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          EXHIBIT 22A ELECTRIC AND MAGNETIC FIELDS 

The information presented in this Exhibit is derived from an electric and magnetic field (EMF) study 
(Appendix 22A-A) prepared for the North Seneca Solar Project and addresses the requirements of Title 19 
New York Codes, Rules and Regulations (16 NYCRR) §1100-2.23.  

(a) Introduction 

Applied High Voltage preformed an engineering examination of the Electric and Magnetic Fields (EMF) 
associated with the North Seneca Solar Project. The project is located north of Geneva, Ontario County, 
New York. This study was performed on the interconnection between the North Seneca Solar Project 
proposed utility POI switchyard, as depicted in Figure 1, and the existing National Grid 115 kV transmission 
line system. A transmission line (approximately 93 feet in length) will connect the proposed North Seneca 
Solar project collector substation to the proposed utility switchyard is included in this study as well.  

(b) Description of Electric and Magnetic Fields 

The generation, delivery and use of electricity produce electric and magnetic fields. Electric and magnetic 
fields are created by electrical voltage and electrical current respectively. Electrical facilities, such as power 
lines associated with the North Seneca Solar 115 kV transmission line project, produce electric and magnetic 
fields during operation. The exposure to electric and magnetic fields is complex and comes from multiple 
sources in the home and workplace in addition to power lines. 

(c) Units of Measure 

Electric field values are reported using units of Volts per meter (V/m). Often the electric field is reported 
using thousands of Volts per meter (or kV/m). 

Magnetic field values are reported using units of gauss (G). However, it is usually more convenient to report 
magnetic field using milliGauss (mG) which is equal to one-thousandth of a gauss (i.e., 1 mG = 0.001 G).  

(d) Electric Fields 

The potential or voltage (electrical pressure) on an object, causes and electric field. Any object with an 
electric charge on it has a voltage (potential) at its surface, caused by the accumulation of more electrons 
on that surface as compared with another object or surface. The voltage effect is not limited to the surface 
of the object but exists in the space surrounding the object in diminishing intensity. Electric fields can exert 
a force on the other electric charges at a distance. The change in voltage over distance is known as the 
electric field. The electric field becomes stronger near a charged object and decreases with distance away 
from the object. 

In the United States, electric power transmission lines create 60 Hz electric fields. These fields result from 
the voltage of the transmission line phase conductors with respect to the ground. 
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Electric field strengths from a transmission line decrease with distance away from the outermost conductor, 
typically at a rate of approximately one divided by the distance squared (1/d2). As an example, in an 
unperturbed field, if the electric strength is 10 kV/m at a distance of 1 meter away, it will be approximately 
2.5 kV/m at 2 meters away, and 0.625 kV/m at 4 meters away. Electric field strengths for a transmission line 
remain relatively constant over time because the voltage of the line is kept within bounds of about ± 5 
percent of its rated voltage. 

(e) Magnetic Fields 

An electric current flowing in a conductor (electric equipment, household appliance, power circuits, etc.) 
creates a magnetic field. The most used magnetic field intensity unit of measure is the milligauss (mG). 

Since the magnetic field is caused by the flow of an electric current, a device must be operated to create a 
magnetic field. Magnetic field strengths of many common household appliances were measure and typical 
magnetic field values for some appliances have been measured as low as 0.3 mG to as high as 20,000 mG. 

Electric power transmission lines also create magnetic fields. These fields are typically generated by the 
current (amperes) flowing on the phase conductors.  The magnetic field is a vector quantity having 
magnitude and direction. 

Similar to the electric field, magnetic field strengths decrease with the inverse square of the distance away 
from the power line. Unlike electric fields that vary little over time, magnetic fields are not constant overtime 
because the current on any powerline changes in response to increasing and decreasing electrical load. 
Magnetic fields are not easily shielded. 

(f) Project Description 

An evaluation was performed of the power-frequency (60-Hertz) electric and magnetic fields associated 
with the proposed 115 kV transmission line taps and proposed transmission line between project collector 
substation and utility switchyard. The purpose of this study was to perform computer modeling of the lines 
associated with the project and prepare a technical report of the calculation results, which are presented 
herein. The study took a cross-section at typical locations which contain unique EMF characteristics, and 
then provided results for those sections which can be used as representative examples for the lines with 
similar framing or layout. 
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Figure 1: Interconnection Aerial Image 

The post-construction EMF levels of the transmission connection were determined based on the geometric 
characteristics of the proposed structure, and the minimum conductor heights of the span. 

The conductor details for the PV generation transmission line considered during this study are outlined in 
the following table: 
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Table A: Proposed Parameters for Calculations 

Project PV Generator Transmission Line – Parameters used for calculations 

  Description 115 kV Line 

  Right of Way Segment 1 -100ft ROW between project collector substation 
and utility switchyard   

Segment 2 -150ft ROW connected with existing National 
Grid ROW (75ft between transmission line centerline plus 
37.5ft on each side of the lines) 

  Conductors Segment 1 - 795.0kcmil 26/7 “Drake” ACSR, 1.108” diameter

Segment 2 - 795.0kcmil 26/7 “Drake” ACSR, 1.108” diameter

  Ampacity 907 Amps Per Phase for both segments 

  Additional Load No expected change in amperage during summer, winter 
normal or emergency. Also, no expected changes during 
max. average annual load initially or max. average annual 
load @ 10 years out  

  Frequency  60Hz 

  Shield Wires 3/8” HS Steel 

  Conductors Location Assumed mid-span sag of 10ft 

  Measurement Location 3ft above grade 

  Software Used PLS-CADD Version 19.01 

 

(g) EMF Standard Design Limits  

While there are no federal regulations in the United States governing occupational or residential exposure 
to 60-Hz EMF, most states have established standards for EMF associated with transmission lines. The 
following information, sourced from National Institute of Environmental Health Sciences “NIEHS”, presents 
summary of New York State permissible EMF limits. Additionally, it includes the computed maximum EMF 
values for the planned North Seneca Solar Project. 

As indicated in the Table B below, the design of the proposed 115 kV lines for the North Seneca Solar 
Project will remain within the limits established by the state. 
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Table B: EMF Standard NY State Design Limits 

 

(h) Generation Loop in Line Configurations  

The configurations considered below illustrate the typical structure, phasing and right-of-way (ROW) 
configuration assumptions for the segments of the proposed 115 kV PV Generator Lines loop in – loop out 
and segment of the proposed collector substation and POI switchyard. 
 
(i) Existing Utilities 

An existing underground gas pipeline is located between POI switchyard and existing National Grid 115kV 
transmission line system. Proposed 115kV transmission line will cross perpendicular above existing 
underground gas pipeline at minimum 26ft above grade. It is very common that transmission and 
distribution line cross perpendicular to underground gas pipeline and gas pipeline ROW’s corridors around 
the country. Multiple studies are available on this topic, all studies indicates that magnitude of induced 
voltages and currents on the existing underground pipelines is mainly a function of length of pipeline 
paralleling with transmission lines. Since proposed transmission line will cross almost perpendicular to 
existing underground gas pipeline there will be no impact EMF impact on the existing underground gas 
pipeline. 

State Transmission Line Standards (for lines operating at 69–230kV) 

 Electric Field Magnetic Field 

State On Right of 
Way 

Edge of Right of 
Way 

On Right of 
Way 

Edge of Right of 
Way 

 
New 
York 

   11.8 kV/m 
11.0 kV/m (highway) 
7.0 kV/m 
(private rd.) 

 
1.6 kV/m 

 
No limit set 

 
200 mG (max 

load) 

 

Calculated maximum levels for Proposed North Seneca Solar (Worst Case) 
 Electric Field Magnetic Field 

Segment 1 - Proposed 115kV line 
between project collector substation 
and utility switchyard 

0.477 kV/m 0.173 kV/m 70.225 mG 22.531 mG 

Segment 2 - Proposed 115kV line 
tap to exist 115kV t-line 
(approximately 23.18miles to RG&E 
Station 168 Farmington) 

1.155 kV/m 0.307 kV/m 102.762 mG 41.715 mG 

Segment 2 - Proposed 115kV line 
tap to exist 115kV t-line 
(approximately 18.55 miles to 
NYSEG Hamilton Road Switchyard) 

1.159 kV/m 0.316 kV/m 102.260 mG 46.959 mG 

 
* See conclusion below, for complete results. 
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Figure 2: PV Generation Tie Line Cross Section – Segment 2

 

   Figure 3: PV Generation Tie Line Mid-Span Cross Section – Segment 2 
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Figure 4: Typical Substation/Switchyard Cross Section – Segment 1 

 

      Figure 5: Typical Exist. Gas Line Cross Section – Segment 2 
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(j) Methodology  

EMF levels were computed using PLS CADD Ver. 19.1 Software. A computer simulation was created to 
determine EMF levels before and after construction at the typical cross-section for both segments of 
transmission lines (looking towards National Grid switchyard for segment 1 and looking towards existing 
National Grid transmission lines for segment 2) as indicated on Figure 1. On segment 1, the amount of 
power generated from solar facility will correspond to nameplate capacity of the solar project at 115kV 
(90MW AC @ 0.95 PF @ 115kV = 476amps). Since solar Facility will generate the same amount of net power 
during the summer and winter, the same power should be modeled in all cases. The conductors will be 
privately owned, and this segment is not considered part of the New York State Transmission System, but 
an interconnecting line for the solar facility to National Grid switchyard. As such, there is no need to calculate 
the winter and summer Short Time Emergency (STE) emergency ratings since the conductors can only carry 
the amount of power from North Seneca solar project. For conservatism and simplicity, we used maximum 
conductor ampacity of 907amps. On segment 2, the maximum current flowing through National Grid 
existing lines is unknown currently. For that reason, we used maximum conductor ampacity of 907amps. 
The EMF study modeled the electric field circuits and magnetic field at rated voltage and provided 
calculation tables and filed strength graphs calculated at 3.28ft above grade with 5-foot measurement 
intervals depicting the width of the entire ROW and out to minimum 500ft from the edge of the ROW on 
both sides. Table A above displays the generated power and the associated current to be transferred 
through the interconnection. As this constitutes, proposed connection to the Hamilton Road – Station 168 
Farmington 115 kV line, the maximum current, except for momentary surges, will be the highest power 
output from the facility. 

(k) EMF Study Results  

The following figure provide the outcome of the computed EMF analysis. Upon examining the facility site, 
it was observed that no close residential property to the transmission interconnection is situated within 
1000 feet away. As depicted in the forthcoming figure and the tables included in the Appendix, the electric 
and magnetic fields diminish substantially beyond the 200-foot mark, approaching nearly zero values. 
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Figure 6: Distance to Nearest Residence 

(l) Conclusion  

The computed field strengths remain well below any federal or state standards, including those of New 
York, both at their maximum levels and at the outer limit of the 100-foot right of way. The loading conditions 
used in this study are anticipated to remain stable and are not expected to vary with the changing seasons. 

Segment 1, the maximum calculated electric field level for proposed 115 kV line between project collector 
substation and utility switchyard is 0.477 kV/m located 6 ft from centerline. The maximum calculated electric 
field level at the edge of proposed ROW is 0.173kV/m. 

Segment 1, the maximum calculated magnetic field level for proposed 115 kV line between project collector 
substation and utility switchyard is 70.225mG and is located at the centerline. The maximum calculated 
magnetic field level at the edge of proposed ROW is 22.513mG. 
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Segment 2, the maximum calculated electric field level for proposed 115 kV line loop in and out to the 
existing 115kV line (approximately 23.18miles to RG&E Station 168 Farmington) is 1.155 kV/m located 11 ft 
from centerline. The maximum calculated electric field level at the edge of proposed ROW is 0.307 kV/m. 

Segment 2, the maximum calculated magnetic field level for proposed 115 kV line loop in and out to the 
existing 115kV line (approximately 23.18miles to RG&E Station 168 Farmington) is 102.762mG and is located 
at the centerline. The maximum calculated magnetic field level at the edge of proposed ROW is 41.715mG. 

Segment 2, the maximum calculated electric field level for proposed 115 kV line loop in and out to the 
existing 115kV line (approximately 18.55 miles to Hamilton Road switchyard) is 1.159 kV/m located 12 ft 
from centerline. The maximum calculated electric field level at the edge of proposed ROW is 0.316 kV/m. 

Segment 2, the maximum calculated magnetic field level for proposed 115 kV line loop in and out to the 
existing 115kV line (approximately 18.55 miles to Hamilton Road switchyard) is 102.260mG and is located 
at the centerline. The maximum calculated magnetic field level at the edge of proposed ROW is 46.959mG. 

Therefore, the highest computed electric field strength along proposed transmission interconnections 
corridor measure 1.159 kV/m positioned 12 feet from the loop in centerline. The highest computed 
magnetic field level on the intended interconnection corridor measures 102.762mG located at the centerline 
of proposed ROW. 

The study findings indicate that the electric field levels at the edge of the proposed right-of-way, situated 
75 feet from centerline, amount to 0.316 kV/m. This electric field level is well below the 1.6kV/m maximum 
electric field level permitted at the edge of a transmission right-of-way in New York occupied by a major 
transmission line per the New York State Public Service Commission (NYS PSC) Interim Guideline. The study 
also finds that the magnetic fields levels at the edge of the nearest proposed ROW is 46.959mG. This 
magnetic field level is well below the 200mG maximum field level permitted by the NYS PSC Interim 
Guideline.  

In conclusion, this report calculated the EMF levels due to the North Seneca Solar Project interconnection 
and found that these levels are well within the established federal and NYS guidelines. This study also 
concluded that the nearest residence, located 1375 feet away, will find negligible EMF levels due to the 
proposed interconnection. 
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