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I.	INTRODUCTION

In this Report, we provide the information requested by the Joint Standing Committee on Energy, Utilities and Technology (Committee) regarding setback requirements associated with transmission lines.

II.	BACKGROUND A.	LD 950
During the 2013 legislative session, the Committee voted to carry over a bill entitled An Act to Establish the Electromagnetic Field Safety Act (LD 950). The bill proposed that:

1.	Beginning October 1, 2013, all new transmission line and electrical installations capable of carrying 5,000 volts1 or more of electricity must be set back at least 300 feet from residential homes, residential care facilities, hospitals, schools, licensed daycare facilities, playgrounds, youth centers, religious facilities and youth camps.

2.	The Commission shall adopt routine technical rules to adopt the setback requirement.

Transmission lines in Maine range in voltage level from 34.5 kV to 345 kV. Distribution lines range from 4 kV to 34.5 kV. Accordingly, the proposed setback requirement would affect new transmission and distribution lines.

The Legislature will consider the bill when it returns in January 2014.  In the meantime, the Committee has requested by letter dated June 19, 2013 that the Commission provide information regarding the potential health impacts of electric and magnetic fields (collectively EMF) associated with transmission lines and additional information regarding the mitigation techniques proposed in the bill by November 30,
2013.  More specifically, the letter requests the following information:

-	Any information the Commission can provide regarding setback requirements for electric transmission lines in other states from residential homes, residential care facilities, hospitals, schools, licensed daycare facilities, playgrounds, youth centers, religious facilities and youth camps;

-	A description of the implications of establishing a 300 foot setback requirement for these types of locations on the utilization of existing rights of ways for transmission lines in this State; and


1 5000 volts is equal to 5 kV.
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-	A description of the current standards used by the Commission when considering the health impacts of EMF associated with transmission lines as well as specific references to support the use of those standards.


A copy of the Committee letter is attached as Attachment 4.

B.	Inquiry

To obtain information from interested persons on the issues identified in the Committee letter, on August 7, 2013, the Commission issued a Notice of Inquiry (NOI) requesting that Maine’s investor owned Transmission and Distribution (T & D) utilities provide answers to the questions outlined below. The NOI also invited any interested person to respond as well:

1.	Please provide information regarding other jurisdictions' (other states and other countries) setback requirements for electric transmission lines from residential homes, residential care facilities, hospitals, schools, licensed daycare facilities, playgrounds, youth centers, religious facilities and youth camps for the purpose of mitigating possible EMF effects. Please specify what level of voltage the setback mitigation applies to (for example 115
kV, 345 kV or different measurement).

2.	Please discuss the feasibility and the practical and cost implications of establishing a 300-foot setback for new and possibly rebuilt construction of electric transmission or distribution facilities of 5 kV or higher if they are located near the locations listed in question 1. Would utilities be able to locate distribution lines along roadways and, if not, how would service be provided?  How would the cost of providing distribution service be
affected? Would utilities be able to use existing rights of ways for transmission lines and, if not, how would this affect the siting and cost of new transmission lines? What percentage of existing transmission and distribution lines within the utility’s territory are closer than 300 feet to the types of locations listed in question 1?

3.	The Committee letter asks for information regarding potential health impacts of EMF associated with transmission lines and for a description of the current standards used by the Commission when considering the health impacts of EMF associated with transmission lines. In considering mitigation measures, the Commission may take into consideration the
World Health Organization (WHO)2 recommendations.  During


2 The WHO Report discusses the studies and guidelines issued by the
International Commission on Non Ionizing Radiation Protection (ICNIRP).
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consideration of LD 950, there was discussion of the 2007 WHO Report referenced above and its recommendations. To the extent there are more recent reports regarding potential health impacts from EMF associated with transmission lines, please provide that information.

The NOI was sent to interested persons including the Office of the Public Advocate (OPA), all electric T&D utilities and individuals who testified or commented on LD 950. The following companies and individuals filed comments in response to the NOI in September:

Central Maine Power Company (CMP) Bangor Hydro-Electric Company (BHE) Maine Public Service Company (MPS) Diane Wilkins
Mary and David Fournier
Wanda Curtis

The comments are appended In Attachment 2.

The Commission issued a draft report for comment on October 11, 2013. CMP, the OPA, Diane Wilkins, and Wanda Curtis filed comments on the draft report. These comments are also appended in Attachment 2.

III.	EMF: DEFINITION AND MEASUREMNT

Electric fields (EF) are produced when a voltage is applied to a conductor. The level of electric fields at a given location near a power line depends on the magnitude of the voltage applied, the arrangement and spacing of the line conductors and the distance from the conductors to the location.

Magnetic Fields (MF) are produced when electric current flows on a conductor. The level of a magnetic field at a given location near to a power line depends on the magnitude of the current, the arrangement and spacing of the line conductors, and the distance from the conductors to the location. EF and MF collectively are referred to as EMF. MF levels are commonly measured in Gauss (G) or milligauss (mG).

IV.	SUMMARY

The purpose of this report is to provide information to the Committee that is further summarized below.  The Committee did not request, and the Commission does not here make, any recommendation.

No state requires a 300 foot set-back for transmission lines.



   Iowa has a set-back requirement of 100 feet from the transmission line to a residence or other building for new transmission lines.3

   Connecticut has an undergrounding requirement for new transmission lines adjacent to certain types of uses such as residential areas, schools, and playgrounds.

   Florida, Minnesota, Montana, New York, New Jersey, and Oregon have new transmission line siting limits based on EMF levels at the edge of the transmission line right of way (ROW): e.g., Florida (150 mG for 230kV lines and 200 mG for 500 kV lines); New York (200 mG).

   Connecticut and California have EMF mitigation requirements that consider the cost of possible EMF mitigation in relation to the cost of the entire project.

   A 300-foot setback requirement on new or rebuilt distribution lines would not be feasible because numerous residences are located well within 300 feet of the public rights of way (roads). There is also a requirement to maintain voltage in secondary lines which would make a 300-foot setback difficult even in rural areas.

   Very broad estimates of the cost of imposing a 300-foot setback requirement for transmission range from approximately $950 million for CMP’s existing transmission to $889 million for BHE and $353 million for MPS (assuming that all of BHE’s and MPS’s lines were rebuilt or that new transmission was constructed along the transmission ROW).

V.	CURRENT COMMISSION STANDARD FOR DETERMINING HEALTH IMPACTS OF ELECTRIC AND MAGNETIC FIELDS ASSOCIATED WITH MAINE POWER RELIABILITY PROGRAM TRANSMISSION LINES

The Commission currently considers health impacts of transmission line siting as part of Certificate of Public Convenience and Necessity (CPCN) proceedings.  Section
3132 of Title 35-A requires the Commission to consider public health and safety in determining public need for a proposed transmission line that is subject to a CPCN requirement.4   This section also requires the Commission to consider the proximity of the proposed transmission line to inhabited dwellings, as well as alternatives to construction of the transmission line, including energy conservation, distributed
generation or load management. The Commission’s rules implementing section 3132

3 100 feet appears to be based on the minimum horizontal clearance in the
National Electric Safety Code (NESC).
4 Section 3132 of Title 35-A applies to transmission lines of 69 kV or more and does not apply to generator interconnections.



require a utility in its petition for a CPCN to provide “a description of the effect of the proposed transmission line on public health and safety and scenic, historic, recreational and environmental values and of the proximity of the proposed transmission line to inhabited dwellings.” Chapter 330 § 6(E).

The effect on public health and safety is determined on a case-by-case basis. In
2010, in granting a CPCN for the Maine Power Reliability Program (MPRP), the Commission approved a stipulation that among other things set forth the following requirement:

CMP will take all reasonable steps to mitigate EMF consistent with World Health Organization recommendations, including “reverse phasing” wherever practical.

MPRP Stipulation at § V(E)(9), appended to Central Maine Power Co. and Public Service of New Hampshire, Request for Certificate of Public Convenience and Necessity for the Maine Power Reliability Program Consisting of the Construction of
Approximately 350 Miles of 345 kV and 115 kV Transmission Lines (MPRP) Docket No.
2008-255, Order Approving Stipulation (June 10, 2010) (MPRP Order).  In cases involving landowner disputes regarding possible increased EMF exposure from the MPRP, the Commission required measurements of the EMF fields under different transmission configurations and examined whether the proposed EMF mitigation was low cost or no cost and whether it would materially reduce EMF levels.

The WHO issued a report in 2007 comprising its extensive review of research on the health effects of Extremely Low Frequency (ELF) EMF. 5    This report also contained recommendations for policy makers. The WHO Report concluded that:

Consistent epidemiological evidence suggests that chronic low-intensity ELF magnetic field exposure is associated with an increased risk of childhood leukaemia. However, the evidence for a causal relationship is limited, therefore exposure limits based upon epidemiological evidence are not recommended, but some precautionary measures are warranted.

WHO Report at 355.
With regard to chronic effects of EMF, the WHO report concludes: Scientific evidence suggesting that everyday, chronic, low-intensity ELF
magnetic field exposure poses a possible health risk is based on epidemiological studies demonstrating a consistent pattern of an increased risk of childhood leukaemia. Uncertainties in the hazard assessment include


5 Extremely Low Frequency Fields Environmental Health Criteria Monograph no.
238 (the WHO Report).



the role of control selection bias and exposure misclassification. In addition, virtually all of the laboratory evidence and the mechanistic evidence fails to support a relationship between low-level ELF magnetic field exposure and changes in biological function or disease status. Thus, on balance, the evidence is not strong enough to be considered causal and therefore ELF magnetic fields remain classified as possibly carcinogenic. A number of other diseases have been investigated for possible association with ELF magnetic field exposure. These include other types of cancers in both children and adults, depression, suicide, reproductive dysfunction, developmental disorders, immunological modifications, neurological disease and cardiovascular disease. The scientific evidence supporting a linkage between exposure to ELF magnetic fields and any of these diseases is weaker than for childhood leukaemia and in some cases (for example, for cardiovascular disease or breast cancer) the evidence is sufficient to give confidence that magnetic fields do not cause the disease.

Id. at  350-51.

The WHO Report recommends the use of precautionary approaches but cautioned that “it is not recommended that the limit values in exposure guidelines be reduced to some arbitrary level in the name of precaution.  Such practice undermines the scientific foundation on which the limits are based and is likely to be an expensive and not necessarily effective way of providing protection.”  WHO Report at 7. The Report further states:

It is essential that exposure limits be implemented in order to protect against the established adverse effects of exposure to ELF electric and magnetic fields. These exposure limits should be based on a thorough examination of all the relevant scientific evidence.

Only the acute effects have been established and there are two international exposure limit guidelines (ICNIRP, 1998a; IEEE, 2002) designed to protect against these effects. As well as these established acute effects, there are uncertainties about the existence of chronic effects, because of the limited evidence for a link between exposure to ELF magnetic fields and childhood leukaemia. Therefore the use of precautionary approaches is warranted. However, it is not recommended that the limit values in exposure guidelines be reduced to some arbitrary level in the name of precaution. Such practice undermines the scientific foundation on which the limits are based and is likely to be an expensive and not necessarily effective way of providing protection. Implementing other suitable precautionary procedures to reduce exposure is reasonable and warranted.  However, electric power brings obvious health, social and economic benefits, and precautionary approaches should not compromise these benefits.  Furthermore, given both the weakness of the evidence for a link between exposure to ELF magnetic fields and childhood leukemia, and the



limited impact on public health if there is a link, the benefits of exposure reduction on health are unclear. Thus the costs of precautionary measures should be very low.

Id. at 12. The WHO recommendations include the following:

          Policy-makers should establish guidelines for ELF field exposure for both general public and workers. The best source of guidance for both exposure levels and the principles of scientific review are the international guidelines.

          Policy-makers should establish an ELF EMF protection program that includes measurements of fields from all sources to ensure that the exposure limits are not exceeded either for the general public or workers.

          Provided that the health, social and economic benefits of electric power are not compromised, implementing very low-cost precautionary procedures to reduce exposure is reasonable and warranted.

          Changes to engineering practice to reduce EMF exposure from equipment and devices should be considered, provided that they yield additional benefits, such as greater safety, or involve little or no cost.

          Policy-makers and community planners should implement very low-cost measures when constructing new facilities and designing new equipment including appliances.

          When changes to existing ELF sources are contemplated, ELF field reduction should be considered alongside safety, reliability and economic aspects.

Id. at 372-3.




states:

Regarding whether exposure to magnetic fields is carcinogenic, the WHO Report


Regarding possible long-term effects, epidemiological studies suggest that everyday, low-intensity ELF magnetic field exposure poses a possible increased risk of childhood leukaemia, but the evidence is not strong enough
to be considered causal and therefore ELF magnetic fields remain classified as possibly carcinogenic.

Id. at 357. Also in 2007, WHO issued a Research Agenda for Extremely Low Frequency
Fields (WHO Research Agenda). The WHO explained the need for additional research



on the association between ELF exposure above approximately 3-4 mg and an increased risk of childhood leukaemia:

In general, acute effects are known to result from exposure to ELF magnetic field which induces electric fields and currents in the body. These can, at high experimentally induced riled strengths (well above 100 μT),cause nerve and muscle stimulation and changes in nerve cell excitability in the central nervous system.  Various research recommendations are made which address
uncertainty in the threshold levels of these acute effects. With regard to long term effects, epidemiological studies have presented data indicating an association between ELF exposure above approximately 0.3-0.4 μT and an increased risk of childhood leukaemia.  Despite several decades of work, however, compelling evidence from experimental studies to support a causal relationship is lacking. In addition, there is no widely accepted mechanism by which ELF fields at normal environmental and occupational exposure levels might affect the incidence of cancer or any other disease in the human population. Therefore, there is a need to support the epidemiological evidence by establishing an in vitro cell response or animal model response to ELF fields that is widely transferable between laboratories, if indeed such responses occur.

Id. at 1. While the WHO recommends that pooled analyses should be updated with the results from several new epidemiological studies, it has not published any update of its
2007 recommendations based on any new pooled analysis.

A more recent study (2012) by the European Health Risk Assessment Network on Electro Magnetic Fields Exposure (EHFRAN)6 states:

Although numerous studies have been completed in this field, the evidence remains ambiguous. The major reasons for this are that study results are inconsistent and many studies have suffered from methodological shortcomings. It is therefore important to continuously review the body of evidence.



EHFRAN at 6-7. This report cites the WHO study, the EMF-NE project of the European
Union (EMF-NE, 2009) and Scientific Committee on Emerging and Newly Identified



6 EHFRAN is funded by the European Commission. EHFRAN “has the specific aim of establishing a wide-ranging network of recognized experts in relevant disciplines that interact and cooperate to perform a health risk assessment of exposure to EMF across the frequency spectrum.  The network consists of a co-ordinator and a number of associated participants from universities and research centres in seven European countries, as well as 17 collaborating partners from further ten countries, which include
the World Health Organization (WHO) and three stakeholder associations.” EHFRAN at
3.



Health Risks (SCENIR, 2009a)7 and notes that the risk assessment in all three reports
“demonstrates few disparities.”  Id. at 7. EFHRAN concludes:

There is limited evidence for an association between magnetic fields and the risk of leukaemia in children. This evaluation reflects the current state
of knowledge that epidemiological studies have shown an association between residential exposures to power frequency magnetic fields at above approximately 0.3/0.4 μT and a two-fold risk of childhood
leukaemia with some degree of consistency, but the observed association alone is not sufficient to conclude a causal relationship due to the
following three reasons:

i) there is no known mechanistic explanation for the observed association and none of the hypotheses put forward are convincingly supported by the data;

ii) overall, experimental studies do not provide evidence that low frequency magnetic fields are carcinogenic;

iii) a combination of chance, bias and confounding may well have produced a spurious association in the epidemiological studies.
It is unlikely that further epidemiological studies of the same design as that used previously will provide any new insights. New concepts to identify cohorts of children with higher exposures may turn out to be promising. If the hypothesis of a poorer survival of children with leukaemia is confirmed by other studies, this will increase the biological plausibility of a causal association. Conversely, further methodological
work investigating the impact of possible biases in the childhood leukaemia studies may shift the evidence in the opposite direction.

Id. at 11-12. This document is available at the following link:
http://efhran.polimi.it/docs/D2_Finalversion_oct2012.pdf.

The National Institute of Environmental Health Sciences (NIEHS), a department of the National Institutes of Health, issued a document in 2002 entitled, EMF, Electric and Magnetic Fields Associated with the Use of Electric Power, Questions and Answers (NIEHS Report). This source explains the basic principles of EMF, discusses the various ways that people may be exposed to EMF and provides various average levels of home and work exposure. The NIEHS Report also summarizes some of the health

7 The EHFRAN report also contains as a reference, SCENIHR, (2009b), Research Needs and Methodology to Address the Remaining Knowledge Gaps on the Potential Effects of EMF, Scientific Committee on Emerging and Newly Identified Health Risks, available at the following link:  http://ec.europa.eu/health.



studies. With regard to EMF exposure and childhood leukemia, it states that there is an association between exposure to magnetic fields and childhood leukemia “but the association is weak, and it is not clear whether it represents a cause-and-effect relationship.” Id. at 16 The NIEHS report is available at the following link: http://www.cdc.gov/niosh/topics/emf/.

VI.	SETBACK REQUIREMENTS IN OTHER  JURISDICTIONS

The NOI asked the following question:

Please provide information regarding other jurisdictions' (other states and other countries) setback requirements for electric transmission lines from residential homes, residential care facilities, hospitals, schools, licensed daycare facilities, playgrounds, youth centers, religious facilities and youth camps for the purpose of mitigating possible EMF effects. Please specify what level of voltage the setback mitigation applies to (for example 115 kV, 345 kV or different measurement).



CMP and BHS/MPS provided information on this question through a report by Exponent (Exponent Report) which is appended to this report as Attachment 1. Table 1 below provides a summary (based on information in the Exponent Report) of setback requirements provided by other states and localities.8

























8 Mrs. Curtis asserts that Tennessee has a 300-foot setback requirement; however, we were unable to find any Tennessee statute requiring a 300-foot transmission setback for new or existing transmission.





Table 1.SETBACK REQUIREMENTS FOR STATE AND LOCAL JURISDICTIONS



State

Transmission Line
Rating 	Setback Distance 	Additional Information



Overhead


California

















Iowa


Loca I Jurisdiction

50-133kV ZZ0-230 kV
500-550 kV Underground
50-133kV ZZO-Z30kV
500-SOkV NewT Line

100' edge Trans. R/W to property line


150' edge Trans. R/W to Property Line


350' edge Trans. R/W to Property Line




25' edge R/W to Property Line


37.5' edge  R/W to Property Line


87.5' edge  R/W to Property Line


100 feet from homes

Siting setback required for new schools Siting setback required for new schools Siting setback required for new schools



Siting setback required for new schools Siting setback required for new schools Siting setback required for new schools Adheres to NESC Standards



Camas, Washington 	50-133kV


ZZ0-230 kV

100' edge R/W to child intensive locations


150' edge R/W to child intensive locations

Ordinance- new buildings


Ordinance- new buildings





Torrington,

500-550 kV

350' edge R/W to child intensive locations

Ordinance- new buildings

Connecticut

Fauquier County, Virginia

50 kV or greater	150' T Line to dwelling


500 kV or greater	ZOO' edge  R/W  to all buildings

pertains to new line and  new building


Ordinance for new buildings



As shown above, while California has a setback requirement for siting new schools near transmission lines, it has no such setback requirement for siting new transmission
lines.9 Iowa restricts the location of any new transmission line to no closer than 100 feet of any building (except by agreement), except where the line crosses or passes along a public highway or is located alongside or parallel with the ROW of any railway company. This minimum distance appears to be based on the minimum clearance requirements
set forth in the National Electric Safety Code (NESC), which the Iowa Safety Code references.

Among foreign countries that have setback requirements, Israel has set back requirements based on voltage:

11-36kV and 110 kV	3 meters (9.8 feet)

161kV	20 meters (65.6 feet)

400 kV	35 meters (114 feet)

In addition, Connecticut and California have a no cost/low cost mitigation requirement that requires utilities proposing new transmission lines to provide a base design that incorporates no cost magnetic field mitigation design features.10  The utility is required to add in low cost magnetic field mitigation design features at about 4 percent of the total base design cost that are intended to produce a magnetic field reduction of 15 percent or more at the edge of the utility’s ROW.  See Electric and
Magnetic Field Best Management Practices for the Construction of Electric
Transmission Lines in Connecticut, Connecticut Siting Council, December 14, 2007 at
6.


9 The Town of Camas in the state of Washington requires setbacks from existing transmission lines for siting facilities where children assemble, such as schools, churches day cares and playgrounds. This locality also requires that transmission lines be installed underground in all zones except the manufacturing and light industrial zones unless the city council finds that exposure to EMF and adverse impact to land values can be reasonably mitigated by prudent avoidance. Under the ordinance, new transmission lines should not be sited within any sensitive use areas (parks, developed recreational areas and other places designed for prolonged human presence) unless there are no practical alternatives.
10 See, California Public Utilities Commission Opinion on Commission Policies
Addressing Electromagnetic Fields Emanating from Regulated Utility Facilities, decision
06-01-042, January 26, 2006; Connecticut Siting Council, Electric and Magnetic Field Best Management Practices for the Construction of Electric Transmission Lines in Connecticut, December 17, 2007. Both of these documents are included in the attached Exponent Report appended as Attachment 1.



Connecticut also has an undergrounding requirement for 345 kV transmission lines adjacent to residential areas, private or public schools, licensed child day care facilities, licensed youth camps or public playgrounds. Such transmission lines can be built overhead only if there is a showing that it is technologically infeasible to bury the facilities.11   The undergrounding requirement in Connecticut has resulted in substantial
additional costs, which were allocated to Connecticut's ratepayers as localized costs rather than all New England's electric ratepayers.12

Some states, localities, and foreign countries have restrictions on the mG level at the edge of the ROW of a new transmission line. The following table shows state restrictions based on field levels.

Table 2 - State Restrictions Based on Field Levels


Property
Boundary
at Substation

At Edge of Transmission Line ROW

On Transmission
Line ROW


	
State
	Transmission
Line Rating
	Electric
Field
(kV/m)
	Magnetic
Field
(mG)
	Electric
Field
(kV/m)
	Magnetic
Field
(mG)
	Electric
Field
(kV/m)
	Magnetic
Field
(mG)

	New York
	All
	-
	-
	1.6
	200
	-
	-

	
	
<230 kV
	
2
	
150
	
2
	
150
	
8
	
-

	Florida
	>230kV-
<500
	2
	200
	2
	200
	10
	-

	
	
>500
	
5.5
	
250
	
5.5
	
250
	
15
	

	
Minnesota
	
All
	
	
	
	
	
8
	

	
Montana
	
All
	
	
	
1
	
	
7
	

	New
	All
	
	
	
	
	3
	


11 Connecticut General Statutes, Chapter 277a-Public Utilities Environmental
Standards Act, Section 16-50p(H)(c)(4)(i).

12 In Docket No. 2009-269, the Commission noted that ISO-NE has determined over $217 million in costs of projects in other states should be excluded from the regional rate. Order, Docket 2009-269. Inquiry into Continued Reform in ISO-NE, September 27, 2012. Most of the localized costs were due to undergrounding where overhead lines would have met the reliability need at a lower cost.



	Jersey

	
Oregon
	
All
	
9





Among foreign countries that have restrictions or recommendations based on
field levels, the Finnish Radiation Safety Agency recommends that new houses and day care facilities should not be built on either side of overhead transmission lines where the level of 4mG is continuously exceeded. The Netherlands has a similar policy.  Italy imposes regulations regarding new power lines near playgrounds, residences, schools and other areas in which people stay for 4 hours or more per day.  Italy’s regulations also apply to new building construction with uses such as those described above which are to be built near existing transmission lines.  However, Italy’s 30 mG level is
identified as a “quality goal,” and thus does not appear to be a hard cap.  Norway applies a voluntary measure to site buildings and electrical installations if it can be done at reasonable expense and with reasonable consequences to limit magnetic field exposure to 1 mG.  Switzerland sets a limit of 10 mG for new transmission lines and electrical transmission in sensitive areas, but exemptions are possible for technical and cost reasons.

BHE/MPS provided a sample of magnetic fields measurements taken around company-owned lines. This sample is reflected in Table 3.

Table 3

Sample Magnetic Field Measurements Taken 9-5-13



	

Distance
	L388 (345kV/600MVA)
	L246 (115kV/33MVA)
	L70 (46kV/14MVA)

	Under Line
	98mG (9.8uT)
	23mG (2.3uT)
	16mG (1.6uT)

	
75 feet
	
40mG (4uT)
	
4mG (0.4 uT)
	
3 mG (0.3 uT)

	
150 feet
	
11mG (1.1uT)
	
2mG (0.2uT)
	
1mG (0.1 uT)





VII.	FEASIBILITY AND PRACTICALITY OF 300-FOOT SETBACK REQUIREMENT

The NOI asked the following question:



Please discuss the feasibility and the practical and cost implications of establishing a 300-foot setback for new and possibly rebuilt construction of electric transmission or distribution facilities of 5 kV or higher if they are located near the locations listed in question 1. Would utilities be able to locate distribution lines along roadways and, if not, how would service be provided? How would the cost of providing distribution service be affected? Would utilities be able to use existing rights of ways for transmission lines and, if not, how would this affect the siting and cost of new transmission lines? What percentage of existing transmission and distribution lines within the utility’s territory are closer than 300 feet to the types of locations listed in question 1?

CMP and BHE/MPS filed responses to the question. CMP reports that nearly
100% of its distribution facilities of 5kV or more are within 300 feet of residential homes, residential care facilities, hospitals, schools, licensed daycare facilities,
playgrounds, youth centers, religious facilities and youth camps.  CMP states that a
300-foot setback requirement for distribution is not feasible because the length of overhead services needs to be less than 300 feet in order to meet the voltage requirements of Chapter 320 of the Commission’s rules.13 The typical length of secondary lines is 150 feet or less. In addition, CMP reports that distribution facilities are most often in the public way and that many buildings are set back less than 300 feet from the public way.	Further, CMP states that locating distribution facilities “off of the public way is not feasible, practicable or cost effective in almost all situations and may be impossible in some situations, such as in urban areas.”  CMP concludes with regard to moving distribution lines off of the public ways that “[e]ven if this could be done, it would dramatically increase operational costs and adversely impact customer
service particularly storm restoration and other repairs if CMP is required to move facilities out of public way, which could result in more climbing and off road equipment
usage.” CMP Comments at 5.

With regard to the effect of a 300-foot setback requirement on transmission facilities, CMP states that CMP’s transmission facilities are often located in off-road rights of ways, though many 34.5 kV transmission lines run roadside above distribution. CMP points out that roadside transmission lines are predominately within 300 feet of residential homes, but indicates that it does not have delivery point geographical data for its off-road rights of ways for transmission. Accordingly, CMP is unable to specifically determine what portion of the existing transmission lines are within 300 feet of residential homes or other facilities as required in question 2. CMP has determined there were 2,450 residential homes within 300 feet of the edge of the ROW of the MPRP facilities.  Given that MPRP facilities span 679 circuit miles, CMP estimates that it would have cost approximately $200 million to acquire the property rights in order to


13Section 2.03 of Chapter 320 of the Commission’s rules requires a T & D utility
to maintain safe voltage levels at the utility’s service terminal (meter).



eliminate any residences within 300 feet of the rights of way for the MPRP. CMP extrapolated the MPRP estimated costs to the 2,949 of total CMP transmission circuit miles after MPRP to arrive at an estimated $950 million cost to purchase all residences within 300 feet of all CMP transmission rights of way.14  This additional cost would likely not be funded regionally under the ISO-NE localized cost rules.

BHE/MPS, like CMP, responded that a 300-foot setback requirement for new or rebuilt distribution lines would not be feasible for the same reasons discussed above in CMP’s comments. In determining the impacts on both new and existing transmission lines, BHE/MPS provided information about the potential efforts that would have to be undertaken in order to adhere to a 300-foot setback requirement.

Regarding existing transmission lines within a ROW, BHE/MPS state that significant additional corridor width would be needed along 100% of all existing and future transmission lines in the ROW to provide a required 300-foot setback for any future homes and other facilities. Tables 4 (BHE) and 5 (MPS) show the typical right-of- way widths by voltage and the approximate corridor width that would be required in order to meet a 300-foot setback, as well as estimated cost to provide a 300-foot setback increase on a per mile basis.  If the total miles of transmission are multiplied by the per mile cost in Tables 4 and 6, the total cost of the 300-foot setback requirement
for BHE would be in the range of $889 million15 (assuming that all of BHE’s lines were rebuilt or that new transmission was constructed along the transmission ROW and roadside). Cost for MPS (based on the same assumptions as for BHE) would be in the range of $353 million.16













14 See CMP's corrected response, filed on October 10, 2013.


15 This figure is arrived at by adding the sum of the product of the number of miles multiplied by the cost per mile of each kV category of transmission listed in Table
4 and the sum of the product of the number of miles multiplied by the cost per mile in
Table 6.

16 This figure is arrived at by adding the sum of the product of the number of miles multiplied by the cost per mile of each kV category of transmission listed in Table
5 and the sum of the product of the number of miles multiplied by the cost per mile in
Table 7.



Table 4 - BHE Transmission ROW17

	







Voltage
	






Line
Miles
	




Average Existing Width (Ft)
	



Approx Existing ROW Area
Per Mile (Ac)
	Width
with 300’ Setback from outside phase (Ft)
	



Additional ROW Area Per Mile (Ac)
	



Estimated Incremental Cost Per Mile
@$10K/Ac

	35KV
	67.5
	60
	7.3
	610
	66.7
	$666,667

	46KV
	195.2
	80
	9.7
	610
	64.2
	$642,424

	115kv
	237.5
	140
	17.0
	650
	61.8
	$618,182

	345kv
	84.6
	170
	20.6
	675
	61.2
	$612,121



Table 5 - Maine Public - Transmission ROW18

	







Voltage
	






Line
Miles
	




Average Existing Width (Ft)
	



Approx Existing ROW Area
Per Mile (Ac)
	Width
with 300’ Setback from outside phase (Ft)
	



Additional ROW Area Per Mile (Ac)
	



Estimated Incremental Cost Per Mile
@$10K/Ac

	35KV
	4.37
	50
	6.1
	610
	67.9
	$678,788

	46KV
	46.43
	100
	12.1
	620
	63.0
	$630,303

	69kv
	310.48
	100
	12.1
	620
	63.0
	$630,303




17 A small portion of existing Bangor Hydro ROW has multiple lines which would reduce the total widening to some extent. The figure of $10k/acre is a rough estimate of the cost in rural areas. The actual costs could vary greatly as actual land values vary widely across the Bangor Hydro system. Removal of existing homes and businesses along existing ROW would create significant complications and cost above and beyond these estimates.
18 A small portion of existing Maine Public ROW has multiple lines which would reduce the total widening to some extent. The figure of $10k/acre is a rough estimate of the cost in rural areas. The actual costs could vary greatly as actual land values vary widely across the Maine Public system. Removal of existing homes and businesses along existing ROW would create significant complications and cost above and beyond these estimates.



138kv	11.89	100	12.1	630	64.2	$642,424



For roadside transmission lines a 300-foot setback would require that no new transmission lines could be built along roadsides due to the proximity of existing and potential buildings. BHE/MPS state that a 300-foot setback requirement imposed on roadside transmission rebuilds would require relocating existing roadside transmission lines into a minimum of 610-foot wide ROW due to the proximity of buildings to ROW. BHE/MPS has estimated in the following Tables 6 and 7 the impact on new ROW requirements and preliminary costs associated with work necessary to adhere to a 300- foot setback requirement for roadside transmission lines.


Table 6 - BHE Transmission Roadside19

	



Voltage
	


Line
Miles
	
Average Existing width
	
Approx Existing ROW Area
	
Width with 300’ Setback
	
Additional ROW Area
	Estimated
Incremental
Cost Per Mile
@$25K/Ac

	35KV
	195.5
	N/A
	N/A
	610
	73.9
	1,848,485

	46Kv
	88.6
	N/A
	N/A
	610
	73.9
	1,848,485



Table 7 - MPS Transmission Roadside20

	



Voltage
	


Line
Miles
	
Average Existing width
	
Approx Existing ROW Area
	
Width with 300’ Setback
	
Additional ROW Area
	Estimated Incremental Cost Per Mile
@$25K/Ac

	35KV
	7.97
	N/A
	N/A
	610
	73.9
	1,848,485




19 All roadside lines would need to be relocated into ROW to provide a 300' setback. This new routing would be very difficult to achieve, especially in developed areas. Additional length associated with finding a suitable location is not factored into this table. The $25k/acre would be much higher if houses/businesses would need to be relocated.
20 All roadside lines would need to be relocated into ROW to provide a 300' setback. This new routing would be very difficult to achieve, especially in developed areas. Additional length associated with finding a suitable location is not factored into this table. The $25k/acre would be much higher if houses/businesses would need to be relocated.



	46Kv
	18.86
	N/A
	N/A
	620
	75.2
	1,878,788

	69Kv
	34.88
	N/A
	N/A
	620
	75.2
	1,878,788




BHE/MPS also indicate that, in some cases, achieving a 300-foot setback would not be possible when there is development on both sides of any existing lines. In order
to achieve these setbacks, acquisition of private property and the removal of homes and business where lines intersect developed areas, including most road crossings, would likely be needed in order to establish the required 300-foot setback when rebuilding existing lines. BHE concludes that a 300-foot setback requirement would reduce the utilities’ ability to meet other stakeholder requirements when routing and permitting transmission lines, thereby limiting the feasibility of construction alternatives and adding costs.

VIII.	RESPONSES TO QUESTIONS REGARDING POTENTIAL HEALTH IMPACTS OF EMF

The NOI asked the following question:

The Committee letter asks for information regarding potential health impacts of EMF associated with transmission lines and for a description of the current standards used by the Commission when considering the health impacts of EMF associated with transmission lines. In considering mitigation measures, the Commission may take into consideration the WHO recommendations.  During consideration of LD 950, there was discussion of the 2007 WHO report referenced above and its recommendations.  To the extent there are more recent reports regarding potential health impacts from EMF associated with transmission lines, please provide that information.

The utilities submitted the Exponent Report to answer this question which is appended as Attachment 1. The Exponent report discusses the WHO Report (discussed above in Section V) and lists national health and scientific agency reviews of research or statements on ELF and magnetic fields that have been issued since the
2007 WHO report. The Exponent Report states that “[n]one of these agencies have recommend [sic] setbacks from transmission or distribution lines, exposure guidelines below those recommended by ICNRIP and ICES, or other actions by public health agencies or electric utilities.” Exponent Report at 25.

Diane Wilkins, Mary and David Fournier and Wanda Curtis also submitted comments on this issue and supplied materials relating to the possible health risks of EMF exposure. The studies provided indicate a range of estimated health risks associated with exposure to EMF and many of them suggest additional study and recommend reductions in ELF/EMF exposure.	Ms. Wilkins filed and/or referenced 41 studies, reviews and pooled analyses regarding the possible health effects of exposure



to EMF. Other materials include briefs from various proceedings here and in front of the Connecticut Siting Division, but not the final decision in those cases.21  Mrs. Curtis’s comments also discuss the MPRP and the possible effect of the MPRP lines on homes in Chelsea.

Reference materials submitted by commenters are listed in Attachment 3, appended to this report.  The Commission would be happy to supply to the Committee, upon request by the Committee, all of the materials provided by commenters, as well as the WHO documents and other studies, discussed in the body of this report.  We do not attach all of these materials to this report initially as it would create a voluminous attachment of several hundred pages. We do note however that many of the materials listed in Attachment 3 are available through the Internet and the URLs for these documents are provided in Attachment 3.

IX.	PROPOSALS TO MODIFY LD 950

Ms. Wilkins requests that the language in LD 950 to increase the setback requirement from 300 feet be modified to require 1,969 feet from the non-utility property line, stating that “eleven (11) out of the fifteen (15) studies, that concluded increased
risk of childhood cancers from exposures measured by distance had significantly increased risk at distances greater than 300 ft (991.44 m) and up to 1,960 ft (600 m).” Wilkins [Corrected] Comments.  Ms. Wilkins also requests that LD 950 be modified to impose a 3 mG limit at the property line as a siting requirement for new transmission. She states that many scientists agree “there is a substantial amount of recent evidentiary support for an upgrade from a positive association to a causal relationship between exposures to power line extremely low frequency electromagnetic fields (ELF EVF) and increased rates of childhood cancers indicating a need for precautionary protective measures with minor, if any consideration of costs.” Wilkins Comment at 1. Mrs. Curtis suggests that LD 950 “could be amended to state that utilities must use mitigations (like tall steel monopoles, a Delta configuration or split phasing or reverse
phasing) on all new electrical installations to reduce EMF levels below 3 mG at the edge

21 The Fourniers provided the Comments of Richard Blumenthal, Attorney General for the State of Connecticut, regarding Best Management Practices for Electric and Magnetic Fields and the brief of the Office of Public Advocate (OPA) in Docket No.
2011-504, Appeal of LDRT Decision Regarding Mark and Wanda Curtis. We note that the Connecticut Siting Board decision is discussed in the Exponent Report and that the Order in the LDRT appeal (Docket No. 2011-504) rejected the OPA request (as modified at oral argument) to identify a 3 mG level as a level at which CMP would have increased mitigation obligations.  The Commission rejected this request finding that an increased mitigation requirement for those homes where the EMF level is above 3 mG “goes beyond the WHO recommendations” and that “there is insufficient information in this record to adopt such a recommendation.” Order at 7. The Commission’s decision was upheld on appeal to the Law Court. Curtis v Public Utilities Commission, Mem-13-
24 (Feb. 26, 2013).



of right of ways, which is the level at which the childhood leukemia studies become statistically significant according to Dr. David O. Carpenter MD.” Curtis Comments on Draft Report at 2.  Mrs. Curtis included the testimony of David O. Carpenter, M.D. before the Connecticut Siting Council and a paper he coauthored. The Fourniers recommend that LD 950 be amended to limit the 300-foot setback requirement to transmission lines of 34.5 kV or greater.

X.	CONCLUDING COMMENTS

The OPA commented that the Draft Report “provides a thorough response to the Committee’s questions.” OPA Comments on Draft Report at 1. The OPA stated that it had nothing to add to the facts presented in the draft report. With regard to the discussion of the WHO’s findings and recommendations the OPA stated that the Draft Report goes beyond the research the OPA conducted in Docket No. 2011-504 “and further illuminates the subject.”  Id. The OPA asked that the final report reflect that the OPA’s argument on brief in Docket No. 2011-504 was modified on the record during oral argument. We have made the requested change to this report.

Ms. Wilkins commented that the Commission’s Chapter 330, which requires a utility in its CPCN petition to provide “a description of the effect of the proposed transmission line on public health and safety; scenic historic, recreational and environmental values…,”  MPUC Rules Ch. 330 § 6(E), should be amended to require the utility seeking a CPCN “to provide an independent in-depth analysis, meta analysis or scientific review performed by qualified scientist who have specialized in research on the health effects from exposures to EMF ELF’s (sic) or requiring qualified independent, third party measurements of exposure levels.” Wilkins Comments on Draft Report at 7. She requested that the Commission’s report define exactly what the “description of effects” consists of “including the degree of detail expected and the qualifications of persons providing said description.” Id. We view this request as outside of the scope of the information requested by the Committee. However, we note that each CPCN is determined on a case-by-case basis and any expert testimony may be challenged through the hearing process, including testimony on the health effects of EMF.

Ms. Wilkins also commented that the Commission’s report should include a cost- benefit analysis “to allow the EUT to conduct a due diligence cost benefit analysis.” Wilkins Comments on Draft Report at 11. Ms. Wilkins appears to want the Commission to do a cost benefit analysis similar to one performed for the California EMF Program. The type of cost-benefit analysis requested by Ms. Wilkins is beyond the scope of this report.

Finally, CMP requests that the Commission make a recommendation to the Legislature “based on the information that has been provided and on the Commission’s expertise in this area.” CMP comments at 1. CMP further states,

While the Legislature has not specifically asked for such a recommendation, it is advisable that the PUC do so in order to foster sound public policy on this



important issue. CMP urges the Commission to recommend its current practice of addressing the safety impact of electromagnetic fields (EMF) on a case by case basis during the certificate of public convenience and necessity process. This practice has been successful in ensuring adequate protections. On the contrary, LD 950 would (1) impose unwarranted, proscriptive measures that are not consistent with sound science, (ii) not be technically feasible and would pose service quality issues particularly in rural areas where it would be difficult to maintain voltages in secondary lines with such a setback, and (iii) would be extremely costly to customers.  It is therefore critical that the Commission’s Report to the Legislature address the problems that the Bill would pose if adopted.

Id.

We decline to make a recommendation where one was not sought by the Legislature; however, the Commission will be available to respond to any questions the Committee has when it considers this report and LD 950 during the 2014 session.
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