evaluate Hammett & Edison’s work.  But what I do know
is that Hammett & Edison had a massive conflict of interest in accepting this project,
and one has to question the ethics of a company that would accept such an
assignment.  In addition, one also has to question the judgment of Hillary Gitelman
and her staff, who commissioned Hammett & Edison to do the job.
 
I realize that Hammett & Edison has government clients and, in particular, it has, I
believe, worked for Palo Alto in the past.  But there is no gray area here:  Hammett &
Edison is being well paid by Verizon—as it was in May, 2017—to support Verizon’s
applications to install dozens and dozens of cell towers here.  Moreover, its mission
for Verizon includes assuaging any concerns Palo Altans may have that cell towers
represent a health risk.  How could the City possibly justify hiring this firm to look into
whether any cell tower is emitting more radiation than the FCC permits?
 
I know you, as individuals, care a great deal about our city and its residents.  I trust
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that you will be as appalled as I was to learn that a standard bearer for the telecom
industry was hired to determine whether a Verizon cell tower is in compliance with
FCC radiation standards.
 
Sincerely,
 
Jyotsna Nimkar
 
Jyotsna Nimkar
jnimkar@gmail.com
650-3419711
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Cell Towers in Residential Neighborhoods
Date: Monday, March 12, 2018 4:00:25 PM


From: Robert Moss [mailto:bmoss33@att.net] 
Sent: Monday, March 12, 2018 3:25 PM
To: Architectural Review Board
Cc: Council, City; Planning Commission
Subject: Cell Towers in Residential Neighborhoods
 
Please reject the request by Verizon to allow cell towers in residential neighborhoods.
People currently aren't complaining that they can't get adequate wireless phone
service from their homes, and the intrusion of an industrial product (which is what the
cell tower equipment is) in residential areas is unnecessary and intrusive. If there is
any expansion of the cell system any and all electrical equipment should be buried
underground, not sitting on sidewalks and curbs. Verizon has admitted hat the towers
aren't needed to serve homes in the areas, but will be mainly for visitors who are
using cell phones locally.  That attitude puts transients over residents, and it is the
city's responsibility to prioritize protecting residents, not commercial interests..
 
Yours very sincerely,
 
Bob Moss
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Cell Towers
Date: Tuesday, March 13, 2018 7:19:13 AM


From: Karin Thorne [mailto:karint32@gmail.com] 
Sent: Monday, March 12, 2018 9:05 PM
To: Architectural Review Board; Council, City; Clerk, City
Subject: Cell Towers
 
 
March 12, 2018
 
TO:  Architectural Review Board
 
I am sending this email out of my concern for Verizon’s plans to locate cell towers in close
proximity to our homes.
 
With the increased need of 5G communication for our ever growing cellular appetite , we
cannot rush into quick solutions that are eyesores and  emit sounds that are objectionable. 
According to a New York Times article by Allan Holmes on March 2, 2018, “residents across
the country are just now beginning to understand the harms that hasty and insensitive small
cell developments can inflict on their communities.”  To approve an  antenna that emits noise
and to construct a unit that is aesthetically objectionable would go against the sense of pride
that neighbors share for our quiet tree lined streets.
 
I urge the ARB to deny approval to the proposed cell towers unless Verizon’s designs a) call
for all the equipment except the antenna to be located completely underground and b) comply
with Palo Alto’s noise ordinances.
 
Thank you,
 
Karin Thorne
625 Lowell Ave.
Palo Alto, CA 94301
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Cell towers
Date: Monday, March 12, 2018 10:00:59 AM


-----Original Message-----
From: Prue Saunders [mailto:prue@pruesaunders.com]
Sent: Monday, March 12, 2018 7:30 AM
To: Architectural Review Board
Subject: Cell towers


I am against the large ugly cell towers. In addition to unsightly we don’t know the health impact


Prue Saunders
2671 Ross road


Sent from my iPhone
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Deny proposed Verizon cell towers
Date: Tuesday, March 13, 2018 7:19:44 AM


From: Miriam Sedman [mailto:msedman@pacbell.net] 
Sent: Monday, March 12, 2018 11:17 PM
To: Architectural Review Board
Subject: Deny proposed Verizon cell towers
 
Dear ARB,
 
Thank-you for considering the well being of Palo Alto residents by denying approval
of the proposed cell towers unless Verizon’s plans a) call for all the equipment except
the antenna to be located completely underground and b) comply with Palo Alto’s
noise ordinances. 
 


The current location of the cell towers are in populated neighborhoods around homes
with children, elderly and retirees who are home all day.  There are just a whole lot
better places to put these poles and not in the middle of densely populated
neighborhoods.  Verizon is optimizing their plan for ease of access and not to
minimize exposure of radiation to citizens and this is wrong.
 


It is essential that you continue to protect the safety of Palo Alto residents and push
back on utility companies.  Forcing the equipment underground or into areas that are
not populated will protect the safety of residents.
 
Regards,
Miriam Sedman
915 Elsinore Dr.
Palo Alto, CA 94303
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Don"t change the existing Wireless ordinance
Date: Tuesday, March 13, 2018 7:19:27 AM


From: Miriam Sedman [mailto:msedman@pacbell.net] 
Sent: Monday, March 12, 2018 10:45 PM
To: Council, City
Cc: Clerk, City; Architectural Review Board
Subject: Don't change the existing Wireless ordinance
 
Dear City Council Members,
 
I urge you, on behalf of Palo Alto residents, to vote against changing the Wireless
ordinance.  As the City Attorney wrote to City Council in her 4/29/15 report regarding
what is now the existing ordinance, this ordinance requires—and “require” is her word
—that no new or collocated cell towers may be installed in Palo Alto without both an
architectural review and conditional use permit findings. Yet now Senior Staff are
recommending you allow the Director of Planning, if she so chooses, to bypass ARB
and PTC review of these cell towers. 


The fact is, now more than ever, both an architectural review and conditional use
permit findings are necessary to protect residents. On a case-by-case basis it is
absolutely necessary for the city to review requests to place cell phone towers in
residential neighborhoods.  
 
For example, a sign proposing a Verizon cell phone tower has appeared in the Triple
El neighborhood and it makes no sense to install a cell phone tower in this
neighborhood for the following reasons.
·       The proposed location is central to homes where children, elderly and retirees
are at home 24 hours a day and will be exposed to high levels of radiation (lots of
data on this!)
·       Verizon is optimizing their plan for ease of access and NOT to minimize
exposure of radiation to citizens (This is just wrong).
·       Our neighborhood has good Verizon coverage right now.  Even the Verizon
maps show that we are in good shape.
·       The houses in the triple El neighborhood that have poles and wires already bear
the burden of additional radiation and maintenance for the neighborhood; let alone
that the poles and wires are unsightly. Why penalize the same homeowners for
phones?  
·       There are just a whole lot better places to put these poles e.g. NOT in the middle
of densely populated neighborhoods.   
 
It is essential that you continue to protect the safety of Palo Alto residents and push
back on utility companies who’s primary concern is profit and who are not concerned
with public safety or neighborhood well being.
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Regards,
Miriam Sedman
915 Elsinore Dr.
Palo Alto, CA 94303
 








From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Informative links on cell towers cell towers and more
Date: Tuesday, March 13, 2018 9:49:20 AM
Attachments: image002.png


From: Amrutha Kattamuri [mailto:vkattamuri@yahoo.com] 
Sent: Tuesday, March 13, 2018 9:37 AM
To: Council, City; Clerk, City; Architectural Review Board; Scharff, Gregory (internal)
Subject: Informative links on cell towers cell towers and more
 
Dear All,
 
I am sending the following links to articles/information/videos on cell towers for you to go through.
 
 
1. Senator Blumenthal, Representative Eshoo Urge FCC to Enforce Exposure Limits for Those Who Work
Near Wireless Towers
 
Senator Blumenthal, Representative Eshoo Urge FCC to Enforce Exposure Limits for Those Who Work
Near Wireless Towers
 


Senator Blumenthal, Representative Eshoo Urge FCC to
Enforce Exposure Li...


 
2. This is the link to the new and latest study on cell towers (Los Angeles was the study site in the
United States)
 
Cell Phone Towers are Largest Contributor to Environmental Radiofrequency Radiation
 
 


Cell Phone Towers are Largest Contributor to
Environmental Radiofrequenc...
Study finds cell towers are largest contributor to environmental
radiofrequency radiation exposure.


 
3. CA Dept of Health issues warnings on Cell Phone usage
 
California health officials release guidelines on cellphone radiation
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California health officials release guidelines on cellphone
radiation
State health officials aren't saying that cellphones pose health risks, but
"the science is evolving"


 
4. Julie Watts report on cell towers
 
ConsumerWatch: 5G Cellphone Towers Signal Renewed Concerns Over Impacts on Health
 
 


ConsumerWatch: 5G Cellphone Towers Signal
Renewed Concerns Over Impacts ...
Wireless carriers are installing millions of towers across the
country to enable the new, faster 5G cellphone te...


 
5. View four speakers from 1:46:38 through 2:01:15 using this slide presentation.View from 2:01:15
through 2:18:00 for Santa Rosa City Council members’ comments.
 
City of Santa Rosa Council Meeting March 6, 2018
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City of Santa Rosa Council Meeting March 6,
2018


City meeting agendas, packets, archives, and live stream are
always available at https://santa-rosa.legistar.com


 
 
 
Thanks,
Amrutha
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: No Cell Towers in Residential Neighborhoods
Date: Tuesday, March 13, 2018 7:19:02 AM


-----Original Message-----
From: Melody Song [mailto:shanghaimelody@yahoo.com]
Sent: Monday, March 12, 2018 5:53 PM
To: Architectural Review Board
Subject: No Cell Towers in Residential Neighborhoods


Dear Members of the Architectural Review Board,


My family has been living in Palo Alto for seven years. We like our neighborhood very much and we intend to live
here for a long time.


We learned about Verizon’s proposed small cell installations throughout our neighborhoods and we are very
concerned. We strongly oppose these large, ugly, radiation-emitting, noise-generating cell towers in our
neighborhoods.


We respectfully ask the ARB to deny the approval of this project.  Thank you!


Sincerely,
Melody Song
792 Los Robles Ave., Palo Alto
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: PLEASE KEEP CELL TOWERS AWAY FROM PALO ALTO
Date: Monday, March 12, 2018 10:01:17 AM


From: bharat bhushan [mailto:22bhushan@gmail.com] 
Sent: Monday, March 12, 2018 8:16 AM
To: Architectural Review Board; Council, City; Clerk, City
Subject: PLEASE KEEP CELL TOWERS AWAY FROM PALO ALTO
 
Dear Sir/Mdam, 
I Bharat Bhushan, MD, ask YOU to deny approval to the proposed cell towers unless
Verizon’s designs a) call for all the equipment except the antenna to be located
completely underground and b) comply with Palo Alto’s noise ordinances. 
 
There is enough evidence of enough bodily, and mind injury by elctro-magnetic
radiation especially to our children.
 
This is the link for this info.  https://www.nytimes.com/2018/03/02/technology/5g-
cellular-service.html 
 
Thanks, No cell towers again.
 
Bharat Bhushan, MD
2928 CLARA DR
PALO ALTO, CA 94303
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Please deny Verizon"s call for cell towers
Date: Monday, March 12, 2018 10:00:45 AM


From: promiserani [mailto:promiserani@gmail.com] 
Sent: Sunday, March 11, 2018 5:21 PM
To: Architectural Review Board
Cc: Council, City; Clerk, City
Subject: Please deny Verizon's call for cell towers
 
Dear Board,


I am asking that you deny approval to the proposed cell towers in Palo Alto
residential neighborhoods, unless Verizon’s designs a) call for all the equipment
except the antenna to be located completely underground and b) comply with Palo
Alto’s noise ordinances, for the safety of our neighborhoods and our children.
 
thank you!
Prerana Jayakumar
 


Do not be dismayed by the brokenness of the world. All things break. And all things can be mended. Not
with time, as they say, but with intention. So go. Love intentionally, extravagantly, unconditionally. The
broken world waits in darkness for the light that is you. - L.R.Knost
 
http://www.karnatik.com


http://www.transitionpaloalto.org
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Please deny approval to Verizon"s cell towers
Date: Wednesday, March 14, 2018 2:46:42 PM


From: Annette Fazzino [mailto:annette.fazzino@gmail.com] 
Sent: Wednesday, March 14, 2018 2:38 PM
To: Architectural Review Board
Cc: Council, City; Clerk, City
Subject: Please deny approval to Verizon's cell towers
 
Dear Members of the Architectural Review Board:


Please deny approval to Verizon's cell towers in our neighborhoods. I am concerned about
noise, aesthetics, and radiation. At the very least, Verizon's cell tower equipment should all be
underground (except the antenna) and all equipment must not violate City noise ordinances.


Secondarily, I am concerned about anything being added on to the utility poles, as the city was
supposed to put them all underground. If towers and antennas go up in our neighborhoods on
existing utility poles, there will be an inequity throughout the city. Let's make Palo Alto even
more beautiful!


Thank you for your consideration.


Yours truly,


Annette Evans Fazzino
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Proposed cell towers in Palo Alto
Date: Wednesday, March 14, 2018 7:30:12 AM


From: Mary Thomas [mailto:mj_thomas_2000@yahoo.com] 
Sent: Tuesday, March 13, 2018 7:21 PM
To: Architectural Review Board
Cc: Council, City
Subject: Proposed cell towers in Palo Alto
 
To Whom It May Concern,
 
I am writing to ask you to deny approval to the proposed cell towers in Palo Alto unless Verizon's designs
call for all equipment except the antennas be put completely underground  and for the cell towers to
comply with Palo Alto's noise ordinances.
 
Sincerely,
Mary Thomas
249 Santa Rita Ave
Palo Alto, CA 94301
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Small Cell Mock Site Ready for Viewing
Date: Tuesday, March 13, 2018 7:18:44 AM


From: Mary Diesch [mailto:mdiesch@vinculums.com] 
Sent: Monday, March 12, 2018 5:11 PM
To: Architectural Review Board
Cc: Atkinson, Rebecca
Subject: Small Cell Mock Site Ready for Viewing
 
Dear Architectural Review Board Members,
 
This message is to inform you that Verizon Wireless has completed the requested shroud
elements for the model small cell, located adjacent to 1350 Newell Road, across from the Art
Center. We would like to invite members to view the revisions in anticipation of the hearing
Thursday.
 
As requested, a “box shroud” has been installed to conceal and streamline the radio
equipment, which has been moved to be as flush with the pole as possible. A “tapered bayonet
shroud” has been added to the top to conceal and streamline the extension required for pole
tops.
 
We look forward to your feedback and discussion on Thursday morning.
 
Thank you,
Mary Diesch
 
Mary Diesch | Vinculums Services | Site Acquisition Manager, Small Cells | office +1-415-
730-3700 | mdiesch@vinculums.com
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Stop VERIZON CELL TOWERS
Date: Monday, March 12, 2018 10:52:47 AM


-----Original Message-----
From: Robert Lum [mailto:rlum.mail@gmail.com]
Sent: Sunday, March 11, 2018 6:19 PM
To: Architectural Review Board
Cc: Council, City; Clerk, City
Subject: Stop VERIZON CELL TOWERS


Dear ARB,


Please stop the deployment of the VERIZON CELL TOWERS.  Unfortunately, I cannot attend the March 15, 2018
meeting, as I do have to work so I can live in this great city.  Please keep it great and the aesthetics do matter!! 
Verizon can underground the boxes eliminating noise and unsightly boxes.  As a long time resident of Barron Park,
we want to underground ALL utilities and it would be a short sighted decision to allow VERIZON to put towers and
antennas up.  Stop this nonsense and keep Palo Alto a place that people WANT to live and work.


Robert Lum
Barron Park
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Strongly Oppose Wireless Project 17PLN-00169
Date: Monday, March 12, 2018 10:00:29 AM
Attachments: Palo Alto Wireless Project 17PLN 031018.docx


FCC Comments Firefighter Study 2013.pdf


-----Original Message-----
From: Susan Foster [mailto:susan.foster04@gmail.com]
Sent: Sunday, March 11, 2018 1:02 PM
To: Council, City; Clerk, City; Architectural Review Board
Subject: Strongly Oppose Wireless Project 17PLN-00169


Please see attached letter and FCC filing.


Thank you,


Susan Foster
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Susan D. Foster


_____________________________________________________________________________________________


15957 Avenida Calma


Rancho Santa Fe, California  92091


susan.foster04@gmail.com
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March 11, 2018





City Council of Palo Alto





Re: Strongly Oppose Wireless Project 17PLN-00169


City.Council@cityofpaloalto.org


City.Clerk@cityofpaloalto.org


arb@cityofpaloalto.org





Dear City Council Members:


I respectfully oppose Verizon’s proposal for in excess of 90 small cell installations in the public right of way, known as Wireless Project 17PLN-00169 and scheduled for hearings on March 15, 2018. You will have the opportunity to evaluate the potential costs and benefits to the City of Palo Alto and its residents. I have great concern about the health and safety of your residents if this project goes forward. This concern is based on my experience organizing a brain study of firefighters exposed to a 2G cell tower on their station in Central California for over five (5) years. This was a pilot study of six (6) firefighters. We found brain damage in all six firefighters consistent with RF exposure.


As a result of this study, as well as adverse neurological symptoms experienced by a number of firefighters throughout the state who have lived and worked in the shadow of cell towers, the firefighters of California were granted an exemption from having these small cells on their fire stations. This exemption was written into both AB 57 and SB 649, bills designed to bypass local control with respect to small cell expansion. SB 649 was vetoed by Gov. Brown on October 15, 2017, amidst growing concern from citizens as well as the League of Cities.


BACKGROUND RE. FIREFIGHTER EXEMPTION


In 2001 I was asked by San Diego firefighters to write appeals when cell towers were permitted for their stations. I began hearing more and more stories of firefighters who literally could not function in the job that clearly establishes firefighters as the guardians of society. Once cell towers were activated on or adjacent to their stations, the affected firefighters could no longer function without severe headaches, inability to sleep, and foggy thinking. These are not symptoms we wish to see in our First Responders. 


In 2004 I organized a SPECT brain scan pilot study of firefighters who has been exposed to a cell tower on their station for over five years. As stated above, we found brain abnormalities in all firefighters tested. Attached is my filing with the FCC detailing this study.


In 2004 I co-authored Resolution 15 which was passed overwhelmingly by the International Association of Firefighters. Res. 15 urging a moratorium on the placement of cell towers on fire stations in the US and Canada. I then helped the Los Angeles IAFF locals as they aligned with law enforcement unions to fight FirstNET cell towers on their stations. I am currently aware of a brain tumor cluster in a California fire station with a wireless hub next door to their station. 


There is a solid history of these men and women becoming ill in close proximity to cell towers. There are human and financial costs associated, and the Palo Alto City Council needs to hear their story.


The symptoms experienced by the firefighters who participated in the SPECT brain scan study were similar to firefighters in other stations who live in the shadow of cell towers. Yet specific to the men we studied, it is important to note all the men had passed rigorous physical and cognitive exams prior to being hired by the fire department. Their symptoms included: 





· headaches 


· extreme fatigue 


· cognitive impairment


· anesthesia-like sleep where the men woke up for 911 calls “as if they were drugged”


· inability to sleep


· depression 


· anxiety 


· unexplained anger 


· immune-suppression manifest in frequent colds and flu-like symptoms





Real life examples of these symptoms are best briefly characterized by:  





1) Firefighters got lost on 911 calls in the town they grew up on several occasions.  


2) In one instance, four firefighters sat in the rig in a stupor with the alarm sounding in the background, unable to remember how to start the engine. 


3) A medic with 20 years of experience who had never made a mistake forgot basic CPR in the midst of resuscitating a coronary victim.





The brain scans of these six men revealed both an over-stimulation in some areas of the brain, and a lack of perfusion, or blood flow, in others. The over-stimulation or “hyper-excitability” of the neurons suggested the exposure to RF (microwave) radiation was causing the neurons to continually fire without benefit of rest. When neurons cannot rest, they ultimately die. Alternately, there were other areas of the brain that should have been active, yet there was evidence of diminished blood flow suggesting impaired function.





A MESSAGE FROM FIREFIGHTERS FOR LOCALITIES





The firefighters’ most important lesson to us may be that if we allow a buildout of small cell aimed at facilitating 5G such that they are as commonplace in front of homes and schools as they are now on fire stations, we may be facing not only an immediate risk of impairment to some degree, but later a tsunami of Alzheimer’s and dementia. The rate of people dying from Alzheimer's disease in the United States rose by 55% over a 15-year period according to new data from the Centers for Disease Control.





Clearly the state legislators honored the sacrifice of California’s firefighters and were concerned about the health risks they face from cell towers, having granted an exemption to them from small cells through AB 57 and SB 649. Yet firefighters are the strongest of the strong. What does that imply for the rest of us?


The firefighters with their fire station exemption from AB 57 and SB 649 are here to remind us your local decision is not just about cell towers. It is about our future. Are we going to be persuaded by 5G propelled driverless cars and appliances being connected to our smartphones? Please understand this is an immense gamble. 5G has never been tested on humans. 


Respectfully,


/s/ Susan Foster





SUSAN FOSTER


U.S. Adviser, Radiation Research Trust


Honorary Firefighter, San Diego Fire Department


Medical Writer
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    858 756-3532 



 



         September 2, 2013 



    
 
 
 











 2 



 
 



AFFIDAVIT OF Susan D. Foster, MSW 



 



 



State of California            ] 



       



San Diego County ] 



 



I, Susan D. Foster, MSW, attest that my statements are true to the best of my knowledge. 



 



Comment round for FCC ET Docket No. 13-84 and ET Docket No. 03-137 



 



1.  My name is Susan D. Foster, MSW.  My address is 15957 Avenida Calma, Rancho Santa 



Fe, CA 92091. 



 



2.  I am a medical writer and the organizer of a brain study of California firefighters exposed 



to RF radiation from a cell tower adjacent to their fire station of over 5 years. 



 



3.  In 2004 I organized a pilot study of California firefighters who worked up to ninety (90) 



hours per week in fire stations with cell towers in close proximity to the two (2) stations 



where the firefighters work, eat, and sleep.  The men were experiencing profound 



neurological symptoms following activation of the towers in 1999.   



 



4.  The symptoms experienced by the firefighters, all of whom had passed rigorous physical 



and cognitive exams prior to being hired by the fire department, included but were not 



limited to the following:  headaches, extreme fatigue, sleep disruption, anesthesia-like sleep 



where the men woke up for 911 calls “as if they were drugged”, inability to sleep, 



depression, anxiety, unexplained anger, getting lost on 911 calls in the town they grew up in, 



a twenty (20) year medic forgetting basic CPR in the midst of resuscitating a coronary 



victim, immune-suppression manifest in frequent colds and flu-like symptoms. 



 



5.  The neurological testing and SPECT scans [single-photon emission computed 



tomography] of the brain were conducted by Gunnar Heuser, MD, PhD and J. Michael 



Uszler, MD.  All six (6) firefighters were found to have brain abnormalities on SPECT scan.  



The doctors thought they would find areas of limited function in the brain based on the 
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symptomatology.  Instead, they found a pervasive, hyper-excitability of the neurons which 



suggested the exposure to RF (microwave) radiation was causing the neurons to continually 



fire, without rest.  RF radiation appeared to act as a constant stimulant even when the men 



were away from the station, and in repose.  The SPECT scans were considered abnormal in 



all 6 firefighters. 



 



6.  Cognitive function, reaction time, and impulse control were measured objectively using 



T.O.V.A. testing [Test of Variables of Attention].  In all six (6) firefighters, impairment was 



found with cognitive function, reaction time and impulse control. Three (3) of the six (6) 



firefighters were captains. The captain on each shift is in charge of making life altering 



decisions for all firefighters and potential victims.  They order firefighters into a burning 



building, and conversely, they order them out before a roof may collapse, for example.  



Impairment of all three critical functions could cost firefighters and the community they 



serve either life or limb.  



 



7.  The testing was conducted in 2004.  The cell towers are in place at the two (2) fire stations 



where the test subjects work for the duration of a twenty-two (22) year lease.  The men we 



tested have remained at the stations as this is the only work they know in the only community 



they have ever lived in.  One (1) of the six (6) men tested did move to another department 



after his wife gave birth to to a boy who was diagnosed with Autism at age 2.  This was the 



first live birth experienced by the “firefighter family” at this department since activation of 



the tower three (3) years earlier. 



 



8.  I have followed up with the firefighters who report continued symptoms as described in 



paragraph 4.  Additionally, all firefighters report profound memory loss. 



 



9.  Two (2) of the firefighters, men we did not test in the pilot study but men who were 



exposed to RF radiation from the cell tower since their installation and activation in 1999, 



have gone out on psychiatric disability.  This is almost unheard of among firefighters.  The 



diagnosis was Post Traumatic Stress Disorder for one firefighter; he went out on an 



emergency run, and simply stopped talking after he returned to the station.  The second 
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firefighter suffered an apparent break with reality.  This occurred in the fire station when he 



returned following a short term disability for an unrelated injury.  This break with reality was 



followed by an abrupt collapse and loss of consciousness.  Because two (2) women have 



suffered strokes while in the fire station with the towers fully activated, Vascular Spasm 



Stroke (VSS) is suspected as a possible cause by Dr. Heuser and myself of having caused not 



only the strokes, but it is suspected in the potentially inaccurate diagnoses of the two (2) 



“psychiatric” cases among the firefighters.  If not treated with rest and supplemental oxygen, 



it is possible for some VSS patients to have difficulty regaining speech and full cognitive 



abilities. This may be a case of misdiagnosis by the treating physicians who were unfamiliar 



with the potential of cell towers to create thermal effects well under the FCC limit of 1,000 



uW/cm2, thus heating blood in the brain and inducing VSS. Further study of these men is 



imperative.    



 



10. What is particularly germane to the critical decisions the FCC is currently facing 



regarding RF safety guidelines is the fact the FCC currently allows 1,000 microwatts per 



centimeter squared (uW/cm2) as an emission standard from cell towers.  Yet all the 



symptoms attributed by the firefighters, as well as measurable brain and central nervous 



system abnormalities described above, occurred within close proximity to a cell tower 



measured at between 1 - 2 uW/cm2 by Peter Sierck, BBEC, CEO of Environmental Testing 



& Technology in Encinitas, CA.  Thus the emissions from towers were measured at 



approximately 1/1000th to 1/500th of the FCC’s allowable limit.  “Hot spots” of reflected 



radiation were measured at 15 and 30 uW/cm2, yet these “hot spots” were still a fraction of 



what the FCC allows.  Therefore, I strongly suggest the FCC is not basing its standards 



on biological effects by taking into consideration non-thermal effects, but rather physics 



with respect to the belief only thermal effects can be deleterious.  The FCC must 



recognized the principles of physics do not protect the brains and central nervous systems of 



the strongest among us, our firefighters. 



 



11.  The failure to protect our populations based on biological effects of exposure to RF 



(microwave) radiation at non-thermal levels is an inherent shortcoming of the current FCC 



policy with respect to cell tower emissions and cell phone absorption.  The adverse biological 
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impact of these exposures are grossly underestimated.  The FCC does not have independent 



science that can justify the massive exposure to RF radiation that currently exists from cell 



towers and cell phones.  The story told by our small pilot study of firefighters in California 



should be a warning with respect to the current failure to recognize harmful neurological 



impact of non-thermal levels of RF radiation. 



 



12.  Based on the neurological abnormalities Dr. Heuser and I found in the firefighters, 



including hyper-excitability of the neurons which can results in cell death and consequent 



neuro-degenerative diseases such as Alzheimer’s, Parkinson’s Disease and ALS, I urge the 



FCC to reflect on the gravity of the decision facing you now, and I implore all 



Commissioners to reduce the allowable level of RF radiation immediately, and to not only 



recognize the adverse health effects from non-thermal levels of RF radiation, but to actively 



and aggressively protect and education the general public through  policy change and PSAs. 



 



13.  Finally, the FCC is not a health agency, yet it is entrusted with making decisions that 



impact the health of every American, including the unborn and those who cannot – through 



inability or lack of knowledge of the issues and dangers at hand – speak for themselves.  



Many consumers are encouraged through industry advertising to believe that their children 



will be disadvantaged if they do not have the latest wireless technology.  Given the most 



recent culling of science in the BioInitiative Report 2012, this reckless promotion without 



any proof of safety puts them and their progeny at risk for neurological, immunological and 



reproductive harm.  Furthermore, the “revolving door”-culture between the FCC and the 



telecommunications industry works against the best interest of consumers’ health and safety.  



Both the FCC and the industry reach for a common refrain to hang on to their egregiously 



high regulatory limits which the FCC tries to pass off as “safety limits”, but clearly they are 



not.  That refrain tells the public time and again that “there is a lack of scientific consensus 



about the adverse health effects” at exposure levels at or below the existing FCC limits.  No, 



there is not a true lack of consensus.  There is a flagrant disregard by the FCC for 



excellent, peer review science showing adverse health effects at less than 1% of what the 



FCC allows.  Even if this were not the case, when have we determined everyone must be on 



the same side, the same page, before precautionary approaches are implemented?  Did we 
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wait for this 100% accord on the science regarding DDT?  No, if we had done that, Dow 



Chemical would never have agreed their product was dangerous and the world would be a 



less safe place than it is now.  The same argument can be used for tobacco.  It is past time for 



the FCC to lean toward the side of protecting human life rather than telecommunications 



industry profits.   I contend a true Precautionary Approach would be both efficient and 



practical.  It would protect human life, the quality of those lives, prevent disease, enhance the 



opportunity for human potential by not insidiously eroding our greatest natural resource – the 



human brain, and it would keep health care costs down. I implore the FCC to recognize that 



six (6) out of six (6) SPECT brain scans were abnormal for the firefighter subjects, and they 



are the strongest of the strong among us.   



 



      Respectfully submitted by 



      Susan D. Foster, MSW 



      15957 Avenida Calma 



      Rancho Santa Fe, CA 92091 



      September 2, 2013     



  



   Susan D. Foster, MSW                



 
       (Electronically submitted) 



   



 













From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Verizon Vinuculums Wireless Tower Feedback
Date: Monday, March 12, 2018 9:59:55 AM


From: Rajeev Bhalla [mailto:rajeev_bhalla@yahoo.com] 
Sent: Saturday, March 10, 2018 9:16 PM
To: Architectural Review Board
Cc: Bhalla Rajeev
Subject: Verizon Vinuculums Wireless Tower Feedback
 
Hi,
 
I live at 941 Loma Verde Ave, Palo Alto CA.  Near Node 133, Pole 2857
 
Re the Verion Viniculums proposed wireless tower mounting of utility boxes,  I would like to
request that these be buried underground, with a panel for access.  These should not be
mounted overhead.  We should preserve the the aesthetics of our streets to look clean and
green, without unsightly and sometimes loud utility panels.
 
We should do this for all future utilities wireless power boxes.
 
Thank you.
 
Rajeev Bhalla
941 Loma Verde Ave, Palo Alto CA
+1.510.299.1061
rajeev_bhalla@yahoo.com
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Verizon cell network
Date: Monday, March 12, 2018 9:59:22 AM
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From: Judy Kleinberg [mailto:Judy@paloaltochamber.com] 
Sent: Friday, March 09, 2018 5:44 PM
To: Architectural Review Board
Cc: Gitelman, Hillary; rommel.angeles@verizonwireless.com; Mike Love; jon.goldman
(jon.goldman@prprop.com); Dueker, Kenneth
Subject: Verizon cell network
 
Dear Architecture Review Board members,
 
I previously sent the message below to the City Council to ask for their support of the
Verizon application for permits to install small cell wireless communications equipment on
utility poles in the City’s public right of ways. This matter is scheduled to be heard again by
your Board on March 15th (previously in December 2017).  On behalf of our nearly 500
business members who serve this community and their 75,000+ employees, I want to
strongly encourage your approval of the permit applications.
 
Verizon has made modifications to the original deployment plan which we believe are
responsive to the Board’s concerns and recommendations. Staff has now made some
additional recommendations in its current staff report. While we cannot comment on the
technicalities which are beyond our expertise, we do believe that Verizon has shown, and
continues to show, a forthright willingness to accommodate the specific needs of our city.
 
I want to emphasize that this proposed upgrade to our city’s wireless capability is not
merely a benefit to the business community, although it will be an improvement for our
local businesses that rely on increasingly sophisticated, fast and reliable wireless
capabilities. More importantly, it would greatly improve our 911 response infrastructure,
and it is a matter of safety and security for our residents, visitors and our workforce.
 
While some of the post-ARB hearing comments cited “radio frequency emissions/health and
safety” objections to the applications, I hope you will not hold up the permit approvals
based on those non-substantiated concerns.  Other concerns related to location, noise and
aesthetics are more authentic and we believe have been adequately addressed voluntarily
by the applicant and in response to staff recommendations.
 
At this time, we encourage you to support the staff recommendation to recommend
approval of the WDF permits for 11 small cell nodes as discussed in the staff report.
 
Thank you for considering our strong support of Verizon’s applications.
 
Sincerely,
 
Judith G. Kleinberg, JD
President & CEO
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From: Judy Kleinberg 
Sent: Wednesday, December 6, 2017 3:52 PM
To: 'city.council@cityofpaloalto.org' <city.council@cityofpaloalto.org>; 'arb@cityofpaloalto.org'
<arb@cityofpaloalto.org>
Cc: 'rommel.angeles@verizonwireless.com' <rommel.angeles@verizonwireless.com>; James Keene
<james.keene@cityofpaloalto.org>; Hillary Gitelman <Hillary.Gitelman@CityofPaloAlto.org>
<Hillary.Gitelman@CityofPaloAlto.org>
Subject: Verizon cell network
 
Dear Mayor Scharff, Vice Mayor Kniss and City Council Members,


I am writing in support of Verizon’s proposed plan to install a small cell network in Palo Alto
that will be reviewed by the Architecture Review Board tomorrow, December 7th.


A few months ago, I was briefed about this innovative approach to expanding our cell
access and coverage and I’m impressed with this effort that would greatly benefit our entire
community. As the President and CEO of the Palo Alto Chamber of Commerce that
represents nearly 500 businesses in our area representing over 70,000 local employees, I
understand the need to improve the wireless infrastructure to prevent cell phone coverage
failures - especially calls to 911. It is not merely an inconvenient annoyance to have
dropped calls, but it is a matter of safety and security for our residents, visitors and
workforce.


I hope the City Council will acknowledge and agree that adding more effective wireless
capacity is a necessity.


Sincerely,


 


Judith G. Kleinberg, JD
President & CEO
355 Alma Street  | Palo Alto, CA. 94301
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Verizon cell nodes
Date: Monday, March 12, 2018 10:00:14 AM


From: Francesca [mailto:dfkautz@pacbell.net] 
Sent: Saturday, March 10, 2018 10:07 PM
To: Architectural Review Board
Cc: Council, City; Clerk, City
Subject: Verizon cell nodes
 
Dear Architectural Review Board,
 
My name is Francesca Kautz and I have lived for over 50 years in Palo Alto, the last 32 of which have been in the same house in the cluster 1 neighborhood. I am very concerned about the ugliness
of the cell nodes, the noise, safety and impossibility of under grounding our utilities.
 
If Verizon wants to increase their network coverage and capacity by locating their wireless communication facilities closer to the user, they must put their cellular networks underground. Putting
them on the telephone poles will make under grounding our utilities impossible. There is nothing small about the 200 pound small cells and they do not minimize visual impact to the existing
surroundings. They do not blend in the neighborhood, but stick out like sore thumbs, make noise and may negatively impact public health, safety and welfare. Once a site is erected, Verizon can go
back and increase its size provided that the changes do not exceed federal standards.
 
There are many city-owned structures, commercial and industrial buildings in Palo Alto where Verizon can rent space for their nodes and not destroy our neighborhoods. Verizon has demonstrated a
lack of consideration for the surrounding environment and will make our neighborhoods aesthetically unpleasing. The cell nodes are visually intrusive and not architecturally compatible in any way
with the neighborhood. It is not fair that while Verizon is generating $60 billion in profit per quarter, we homeowners get to foot the bill to have our neighborhoods destroyed and are liable should a
telephone pole with a cell node on it cause damage or hurt someone in an earthquake or fire.
 
I don’t think that Verizon should scare us into believing that we need these small cells in case of an emergency. The systems we currently have in place work fine and cell phone coverage in our
neighborhood is good. Many of the benefits the wireless industry extols can be obtained using current LTE-based technologies and the primary use of small cells is mobile video. I am also concerned
that in an earthquake the bayonet placed on the top of the telephone pole may fall down and spear someone. (See photos below.) Has the seismic performance of these configurations been tested on
earthquake shaking tables?
 
Please deny Verizon’s request to put the cell nodes in our residential neighborhoods, as they are ugly, noisy, dangerous and threaten under grounding of our utilities in the future.
 
Thank you,
 
Francesca Kautz
 
P.S. Top 10 Things the Wireless Industry Doesn’t Tell You about Small Cells:
 
http://www.steelintheair.com/Blog/2017/04/top-10-things-the-wireless-industry-doesnt-tell-you-about-small-cells.html
 
Photos taken in front of 179 Lincoln Ave.:
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Verizon cell tower review by ARB
Date: Tuesday, March 13, 2018 11:51:12 AM


-----Original Message-----
From: Phil Coulson [mailto:philcoulson_3@yahoo.com]
Sent: Tuesday, March 13, 2018 11:07 AM
To: Architectural Review Board
Cc: Council, City; Clerk, City
Subject: Verizon cell tower review by ARB


Dear Architectural Review Board members:


     I am aware of the Architectural Review Board (ARB) upcoming hearing this Thursday morning, March 15th, to
consider Verizon’s latest plans to install its first wave of cell towers in Palo Alto’s residential neighborhoods.  It is
out of concern for neighborhood aesthetics, home values and noise in Palo Alto that I am asking you to deny
approval to the proposed cell towers unless Verizon’s designs call for all the equipment except the antenna to be
located completely underground and comply with Palo Alto’s noise ordinances.


Thank you for your consideration.


Regards,


-Phil Coulson



mailto:arb@cityofpaloalto.org

mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=7b161ba2e2fe4366a8afc0bc0ef2d401-arbalew

mailto:osma.thompson@gmail.com

mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=31fd51cfccf04379b73d52a5954bb67a-arbpbaltay

mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=88c811f683f44dcc9ba9877272500b57-arbrgooyer

mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=49d5f3989c8442c780715815d2331adb-wynne.furth

mailto:Rebecca.Atkinson@CityofPaloAlto.org

mailto:Amy.French@CityofPaloAlto.org

mailto:philcoulson_3@yahoo.com






From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Verizon cell towers
Date: Monday, March 12, 2018 4:02:20 PM


From: Gina Craig [mailto:gcraigx@gmail.com] 
Sent: Monday, March 12, 2018 3:56 PM
To: Architectural Review Board; Council, City; Clerk, City
Subject: Verizon cell towers
 
To whom it may concern,
I am writing out of concern regarding Verizon's plsn to install cell towers in our
neighborhoods.
Please, please deny approval to the proposed cell towers unless Verizon’s design
calls for all of the equipment (except the antenna)  to be located completely
underground and complies with Palo Alto’s noise ordinances. 
 
thank you!
Sincerely,
Gina Craig
Old Palo Alto
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Verizon cell towers
Date: Tuesday, March 13, 2018 2:50:43 PM


From: Lindsey North [mailto:lnorth_home@yahoo.com] 
Sent: Tuesday, March 13, 2018 2:44 PM
To: Architectural Review Board
Subject: Verizon cell towers
 
Dear board members,


I'm very much against having the Verizon build cell towers unless all of the following criteria are met:


1)      providers locate all the equipment except the antennas completely underground and use small
antennas


2)      providers comply with Palo Alto’s noise ordinances


3)      antennas are located in a considerable distances from residential buildings
 
Thank you,


Lindsey North
Jackson Drive
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Vote against changing the ordinance please
Date: Tuesday, March 13, 2018 7:20:13 AM


From: Janet Gu [mailto:janetlipingding1120@gmail.com] 
Sent: Tuesday, March 13, 2018 12:08 AM
To: Council, City
Cc: Architectural Review Board
Subject: Vote against changing the ordinance please
 
Dear Mayor Kniss,
 
Thank you for ensuring that United Neighbors was notified promptly that City Council
will next be considering the proposed changes to the Wireless ordinance on Monday,
March 19th.   We look forward to seeing you and your colleagues at that meeting.
 
When you meet, I urge you, on behalf of United Neighbors, to vote against changing
the Wireless ordinance.  As the City Attorney wrote to City Council in her 4/29/15
report regarding what is now the existing ordinance, this ordinance requires—and
“require” is her word—that no new or collocated cell towers may be installed in Palo
Alto without both an architectural review and conditional use permit findings. Yet now
Senior Staff are recommending you allow the Director of Planning, if she so chooses,
to bypass ARB and PTC review of these cell towers. 


The fact is, now more than ever, both an architectural review and conditional use
permit findings are necessary to protect residents from the juggernaut that is the
telecom industry as it seeks to install commercial facilities next to our homes.  Now is
not the time--when applications for new cell towers here are at 150 and counting--to
make it easier for Verizon, AT&T et al. to come into Palo Alto’s residential
neighborhoods and do as they please.  In fact, most other California cities are
currently in the process of making their Wireless ordinances tougher, not weakening
them.
 
Please consider, what sense does it make to dispense with the experience,
professionalism and depth of knowledge of the Architectural Review Board when
dealing with this critical issue?  And what possible virtue can there be in changing the
ordinance so that, at the Director’s discretion, the only way residents would be able
make their views heard in a public forum—or to go face-to-face with the telecom
companies—would be to pay to appeal proposed cell towers?
 
Why, in short, should the power to review cell tower applications be taken out of the
hands of experts, removed from public forums, and turned over to Senior City Staff? 
Why should these decisions be made behind closed doors?  And where's the
transparency Palo Alto residents are entitled to expect from the people running the
City?  
 
The fact that the proposed changes to the code do not dictate that the Director
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bypass the ARB and the PTC cannot disguise the fact that these changes would
permit the Director to do so—with no explanation to the public, to City Council or to
anyone else..
 
The changes Staff want you to make to the existing code may be good for them by,
for example, allowing them to avoid time-consuming preparations for ARB and PTC
hearings.  But these changes are bad for residents.  And they fly in the face of good
governance.  
 
I am aware, of course, that you are generally sympathetic to the interests of
developers in Palo Alto.  And I am aware, as well, that developers always want more
infrastructure, and cell towers are infrastructure.  But I'm counting on you to also care
about the residents of Palo Alto and to protect them against the invasion of
unnecessarily ugly, noisy, bulky and hazardous cell towers that Verizon and others
are currently proposing.
 
Thank you for your attention.  Please let me know if you have any questions. 
 
Sincerely,
 
Janet Ding
 








From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: [CPNA] Cell towers in residential neighborhoods
Date: Monday, March 12, 2018 4:01:56 PM


From: Lily Huang Liao [mailto:lilyhuangliao@gmail.com] 
Sent: Monday, March 12, 2018 3:38 PM
To: Council, City; Clerk, City; Architectural Review Board
Subject: Re: [CPNA] Cell towers in residential neighborhoods
 
To whom it may concern.
 
I’m wring to express my strong objections to approval to the proposed cell towers in residential
neighborhoods.
Period.
Even if mobile service providers:


a)      locate all the equipment, except the antennas completely underground and


b)      comply with Palo Alto’s noise ordinances.
 
The only exception I can support, is if


a)      providers locate all the equipment except the antennas completely underground and


b)      comply with Palo Alto’s noise ordinances, AND


c)       antennas are located in a considerable distances from residential buildings,


a.       example would be parks


b.      bridges over creeks, etc.
 
 
Sincerely,
Lily Huang
2330 Cowper Street, 
Palo Alto, CA 94301
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: [CPNA] Cell towers in residential neighborhoods
Date: Monday, March 12, 2018 4:00:53 PM


From: From: BBRetiredNow@aol.com [mailto:bbretirednow@aol.com] 
Sent: Monday, March 12, 2018 3:31 PM
To: Architectural Review Board
Cc: Council, City
Subject: Fwd: [CPNA] Cell towers in residential neighborhoods
 
I am writing to plead with the board to deny Verizon's plans to install cell towers in
Palo Alto's residential neighborhoods!  My additional concern is that this is described
as "its first wave" of towers, and I would like us to avoid the slippery slope.


If their aim is to erect the towers cheaply, the towers would be larger and require
more noisy supportive equipment, none of which would bring anything good to our
residential areas.  


We are already dealing with the city council thinking of ways to bring more density
and congestion to the area, and I hope we can stop the invasion of ugly towers and
equipment threatening our neighborhoods.


Thanks,
Barbara Bogner
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: [CPNA] Cell towers in residential neighborhoods
Date: Monday, March 12, 2018 4:00:01 PM


From: Roman Kagarlitsky [mailto:rak@renderx.com] 
Sent: Monday, March 12, 2018 3:12 PM
To: 'ed ATT'
Cc: Architectural Review Board; Council, City; Clerk, City; 'crescent-park'
Subject: RE: [CPNA] Cell towers in residential neighborhoods
 
Noise and possible electric influence on various subjects and objects.
I’m sorry. I don’t have time to get into lengthy discussion, but this is my position.
Obviously, Ed, of course, if you want to – you can support any equipment anywhere.
But I don’t.
 
Roman.
 


From: crescent-park-pa@googlegroups.com [mailto:crescent-park-pa@googlegroups.com] On
Behalf Of ed ATT
Sent: Monday, March 12, 2018 2:50 PM
To: Roman Kagarlitsky
Cc: arb@cityofpaloalto.org; city.council@cityofpaloalto.org; city.clerk@cityofpaloalto.org;
crescent-park
Subject: Re: [CPNA] Cell towers in residential neighborhoods
 
Why?
 
Ed
 


On Mar 12, 2018, at 2:26 PM, Roman Kagarlitsky <rak@renderx.com>
wrote:
 
To whom it may concern.
I’m wring to express my strong objections to approval to the proposed cell
towers in residential neighborhoods.
Period.
Even if mobile service providers:


a)      locate all the equipment, except the antennas completely underground
and


b)      comply with Palo Alto’s noise ordinances.
 
The only exception I can support, is if 


a)      providers locate all the equipment except the antennas completely
underground and


b)      comply with Palo Alto’s noise ordinances, AND
c)       antennas are located in a considerable distances from residential


buildings,
a.       example would be parks
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b.      bridges over creeks, etc.
 
Roman Kagarlitsky
641 Fulton Street,
Palo Alto, CA 94301
 
 
 
-- 
You received this message because you are subscribed to the Google
Groups "Crescent Park PA" group.
To unsubscribe from this group and stop receiving emails from it, send an
email to crescent-park-pa+unsubscribe@googlegroups.com.
To post to this group, send email to crescent-park-pa@googlegroups.com.
Visit this group at https://groups.google.com/group/crescent-park-pa.
For more options, visit https://groups.google.com/d/optout.


 
-- 
You received this message because you are subscribed to the Google Groups "Crescent
Park PA" group.
To unsubscribe from this group and stop receiving emails from it, send an email to
crescent-park-pa+unsubscribe@googlegroups.com.
To post to this group, send email to crescent-park-pa@googlegroups.com.
Visit this group at https://groups.google.com/group/crescent-park-pa.
For more options, visit https://groups.google.com/d/optout.
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: [CPNA] Cell towers in residential neighborhoods
Date: Monday, March 12, 2018 3:59:18 PM


From: ed ATT [mailto:ed0503@att.net] 
Sent: Monday, March 12, 2018 2:50 PM
To: Roman Kagarlitsky
Cc: Architectural Review Board; Council, City; Clerk, City; crescent-park
Subject: Re: [CPNA] Cell towers in residential neighborhoods
 
Why?
 
Ed
 
 
 
 


On Mar 12, 2018, at 2:26 PM, Roman Kagarlitsky <rak@renderx.com> wrote:
 
To whom it may concern.
I’m wring to express my strong objections to approval to the proposed cell towers in
residential neighborhoods.
Period.
Even if mobile service providers:


a)      locate all the equipment, except the antennas completely underground and
b)      comply with Palo Alto’s noise ordinances.


 
The only exception I can support, is if 


a)      providers locate all the equipment except the antennas completely
underground and


b)      comply with Palo Alto’s noise ordinances, AND
c)       antennas are located in a considerable distances from residential buildings,


a.       example would be parks
b.      bridges over creeks, etc.


 
Roman Kagarlitsky
641 Fulton Street,
Palo Alto, CA 94301
 
 
 
-- 
You received this message because you are subscribed to the Google Groups
"Crescent Park PA" group.
To unsubscribe from this group and stop receiving emails from it, send an email
to crescent-park-pa+unsubscribe@googlegroups.com.
To post to this group, send email to crescent-park-pa@googlegroups.com.
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Visit this group at https://groups.google.com/group/crescent-park-pa.
For more options, visit https://groups.google.com/d/optout.
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: [CPNA] Cell towers in residential neighborhoods
Date: Monday, March 12, 2018 3:58:46 PM


From: Roman Kagarlitsky [mailto:rak@renderx.com] 
Sent: Monday, March 12, 2018 2:27 PM
To: Architectural Review Board; Council, City; Clerk, City
Cc: crescent-park-pa@googlegroups.com
Subject: RE: [CPNA] Cell towers in residential neighborhoods
 
To whom it may concern.
I’m wring to express my strong objections to approval to the proposed cell towers in residential
neighborhoods.
Period.
Even if mobile service providers:


a)      locate all the equipment, except the antennas completely underground and
b)      comply with Palo Alto’s noise ordinances.


 
The only exception I can support, is if


a)      providers locate all the equipment except the antennas completely underground and
b)      comply with Palo Alto’s noise ordinances, AND
c)       antennas are located in a considerable distances from residential buildings,


a.       example would be parks
b.      bridges over creeks, etc.


 
Roman Kagarlitsky
641 Fulton Street,
Palo Alto, CA 94301
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: [CPNA] Cell towers in residential neighborhoods
Date: Monday, March 12, 2018 4:02:43 PM


From: Susan Thomsen [mailto:susan@thomsenhome.com] 
Sent: Monday, March 12, 2018 4:00 PM
To: Architectural Review Board; Council, City; Clerk, City
Subject: FW: [CPNA] Cell towers in residential neighborhoods
 
To whom it may concern:
 
I am writing to urge you not to approve the proposed cell towers in residential neighborhoods unless
the mobile service providers comply with Palo Alto’s noise ordinances, locate all equipment except
the antennas completely underground, and locate the antennas away from single family homes.
 
Thank you for your consideration.
 
Sincerely,
Susan Thomsen
1701 Edgewood Drive
Palo Alto, CA 94303
 
.
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: vote against changing the ordinance!
Date: Tuesday, March 13, 2018 7:20:59 AM


From: Ding Janet [mailto:janetding318@gmail.com] 
Sent: Tuesday, March 13, 2018 12:10 AM
To: Council, City
Cc: Architectural Review Board
Subject: vote against changing the ordinance!
 
 
 Dear Mayor Kniss,
 
Thank you for ensuring that United Neighbors was notified promptly that City Council
will next be considering the proposed changes to the Wireless ordinance on Monday,
March 19th.   We look forward to seeing you and your colleagues at that meeting.
 
When you meet, I urge you, on behalf of United Neighbors, to vote against changing
the Wireless ordinance.  As the City Attorney wrote to City Council in her 4/29/15
report regarding what is now the existing ordinance, this ordinance requires—and
“require” is her word—that no new or collocated cell towers may be installed in Palo
Alto without both an architectural review and conditional use permit findings. Yet now
Senior Staff are recommending you allow the Director of Planning, if she so chooses,
to bypass ARB and PTC review of these cell towers. 


The fact is, now more than ever, both an architectural review and conditional use
permit findings are necessary to protect residents from the juggernaut that is the
telecom industry as it seeks to install commercial facilities next to our homes.  Now is
not the time--when applications for new cell towers here are at 150 and counting--to
make it easier for Verizon, AT&T et al. to come into Palo Alto’s residential
neighborhoods and do as they please.  In fact, most other California cities are
currently in the process of making their Wireless ordinances tougher, not weakening
them.
 
Please consider, what sense does it make to dispense with the experience,
professionalism and depth of knowledge of the Architectural Review Board when
dealing with this critical issue?  And what possible virtue can there be in changing the
ordinance so that, at the Director’s discretion, the only way residents would be able
make their views heard in a public forum—or to go face-to-face with the telecom
companies—would be to pay to appeal proposed cell towers?
 
Why, in short, should the power to review cell tower applications be taken out of the
hands of experts, removed from public forums, and turned over to Senior City Staff? 
Why should these decisions be made behind closed doors?  And where's the
transparency Palo Alto residents are entitled to expect from the people running the
City?  
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The fact that the proposed changes to the code do not dictate that the Director
bypass the ARB and the PTC cannot disguise the fact that these changes would
permit the Director to do so—with no explanation to the public, to City Council or to
anyone else..
 
The changes Staff want you to make to the existing code may be good for them by,
for example, allowing them to avoid time-consuming preparations for ARB and PTC
hearings.  But these changes are bad for residents.  And they fly in the face of good
governance.  
 
I am aware, of course, that you are generally sympathetic to the interests of
developers in Palo Alto.  And I am aware, as well, that developers always want more
infrastructure, and cell towers are infrastructure.  But I'm counting on you to also care
about the residents of Palo Alto and to protect them against the invasion of
unnecessarily ugly, noisy, bulky and hazardous cell towers that Verizon and others
are currently proposing.
 
Thank you for your attention.  Please let me know if you have any questions. 
 
Sincerely,
 
Liping Ding








From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: vote against changing the ordinance!
Date: Tuesday, March 13, 2018 7:21:19 AM


From: Liping Ding [mailto:ding.li@husky.neu.edu] 
Sent: Tuesday, March 13, 2018 12:12 AM
To: Council, City
Cc: Architectural Review Board
Subject: vote against changing the ordinance!
 
Dear Mayor Kniss,
 
Thank you for ensuring that United Neighbors was notified promptly that City Council
will next be considering the proposed changes to the Wireless ordinance on Monday,
March 19th.   We look forward to seeing you and your colleagues at that meeting.
 
When you meet, I urge you, on behalf of United Neighbors, to vote against changing
the Wireless ordinance.  As the City Attorney wrote to City Council in her 4/29/15
report regarding what is now the existing ordinance, this ordinance requires—and
“require” is her word—that no new or collocated cell towers may be installed in Palo
Alto without both an architectural review and conditional use permit findings. Yet now
Senior Staff are recommending you allow the Director of Planning, if she so chooses,
to bypass ARB and PTC review of these cell towers. 


The fact is, now more than ever, both an architectural review and conditional use
permit findings are necessary to protect residents from the juggernaut that is the
telecom industry as it seeks to install commercial facilities next to our homes.  Now is
not the time--when applications for new cell towers here are at 150 and counting--to
make it easier for Verizon, AT&T et al. to come into Palo Alto’s residential
neighborhoods and do as they please.  In fact, most other California cities are
currently in the process of making their Wireless ordinances tougher, not weakening
them.
 
Please consider, what sense does it make to dispense with the experience,
professionalism and depth of knowledge of the Architectural Review Board when
dealing with this critical issue?  And what possible virtue can there be in changing the
ordinance so that, at the Director’s discretion, the only way residents would be able
make their views heard in a public forum—or to go face-to-face with the telecom
companies—would be to pay to appeal proposed cell towers?
 
Why, in short, should the power to review cell tower applications be taken out of the
hands of experts, removed from public forums, and turned over to Senior City Staff? 
Why should these decisions be made behind closed doors?  And where's the
transparency Palo Alto residents are entitled to expect from the people running the
City?  
 
The fact that the proposed changes to the code do not dictate that the Director
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bypass the ARB and the PTC cannot disguise the fact that these changes would
permit the Director to do so—with no explanation to the public, to City Council or to
anyone else..
 
The changes Staff want you to make to the existing code may be good for them by,
for example, allowing them to avoid time-consuming preparations for ARB and PTC
hearings.  But these changes are bad for residents.  And they fly in the face of good
governance.  
 
I am aware, of course, that you are generally sympathetic to the interests of
developers in Palo Alto.  And I am aware, as well, that developers always want more
infrastructure, and cell towers are infrastructure.  But I'm counting on you to also care
about the residents of Palo Alto and to protect them against the invasion of
unnecessarily ugly, noisy, bulky and hazardous cell towers that Verizon and others
are currently proposing.
 
Thank you for your attention.  Please let me know if you have any questions. 
 
Sincerely,
Li Ding








From: Mary Diesch
To: Architectural Review Board
Cc: Atkinson, Rebecca
Subject: Important -- Compiled Community Support -- Mar. 15 ARB
Date: Wednesday, March 14, 2018 2:07:34 PM
Attachments: Community Correspondence Mar. 15 ARB Small Cells.pdf


Dear Architectural Review Board Members,
 
Attached is some valuable community correspondence in support of the Verizon Wireless small cells
in Palo Alto. We look forward to the opportunity to present and discuss the project tomorrow.
 
Thank you,
Mary Diesch
 
Mary Diesch | Vinculums Services | Site Acquisition Manager, Small Cells | office +1-415-730-
3700 | mdiesch@vinculums.com
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From: Judy Kleinberg <Judy@paloaltochamber.com<mailto:Judy@paloaltochamber.com>> 
Date: March 9, 2018 at 5:43:57 PM PST 
To: "arb@cityofpaloalto.org<mailto:arb@cityofpaloalto.org>" 
<arb@cityofpaloalto.org<mailto:arb@cityofpaloalto.org>> 
Cc: "Hillary Gitelman <Hillary.Gitelman@CityofPaloAlto.org<mailto:Hillary.Gitelman@CityofPaloAlto.org>>" 
<rommel.angeles@verizonwireless.com<mailto:rommel.angeles@verizonwireless.com>>, Mike Love 
<mglove@microsoft.com<mailto:mglove@microsoft.com>>, "jon.goldman 
(jon.goldman@prprop.com<mailto:jon.goldman@prprop.com>)" 
<jon.goldman@prprop.com<mailto:jon.goldman@prprop.com>>, "Dueker, Kenneth" 
<Kenneth.Dueker@CityofPaloAlto.org<mailto:Kenneth.Dueker@CityofPaloAlto.org>> 



Subject: Verizon cell network 
Dear Architecture Review Board members, 



I previously sent the message below to the City Council to ask for their support of the Verizon application for 
permits to install small cell wireless communications equipment on utility poles in the City’s public right of ways. 
This matter is scheduled to be heard again by your Board on March 15th (previously in December 2017).  On 
behalf of our nearly 500 business members who serve this community and their 75,000+ employees, I want to 
strongly encourage your approval of the permit applications. 



Verizon has made modifications to the original deployment plan which we believe are responsive to the Board’s 
concerns and recommendations. Staff has now made some additional recommendations in its current staff 
report. While we cannot comment on the technicalities which are beyond our expertise, we do believe that 
Verizon has shown, and continues to show, a forthright willingness to accommodate the specific needs of our 
city. 



I want to emphasize that this proposed upgrade to our city’s wireless capability is not merely a benefit to the 
business community, although it will be an improvement for our local businesses that rely on increasingly 
sophisticated, fast and reliable wireless capabilities. More importantly, it would greatly improve our 911 
response infrastructure, and it is a matter of safety and security for our residents, visitors and our workforce. 



While some of the post‐ARB hearing comments cited “radio frequency emissions/health and safety” objections 
to the applications, I hope you will not hold up the permit approvals based on those non‐substantiated 
concerns.  Other concerns related to location, noise and aesthetics are more authentic and we believe have 
been adequately addressed voluntarily by the applicant and in response to staff recommendations. 



At this time, we encourage you to support the staff recommendation to recommend approval of the WDF 
permits for 11 small cell nodes as discussed in the staff report. 



Thank you for considering our strong support of Verizon’s applications. 



Sincerely, 



Judith G. Kleinberg, JD 
President & CEO 



[cid:DAE838B8‐37E5‐4E31‐BA88‐E936539BF2E5@hsd1.ca.comcast.net.] 
355 Alma Street  | Palo Alto, CA. 94301 
Tel: 650‐324‐3121 | Direct: 650‐300‐6040 www.paloaltochamber.com<http://paloaltochamber.com/> 
Palo Alto Business Directory & Community 
Guide<http://local.townsquarepublications.com/california/paloalto/> 











[facebook]<https://www.facebook.com/Palo‐Alto‐Chamber‐of‐Commerce‐Visitors‐Center‐162446363835432/>  
[bird] <https://twitter.com/PA_Chamber> 



From: Judy Kleinberg 
Sent: Wednesday, December 6, 2017 3:52 PM 
To: 'city.council@cityofpaloalto.org<mailto:city.council@cityofpaloalto.org>' 
<city.council@cityofpaloalto.org<mailto:city.council@cityofpaloalto.org>>; 
'arb@cityofpaloalto.org<mailto:arb@cityofpaloalto.org>' 
<arb@cityofpaloalto.org<mailto:arb@cityofpaloalto.org>> 
Cc: 'rommel.angeles@verizonwireless.com<mailto:rommel.angeles@verizonwireless.com>' 
<rommel.angeles@verizonwireless.com<mailto:rommel.angeles@verizonwireless.com>>; James Keene 
<james.keene@cityofpaloalto.org<mailto:james.keene@cityofpaloalto.org>>; Hillary Gitelman 
<Hillary.Gitelman@CityofPaloAlto.org<mailto:Hillary.Gitelman@CityofPaloAlto.org>> 
<Hillary.Gitelman@CityofPaloAlto.org<mailto:Hillary.Gitelman@CityofPaloAlto.org>> 
Subject: Verizon cell network 



Dear Mayor Scharff, Vice Mayor Kniss and City Council Members, 



I am writing in support of Verizon’s proposed plan to install a small cell network in Palo Alto that will be 
reviewed by the Architecture Review Board tomorrow, December 7th. 



A few months ago, I was briefed about this innovative approach to expanding our cell access and coverage and 
I’m impressed with this effort that would greatly benefit our entire community. As the President and CEO of the 
Palo Alto Chamber of Commerce that represents nearly 500 businesses in our area representing over 70,000 
local employees, I understand the need to improve the wireless infrastructure to prevent cell phone coverage 
failures ‐ especially calls to 911. It is not merely an inconvenient annoyance to have dropped calls, but it is a 
matter of safety and security for our residents, visitors and workforce. 



I hope the City Council will acknowledge and agree that adding more effective wireless capacity is a necessity. 



Sincerely, 



Judith G. Kleinberg, JD 
President & CEO 
355 Alma Street  | Palo Alto, CA. 94301 



[cid:DAE838B8‐37E5‐4E31‐BA88‐E936539BF2E5@hsd1.ca.comcast.net.] 
[bird]<https://twitter.com/PA_Chamber> 
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From: Lait, Jonathan
To: Lait, Jonathan
Cc: Atkinson, Rebecca; French, Amy; Gerhardt, Jodie; Yang, Albert
Subject: Mock Small Cell Site
Date: Wednesday, March 14, 2018 9:48:39 AM
Attachments: Image-3.png


Image-4.png


Chair Furth and Boardmembers,
 
Below are photos of the mock small cell site (updated) at the corner of Hopkins Avenue and Newell Road across from the Art Center. The mock site has been
designed with the mechanical box shroud and the tapered bayonet and antenna shroud.
 



mailto:Jonathan.Lait@CityofPaloAlto.org
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Photograph showing the entire pole with a profile view of the equipment.
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From: Lait, Jonathan
To: Lait, Jonathan
Cc: Atkinson, Rebecca; Gerhardt, Jodie; French, Amy; Yang, Albert
Subject: RE: Tier 3 WCF-Vinculums/Verizon-Cluster (17PLN-00169))
Date: Wednesday, March 14, 2018 9:11:40 AM
Attachments: 17PLN-00169 Cluster 1 Supplement Vault Specifications 02-05-18.pdf


Example Vault Installation Photo (dated 2017).pdf
IMG_0608.jpg


Chair Furth and Boardmembers,
 
The following are responses to questions from a Boardmember regarding the Verizon Wireless
Application on the agenda for Thursday.
 
Q1. Manufacturer’s specifications for the potential utility vaults. The report mentions a Western
Utility Vault ID-717 (p. 29). I’d like to see a specification sheet or other graphic to understand the
size of these vaults. I understand that these vaults are not part of the current proposal, but it is
difficult to assess the feasibility of vault installation without this information.
Response: Please see attached file (17PLN-00169 Cluster 1 Supplemental Vault Specifications…).
Also, included are two photographs of a vault installation in Santa Cruz.
 
Q2. Are there floodplain regulations pertaining to utility infrastructure within the public right-of-
way? I am aware of electrical utility installations in below-grade vaults within the floodplain. My
understanding is that the floodplain regulations are essentially FEMA requirements, enforced by the
city, pertaining to structures covered by FEMA flood insurance.
Response: Staff will follow up with the City’s utility and public works departments to understand city
regulations related to undergrounding in the flood zone and report to the Board at tomorrow’s
meeting. However, regardless of city regulations, Verizon Wireless is asserting in this application that
they are unable to locate vaults in the flood zone due to their concerns regarding compromised
network functionality in the event of a flood. Additionally, separate and apart from the flood zone
issue, at present, there remains a potential issue regarding compliance with the city’s noise
ordinance with respect to mechanical equipment in the vaults as discussed in the staff report.
Verizon Wireless representatives will be at the meeting tomorrow and this question can be asked of
their representatives.  
 
Q3. The staff report (p. 30) states “It was only after thoroughly evaluating each node that Verizon
determined vaulting is infeasible on 11 proposed locations.” Could you provide specific and detailed
information, on a site by site basis, as to how the applicant made this determination.
Response: This is a statement from the applicant’s updated project description. Applicant provided
their vault feasibility analysis, which was linked in the staff report and available here:
https://www.cityofpaloalto.org/civicax/filebank/documents/63846.
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ENGINEER SEAL



CONTRACTOR SHALL FIELD VERIFY SITE OR LAYOUT RESTRICTIONS, SITE 1.
CONDITIONS, DIMENSIONS, AND ELEVATIONS BEFORE START OF 
CONSTRUCTION. ANY DISCREPANCIES SHALL BE BROUGHT TO THE 
ATTENTION OF WESTERN UTILITY TELECOM, INC. PRIOR TO BEGINNING 
PROJECT. ALL WORK SHALL BE PERFORMED USING ACCEPTED 
CONSTRUCTION PRACTICES.
NO FIELD MODIFICATIONS MAY BE MADE TO THE STRUCTURE WITHOUT 2.
THE EXPRESS WRITTEN CONSENT FROM THE ENGINEER OF RECORD. 
WESTERN UTILITY TELECOM, INC. AND ENGINEER OF RECORD ASSUME 
NO RESPONSIBILITY FOR THE STRUCTURE IF ALTERATIONS AND/OR 
ADDITIONS ARE MADE TO THE DESIGN AS SHOWN IN THESE DRAWINGS.
THE CONTRACTOR AND ALL SUBCONTRACTORS SHALL COMPLY WITH ALL 3.
LOCAL CODES, REGULATIONS, AND ORDINANCES AS WELL AS STATE 
DEPARTMENT OF INDUSTRIAL REGULATIONS AND DIVISION OF 
INDUSTRIAL SAFETY (OSHA) REQUIREMENTS.
THE CONTRACTOR SHALL SUPERVISE AND DIRECT ALL WORK TO THE 4.
BEST OF HIS/HER ABILITY AND SKILL. CONTRACTOR SHALL BE SOLELY 
RESPONSIBLE FOR ALL CONSTRUCTION MEANS, METHODS, TECHNIQUES, 
PROCEDURES, AND SEQUENCES, AND FOR COORDINATING ALL 
PORTIONS OF THE WORK UNDER THE CONTRACT.
THE CONTRACTOR SHALL VERIFY, COORDINATE, AND PROVIDE ALL 5.
NECESSARY BLOCKING, BACKING, FRAMING, HANGERS, OR OTHER 
SUPPORTS FOR ALL ITEMS REQUIRING SAME, WHETHER SHOWN OR NOT. 
THE CONTRACTOR SHALL BE RESPONSIBLE FOR ALL TEMPORARY 
BRACING, SHORING, FORMWORK, ETC., AND SHALL CONFORM TO ALL 
NATIONAL, STATE, AND LOCAL ORDINANCES AND CODES IN ORDER TO 
SAFELY EXECUTE ALL STAGES OF WORK TO COMPLETE THIS PROJECT.
IT IS THE INTENT OF THESE DRAWINGS TO SHOW THE COMPLETED 6.
INSTALLATION OF THE STRUCTURE SHOWN.
CONTRACTOR ASSUMES RESPONSIBILITY FOR JOB SITE CONDITIONS 7.
DURING THE COURSE OF CONSTRUCTION OF THE PROJECT, INCLUDING 
THE SAFETY OF ALL PERSONS AND PROPERTY IN ACCORDANCE WITH 
GENERALLY ACCEPTED CONSTRUCTION PRACTICES. THIS REQUIREMENT 
APPLIES CONTINUOUSLY, AND IS NOT LIMITED TO NORMAL WORKING 
HOURS.
CONTRACTOR TO HOLD ENGINEER HARMLESS FROM ANY AND ALL 8.
LIABILITY, REAL OR ALLEGED, IN CONNECTION WITH THE PERFORMANCE 
OF WORK ON THIS PROJECT.
IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO LOCATE ALL 9.
EXISTING UTILITIES, SHOWN OR NOT SHOWN. THE CONTRACTOR IS 
FINANCIALLY RESPONSIBLE FOR REPAIR OR REPLACEMENT OF UTILITIES 
OR OTHER PROPERTY DAMAGED IN CONJUNCTION WITH THE EXECUTION 
OF WORK ON THIS PROJECT.
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ITEM  # PART # DESCRIPTION QTY. UNIT WT.(lbs)



1 17126-1 4' x 6'- 6" x 4' CONCR. GND VAULT 1 9443.6
2 17126-2 1'-0" x 5'-8" x 8'-2" CONCR. W/  HATCH 1 3013.2
3 17126-3 1'-8" x 1'-8" x 2'-6"'DRYWELL, 2 708.1
4 17126-4 20"O.D. x .593"w x 5'-0" LONG PVC, PIPE 1 96.3
5 17126-5 20"O.D. x .593"w x 5'-0" LONG PVC, PIPE 1 96.3
6 17126-9 12 3/4" x .687"w x 2'-6" x PVC, PIPE 2 37.9
7 17395-12 W-19-4 3/16"x2" x 1'-7 3/16" x 1'-9" CARBON STEEL, GRATING 2 47.2
8 17395-13 5" x 1'-10" x 2'-4" CONCR. VAULT RISER 2 317.2
9 17126-10 2 7/8" O.D. x .203"w x 2'-0" PVC, PIPE 2 1.5
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ITEM 
# PART # DESCRIPTION QTY. UNIT 



WT.(lbs)
1 17395-17 8GA 7 7/8" x 6" 5052-H32, ALUMINUM PLATE 1 0.8



2 17395-16 8GA 8" x 3'-0" 5052-H32, ALUMINUM PLATE 1 5



3 PL-2349 11GA. x 1'- 13/16" x 4'-1 1/4" A569, MOUNT PLATE 2 5.7



4 PL-2380 11GA. x 4 3/8" x 11 3/4" , A569, FORMED PLATE 4 0.6



5 PL-2381 3/16" x 1 1/2" x 1'-11 11/16" A36, FORMED PLATE 4 0.5



6 PL-2572 11GA. x 1'-4" SQ. A569, PLATE 2 5.7



7 PL-2573 11GA. x 4 3/8" x 3'-5" , A569, FORMED PLATE 1 2.2



8 PL-2574 11GA. x 4 3/8" x 6'-1", A569, FORMED PLATE 1 4



9 PL-2604 11GA. x 1'- 9/16" x 1'-7", A569, FORMED PLATE 4 1.4



10 PL-2605 3/16" x 5 13/16" x 2'-6", A569, FORMED PLATE 2 2.4



11 PL-2606 3/16" x 5 13/16" x 2'-6", A569, FORMED PLATE 2 2.4



12 PL-2684 11GA. x 3" x 5 13/16" A569, SWITCH MOUNT 2 0.6



13 PL-2686 11GA. x 3" x 8 13/16" A569, TEMP. MOUNT 1 0.9



14 PL-2687 11GA. x 5 1/4" x 1'-9 15/16" A569, RMM MOUNT 1 4.1



15 PL-2852 PL 3/8" x 7 1/2" x  9" A36, MOUNTING BRACKET 2 3.5



16 WA-1353 3/8" x 4 3/8" x 1'-0" A36, MOUNTING BRACKET 2 8.7



17 ss-862 0.840" x 0.109"w x 1/2" 304/304L S.S., SPACER (MCMASTER-CARR P/N 44635K252) 8 0



18 94154 270° CONNECTOR, 1 1/2" SOCKET FEMALE, FOR PIPE DRAIN, WASTE & VENT(MCMASTER P/N 2389K83) 2 --



19 1.5C048 1.90" O.D. x .145" w x 4'-0" PVC, PIPE 1 0.8



20 1.5C072 1.90" O.D. x .145" w x 6'-0" PVC, PIPE 3 2.7



21 95204 1.5 FEMALE TO 1.5 THD'D PVC ADAPTOR 2



22 94144 1/4" x 3 5/16" x 3 1/2" ASTM A1011 SS GR. 33, (P/N P2950S TROLLY) 8 1.32



23 94161 FKD-12 MIXED FLOW FAN 2 25



24 94164 120mm AC AXIAL FAN 8 0.8



25 94183 'PUMP CONTROLLER, ION ENDEAVOR, MODEL 100-20  
Ion Endeavor Programmable Smart Sensing Sump Pump Controller (208/230V - Up To 12 Amps Total) 2 57



26 94186 LOAD CENTER P/N QO816L100RB (STUSSERSALEM.SHOPCED.COM) 1 10.6



27 94187 REMOTE RMM-800 SYSTEM, WESTELL 1 4.2



28 94189 GROUND BAR, SCHNEIDER ELECTRIC, P/N PK7GTA 1 0.2



29 94198 MINI IP-LINXS, E_W OUTDOOR BOX, FIBER BOX, TELECT. P/N 055-7972-0000 1 3.1



30 94203 DOOR SWITCH, WESTELL, 18-130-101 2 1.6



31 94204 WESTELL, SITE BUSS TEMP & HUMIDITY, PART # 560-000-416 1 2.8



32 94205 45-DEG DIVERTER 1 5.5



33 94207 3'-6", A36, P1000HS UNISTRUT 4 26



34 94155 1 1/2"Ø x 1"TALL, 5/16-18, VIBRATION MOUNT 8 --



35 94163 12" AC-DI x 12" CI-PLASTIC, COUPLING 2 5.6



36 94206 9/16" HY-GEAR 63-4 S.S. 300 2 1/2" - 14 1/2" BAND CLAMP( IDEAL TRIDON P/N 63004-0224) 5 0.2



37 94175 1/2"Ø SNAP ACTION S.S, DISC THERMOSTAT 6 0



38 94191 HYCO: LTF 13 BLACKw/3171 NUT P/N 3216 48 0.2



39 94192 HYCO: LTF 21 BLACKw/3175 NUT P/N 3222 8 0.4



40 94218 PA-17-20-850 LINEAR ACTUATOR 2 46



41 94219 POWER SUPPLY - 120-220 VAC - 12 VDC - 25A (MODEL# PS-11) 2 2.9



42 95324 AIRFLOW MONITOR PADDLE SWITCH (540-000440) 1 0



43 95325 ROUTER(A90-SFP1G-C10611) 1 0



44 95326 INSTALL HW FOR REMOTE FAMILY(RMX-INSTKIT) 1 0



45 95327 WATER-IN-FUEL SENSOR W/ NEMA4X CABLE GLA (WIFSENSOR) 1 0



46 97301 0.22 CALIBER YELLOW SINGLE SHOT POWDER LOADS(100-COUNT) (HOME DEPOT MODEL # 00607) 1 --



47 97302 1IN DRIVE PINS(100-PACK) (HOME DEPOT MODEL # 00759) 1 --



48 97304 WEATHERPROOF OUTLET BOX (MCMASATER CARR P/N 7219K28) 1 --



49 97305 WEATHERPROOF OUTLET COVER (MCMASTER-CARR P/N 7219K410) 1 --



50 97306 STRAIGHT-BLADE RECEPTACLE (MCMASTER-CARR P/N 7159K930) 2 --



51 94308 4' x 50' COMMERCIAL WEED CONTROL FABRIC WITH TYPAR TECHNOLOGY (model # 2528RT (HOME 
DEPOT) 1 0



52 94309 1.89" x 50YD HVAC FOIL TAPE MODEL # 1207792 (HOME DEPOT) 1 0



53 94156 ION STORM X-ONEi (iON X-ONEi - 1/2 HP Cast Iron Sewage Pump (2") w/ ION Digital Level Control 
M5000A4107) 2 18.7



54 46005 #8 LOCK WASHER, S.S. 32 0.01



ITEM 
# PART # DESCRIPTION QTY. UNIT 



WT.(lbs)
55 59001 #8-32 MACHINE SCREW NUT, S.S. 32 0.01



56 70440 #8-32 x 2" HEX MACHINE SCREW, S.S. 32 0.01



57 40007 5/16"Ø FLATWASHER, S.S. 8 0.01



58 41007 5/16"Ø LOCKWASHER, S.S. 16 0.004



59 59999 5/16"Ø HEX NUT, S.S. 16 0.01



60 70222 3/8"Ø x 3/4" SS FLGD BUTTON-HD SCKT CAP SCRW 12 0.01



61 91219 3/8"Ø x 3 3/4" REDHEAD ANCHOR ASSY., S.S. 12 0.3



62 91223 3/8" FEMALE CONCRETE ANCHOR, S.S. 12



63 10020 1/2"Ø x 1 1/2" A325 BOLT/NUT/LW, GALV. 4 0.2



64 15470 1/2"Ø x 1 1/2" A307 FULLY THD'D BOLT/NUT/LW, GALV. 9 0.2



65 15460 1/2"Ø x 1 1/4" A307 FULLY THD'D BOLT/NUT/LW, GALV. 34 0.2



66 40020 1/2"Ø FLAT WASHER, GALV. 26 0.04



67 44005 1/2"Ø FLAT WASHER, NYLON 8 0.01



68 97320 HEX WASHER HEAD Ø¼" x 2¼" S.S. SCREW (MCMASTER-CARR P/N 90950A103) 1 0
69 95328 Ø½" x 3 5/8" LOOP GRIP CLEVIS PIN (MCMASTER-CARR P/N 91594A310) 4 0.094
70 97321 ¼" SCREW SIZE, .23"ID x .5" OD WEATHER-RESISTANT EPDM RUBBER WASHER (MCMASTER-CARR P/N 



90130A029) 1 0



71 97322 ROLLER LEVEL SWITCH (GRAINGER ITEM # 3A095) 1 0



72 97323 BAB REMOTELY OPERATED BOLT-ON BREAKER 1P, 30A, PULSE(KSCDIRECT P/N CH BABRP1030) 1 0



73 97324 GROUND  BUSS BAR KIT(COMMSCOPE P/N UGBKIT-0210) 1 0



TOTAL WT. 15419.7
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Exhibit F
Santa Cruz Vault Construction, 2017



Source: Photo Excerpted from 11/30/17 Applicant Letter  
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From: Nahid Waleh
To: Atkinson, Rebecca
Subject: Re: Verizon
Date: Thursday, March 08, 2018 12:08:14 PM


Thanks for letting me know.


On Thu, Mar 8, 2018 at 9:03 AM, Atkinson, Rebecca
<Rebecca.Atkinson@cityofpaloalto.org> wrote:


Dear Nahid Waleh,


The staff report for the March 15 ARB meeting for Vinculums/Verizon Cluster 1 (17PLN-00169) will be
posted/released this week on the Architectural Review Board’s webpage – https://www.cityofpaloalto.
org/gov/boards/architectural/default.asp. Please click on the meeting date March 15 when it gets posted. Please
click on the agenda item that you’re interested in and the staff report will pop up.


Meanwhile, thank you for your email and I’ll include it in the record.


Regards,


Rebecca


 


 


 


Rebecca Atkinson, PMP, AICP, LEED Green Associate | Planner | P&CE Department
250 Hamilton Avenue | Palo Alto, CA 94301
T: 650.329.2596 | F: 650.329.2154 |E: rebecca.atkinson@cityofpaloalto.org
 


Online Parcel Report | Palo Alto Municipal Code


Planning Forms & Handouts | Planning Applications Mapped


 


 


From: Nahid Waleh [mailto:nwaleh@gmail.com] 
Sent: Saturday, March 03, 2018 8:36 AM
To: Architectural Review Board
Subject: Verizon


 


Dear ARB members:


As a 40-year resident of Palo Alto, I am writing to you with regard to Verizon's effort to
install cell towers in the residential area of Palo Alto.  Please deny Verizon's request unless



mailto:Rebecca.Atkinson@CityofPaloAlto.org

mailto:Rebecca.Atkinson@cityofpaloalto.org

https://www.cityofpaloalto.org/gov/boards/architectural/default.asp

https://www.cityofpaloalto.org/gov/boards/architectural/default.asp

https://maps.google.com/?q=250+Hamilton+Avenue+%7C+Palo+Alto,+CA+94301&entry=gmail&source=g

tel:(650)%20329-2596

tel:(650)%20329-2154

mailto:rebecca.atkinson@cityofpaloalto.org

http://199.33.32.49/ParcelReports/

http://library.amlegal.com/nxt/gateway.dll/California/paloalto_ca/paloaltomunicipalcode?f=templates$fn=default.htm$3.0$vid=amlegal:paloalto_ca

http://www.cityofpaloalto.org/gov/depts/pln/current/

https://paloalto.buildingeye.com/planning

mailto:nwaleh@gmail.com





all the equipment, except the antenna, will be located underground.


Regards,


Nahid Waleh


2344 Emerson St



https://maps.google.com/?q=2344+Emerson+St&entry=gmail&source=g






From: Mary Diesch
To: Architectural Review Board
Cc: Atkinson, Rebecca
Subject: Small Cell Mock Site Ready for Viewing
Date: Monday, March 12, 2018 5:11:33 PM


Dear Architectural Review Board Members,


This message is to inform you that Verizon Wireless has completed the requested shroud
elements for the model small cell, located adjacent to 1350 Newell Road, across from the Art
Center. We would like to invite members to view the revisions in anticipation of the hearing
Thursday.


As requested, a “box shroud” has been installed to conceal and streamline the radio
equipment, which has been moved to be as flush with the pole as possible. A “tapered bayonet
shroud” has been added to the top to conceal and streamline the extension required for pole
tops.


We look forward to your feedback and discussion on Thursday morning.


Thank you,
Mary Diesch


Mary Diesch | Vinculums Services | Site Acquisition Manager, Small Cells | office +1-415-
730-3700 | mdiesch@vinculums.com
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From: wordpress=riefmedia.com@mailout.riefmedia.com
To: Atkinson, Rebecca
Subject: Verizon "I Support Verizon Wireless"s Small Cell Network for Palo Alto."
Date: Monday, March 12, 2018 10:32:40 PM


From: Barbara Gross 
City: Palo Alto
ZIP code: 94301
Subject: I Support Verizon Wireless's Small Cell Network for Palo Alto.
Message Body: I support improved coverage for everyday use and emergencies. I have
personally experienced dropped calls, data delays or poor cell phone reception. Please support
Verizon Wireless’s small cell proposals for Palo Alto.


Keep me informed of issues that impact the Verizon Wireless network in Palo Alto. -- This e-
mail was sent from a contact form on https://improveyourwireless.com/
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From: wordpress=riefmedia.com@mailout.riefmedia.com
To: Atkinson, Rebecca
Subject: Verizon "I Support Verizon Wireless"s Small Cell Network for Palo Alto."
Date: Monday, March 12, 2018 10:34:06 PM


From: Michael Gross 
City: Palo Alto
ZIP code: 94301
Subject: I Support Verizon Wireless's Small Cell Network for Palo Alto.
Message Body: I support improved coverage for everyday use and emergencies. I have
personally experienced dropped calls, data delays or poor cell phone reception. Please support
Verizon Wireless’s small cell proposals for Palo Alto.


-- This e-mail was sent from a contact form on https://improveyourwireless.com/
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