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1 Executive Summary 

This report summarizes calculated levels of electric and magnetic fields (EMF) at representative 

transects of the Block Island Wind Farm (BIWF) project and the Block Island Transmission 

System (BITS) project on Block Island. 

Magnetic fields The calculated alternating current (AC) magnetic-field levels associated with 

the operation of the projects at an anticipated load of 32 mega-volt-amperes (MVA), calculated 

at a height of 3.28 feet (1 meter) above ground, are below limits for the general public 

recommended by the International Commission on Non-ionizing Radiation Protection (ICNIRP) 

and the International Commission on Electromagnetic Safety (ICES).  The maximum calculated 

magnetic-field level for the underground portion of the route between the Block Island shore 

landing and the Block Island Substation is less than 25 milligauss (mG).  At the bridge crossing 

between Trims Pond and Harbor Pond, where the cable is routed beneath the bridge, the highest 

calculated magnetic field at 3.28 feet (1 meter) above the bridge deck is less than 74 mG and the 

highest magnetic field under the bridge at 3.28 feet (1 meter) above the high tide level is less 

than 112 mG.  On the portion of the route where the transmission lines run overhead on Block 

Island Power Company (BIPCO) Property, the highest calculated magnetic field is 146 mG.   

Electric Fields There are no project-related electric fields above ground over any 

underground portion of the BIWF and BITS projects as electric fields are effectively blocked by 

the ground.  At the bridge crossing on Block Island no electric fields will be produced outside 

the cables, provided the cables are shielded and grounded.  On BIPCO Property, where the 34.5-

kilovolt(kV) Export Circuit and BITS Circuit are constructed on overhead wood poles, the 

highest calculated electric field is 0.4 kilovolts per meter (kV/m). 

Comparison to Standards The highest potential magnetic field due to the BITS and Export 

Circuits outside of BIPCO Property occurs at the 45-foot (14-meter) bridge crossing on Block 

Island.  The calculated magnetic fields at this location are less than 1/15th of those recommended 

by international health-based standards (ICES and ICNIRP) and are comparable to fields that 

may be found in homes next to major appliances.  Where the Circuits are run overhead the 

electric field levels are less than 1/10th of the recommended exposure limits and magnetic field 



May 29, 2012 

 vii 

1106098.000 D0T0 0512 BC02 
 

levels are about 1/15th of the recommended exposure limits.  For the underground portion of the 

route, the most intense magnetic fields generated by the project will be roughly comparable to 

those found beneath local distribution lines which run along most city streets and are less than 

1/80th of the exposure limits recommended by the ICES and ICNIRP.
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2 Introduction 

This report summarizes the levels of electric and magnetic fields (EMF) calculated along 

representative transects perpendicular to electrical conductors of the Block Island Wind Farm 

(BIWF) project and the Block Island Transmission System (BITS) project on Block Island. 

The BIWF project will consist of five 6 megawatt (MW) wind turbine generators (WTG), a 

submarine cable interconnecting the WTGs (Inter-Array Cable), and a 34.5-kilovolt (kV) buried 

submarine and terrestrial cable connecting the northernmost WTG to an interconnection point 

on Block Island (Export Cable).  As shown in Figure 1, the WTGs will be located 

approximately 3 miles (4.8 kilometers) southeast of Block Island, spaced approximately 0.5 

miles (0.8 km) apart in radial configuration and connected by the Inter-Array Cable.   

At the northeast edge of the WTGs, the Export Cable will carry the current from all the WTGs 

for approximately 6.2 miles (10 kilometers) to its landing location at a manhole in the parking 

lot of Crescent Beach on Block Island.  From this manhole, the Export Cable will be buried in 

an underground duct bank which will follow along existing public road rights-of-way to Block 

Island Power Company (BIPCO) Property.  At the BIPCO Property, the Export Circuit will 

transition to overhead poles for a short distance and will terminate at a new switchyard within 

the existing Block Island Substation.  In total, the Export Circuit will be approximately 7.25 

miles (11.7 kilometers) from the northernmost WTG to the interconnection on the BIWF 

Switchyard (located within the newly proposed Block Island Substation on the BIPCO 

Property). 

The BITS project is a proposed 34.5-kV alternating current (AC) bi-directional transmission 

system including a 3-core submarine cable that will run approximately 21.8 miles (35.4 

kilometers) from Block Island to a landing location at the Narragansett Town Beach (BITS 

Alternative 1) or approximately 25.9 miles (41.7 kilometers) to a landing location at the 

University of Rhode Island (URI) Bay Campus (BITS Alternative 2), both of which are on the 

Rhode Island mainland.  The BITS Circuit will originate at the Block Island Switchyard located 

within the Block Island Substation and will follow the same route on Block Island as the Export 

Circuit, but with current flowing in the opposite direction.   
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Figure 1. Overview of proposed route for BIWF and BITS projects. 
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The Inter-Array, Export, and BITS Circuits will operate at 34.5 kV and are designed to carry up 

to 32 MVA of 3-phase AC power.  In order to complete a conservative assessment of the 

potential EMF from the Project, the following configuration and type of cables used in different 

portions of the proposed project are detailed below. 

1. The submarine portions of the Export and BITS Circuits will each consist of a single 

cable with three bundled 750 kcmil copper cores surrounded by layers of insulating 

material within conductive and non-conductive sheathing.  Figure 2  illustrates a typical 

arrangement of an AC undersea cable and its composition, including the metallic 

sheaths.   

2. On land, the Export and BITS Circuits will each consist of three single-core 2,000 kcmil 

aluminum conductors surrounded by layers of insulating material within conductive and 

non-conductive sheathing and buried in separate conduits within concrete duct banks.   

3. At the bridge crossing, where copper will be used instead of aluminum for the cable 

conductors, both circuits will consist of three single-core 1000 kcmil, copper conductors 

surrounded by layers of insulating material within conductive and non-conductive 

sheathing which will be strapped together in a trefoil arrangement and routed beneath the 

bridge, each in a single conduit within separate bays.   

4. On the overhead poles on BIPCO Property the Export and BITS Circuits will be 477 

kcmil ACSR (Flicker) conductors, which (for short lengths of overhead conductor spans) 

will also join a local 4.16-kV distribution circuit using bundled 900 kcmil ACSR 

(Canary) conductors.  

Magnetic Fields   The current flowing in the conductors of a cable or overhead transmission 

line generates a magnetic field near the conductors.  The strength of project-related magnetic 

fields in this report is expressed as magnetic flux density in units of mG, where 1 Gauss (G) = 

1,000 mG.  In the case of AC transmission lines, these currents (and thus magnetic fields) vary 

in direction and magnitude with a 60-Hertz (Hz) cycle.  Since load current—expressed in units 

of amperes (A)—generates magnetic fields around the conductors, measurements or calculations 

of the magnetic field present a “snapshot” for the load conditions at only one moment in time.  
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On a given day, throughout a week, or over the course of months and years, the magnetic-field 

level can change depending upon the patterns of power demand on the bulk transmission 

system.  

Electric Fields   The voltage on the conductors of transmission lines generates an electric field 

in the space between the conductors and to ground.  The buried Export and BITS Circuits are a 

negligible source of 60-Hz electric fields above ground, since electric fields are confined by the 

cables’ conductive sheath and armor, as well as by the surrounding soil and duct bank.  Where 

the underground cables are run beneath the bridge on Block Island, the same conductive sheath 

and armor will eliminate electric fields outside the cable.  In this report, electric-field levels are 

calculated beneath overhead portions of the Export and BITS Circuits.  The strength of project-

related electric fields is expressed in units of kilovolts per meter (kV/m), which is equal to 

1,000 volts per meter (V/m).  Many objects are conductive—including fences, shrubbery, and 

buildings—and thus block electric fields. 

The analysis in this report evaluates the EMF associated with the operation of the Export and 

BITS Circuits on Block Island.  Analysis of the submarine portion of the BIWF and BITS 

projects is detailed in a separate report.  Furthermore, analysis of the upland portion of the 

report including Alternative 1 at Narragansett and Alternative 2 near the URI Bay Campus is 

currently underway and will be detailed in a supplemental report.    
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Figure 2.  Configuration of an AC Export Cable showing 3-phase conductors and 
surrounding sheathing  
(Source: Nexans, 2010) 
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3 Modeling Cases 

The shore landing and terrestrial route of the Export and BITS Circuits on Block Island 
are modeled in seven separate cross sections (Sections 1-4a) including two cross 
sections each in Sections 1, 3, and 4.  

 

Figure 3. Locations of study, Sections 1-4a, on Block Island. 
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The Export and BITS Circuits will be brought ashore using either short- or long-distance 

horizontal directional drilling (HDD).  The short-distance HDD will be approximately 300 feet 

(90 meters) and long-distance HDD will be between 900 and 1,900 feet (275-580 meters).  The 

HDD will terminate at a manhole located within the Crescent Beach Parking lot, which will also 

serve as a transition point where the submarine cable will be anchored and spliced to the buried 

portion of the terrestrial cable.   

From the manhole to the edge of the BIPCO Property (0.8 miles, 1.3 kilometers) the Export 

Circuit will be buried in an underground duct bank which will follow along existing public road 

rights-of-way.  Where the circuit crosses a bridge between Trims Pond and Harbor Pond (a 

distance of approximately 45 feet, [14 meters]) the circuit cables will be installed in a single 

conduit under the bridge in a bay below the sidewalk.  At the BIPCO Property, the Export 

Circuit will transition to overhead poles for a distance of up to 0.2 miles (0.3 kilometers) where 

it terminates at the BIWF Switchyard located within the Block Island Substation.   

The BITS Circuit will originate at the Block Island Switchyard and will follow the same route 

on Block Island as the Export Circuit, but with current flowing in the opposite direction.  For the 

overhead portion of the route (on BIPCO Property) the cables of the BITS Circuit will be 

collocated on overhead poles with the Export Circuit and will also be routed in the same 

underground duct bank as the Export Circuit.  At the bridge crossing the BITS Circuit will be 

installed in a conduit under the bridge but in a bay separate from the Export Circuit.  At the 

manhole, the terrestrial portion of the BITS Circuit will be spliced to a submarine cable and 

routed offshore using a separate HDD trench.  A description of each of the seven modeled cross 

sections is detailed below. 

Section 1 and 1a model locations where the submarine BITS and Export Circuits are brought 

ashore in HDD bores from an off-shore coffer dam to a manhole in the parking lot of the Block 

Island Town Beach.  Sections 1 and 1a differ in the distance from the cofferdam to the manhole.  

Section 1 models the long-distance HDD where the submarine cables are buried to a 

representative depth of 15 feet (4.6 meters) while Section 1a models the short-distance HDD 

where the submarine cables are buried to a representative depth of 8 feet (2.4 meters).  In both 

cases the submarine cables are modeled with a representative separation distance of 10 feet 
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(3 meters).  The cores of both cables are contained in a single submarine cable with different 

phases modeled in a trefoil arrangement as shown in Figure 4.  Since the relative phasing of the 

Export and BITS Circuits cannot precisely be controlled in these directional bores, the magnetic 

fields in this section are modeled assuming minimum mutual cancellation of fields between the 

two cables. 

In Section 2 both the Export and BITS Circuits are split into three individual single-core cables 

and are routed approximately 0.8 miles (1.3 kilometers) in the ducts of an underground duct 

bank as shown in Figure 5.  The three cables of each circuit have 2000-kcmil aluminum cores, 

and are modeled with phasing as shown in Figure 5.  The phasing in this section has been 

chosen to optimize mutual cancellation of fields at a distance of 10 feet (3 meters) from the 

center of the underground duct bank.   

Sections 3 and 3a are located at the bridge between Trims Pond and Harbor Pond.  At the 

bridge, the three cables from each of the two Circuits are spliced to 1000 kcmil shielded copper 

conductors and are strapped together in a trefoil arrangement so that each circuit can be run 

beneath the bridge in a single conduit.  The two circuits are routed beneath the bridge for a 

distance of 45 feet (14 meters) in non-metallic conduits as shown in Figure 6.1  Section 3 

models the magnetic fields above the bridge sidewalk (the sidewalk is located 16 inches [0.4 

meters] above the conduit and magnetic fields are modeled at 3.28 feet [1 meter] above the 

sidewalk).  Section 3a models magnetic fields at a height of 3.28 feet (1 meter) above the mean-

high-water height (6 feet-6 inches [2 meters] below the conduits).  The Export and BITS circuits 

are assumed to be separated by a minimum distance of 20 inches (0.5 meters).   In these 

sections, the magnetic fields are modeled assuming minimum mutual cancellation of fields 

because the relative phasing of the individual cables comprising Export and BITS Circuits might 

not be precisely controlled.   

In Section 4, the Export and BITS Circuits exit the duct bank and run overhead on BIPCO 
Property for approximately 0.2 miles (0.3 kilometers) on the upper and lower 
cross-arms of self-supporting laminated wood structures ( 

                                                 
11  Note that the cross section shown in Figure 6 is looking east while the cross sections in the map of a 
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Figure 7).  Both overhead lines are modeled with 477 kcmil ACSR (Flicker) conductors.  The 

fields are modeled assuming a minimum conductor height at midspan of 25 feet (7.6 meters).  

The optimal phasing of the conductors in this section is A-B-C for the BITS Circuit (on the top 

crossarm) and A-B-C for the Export Circuit (on the bottom crossarm). 

Section 4a, occurs on a subset of the spans within Section 4, all within the boundary of the 

BIPCO Property, where the Export and BITS Circuits are joined by a local distribution cable 

operating at 4.16 kV.  The distribution cable is carried on the bottom crossarm of the self-

supporting laminated wood structures as shown in Figure 8 and is modeled with bundled 900 

kcmil ACSR (Canary) conductors.  The midspan height of the lowest conductor in this section is 

assumed to be 20 feet (6 meters).  The phasing of the conductors in this section is A-B-C for the 

BITS Circuit (on the top crossarm), A-B-C for the Export Circuit (on the middle crossarm), and 

A-B-C for the distribution circuit (on the bottom crossarm) in the plane of Section 4a.  The 

phasing of the distribution circuit is assumed to be in phase with the Export and BITS Circuits.  

Balanced loading has also been assumed for the distribution circuit. 

 

 

Figure 4. Cross-sectional view of the buried Export 
and BITS submarine cables. 
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4  

 

Figure 5. Duct bank configurations in Section 2. 

 In Section 2, cables of the Export Circuit are located in three separate ducts on 
the left-half of the duct bank and the BITS Circuit cables are located in the right-
half of the duct bank.  Optimal phasing is indicated. 
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Figure 6. Bridge crossing between Trims Pond and Harbor Pond.The Export and BITS 
Circuits are contained in non-metallic conduits as indicated.  Note that the cross 
section above is shown looking east.  
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Figure 7. Overhead configuration on BIPCO Property (Section 4). 

In Section 4, conductors of the BITS Circuit are modeled on the upper crossarm, 
with A, B, and C phases arranged left to right in the depicted section plane. 
Conductors of the Export Circuit are modeled on the lower crossarm, with A, B, 
and C phases arranged left to right. 
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Figure 8. Overhead configuration on BIPCO Property (Section 4a).   

Conductors of the BITS Circuit are modeled on the upper crossarm, with A, B, 
and C phases arranged left to right in the depicted section plane. Conductors of 
the Export Circuit are modeled on the middle crossarm, with A, B, and C phases 
arranged left to right.  The 4.16 kV distribution circuit is modeled on the bottom 
crossarm with A, B, and C phases arranged from left to right. 
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DETAIL “C” 
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5 Assessment Criteria 

Neither the federal government nor Rhode Island has enacted standards for magnetic fields or 

electric fields from power lines or other sources at power frequencies.  Several other states have 

statutes or guidelines that apply to fields produced by new transmission lines, but these 

guidelines are not health based.  For example, New York and Florida have limits on EMF that 

were designed to limit fields from new transmission lines to levels determined from a survey of 

the fields from  existing transmission lines. 

More relevant EMF assessment criteria include the exposure limits recommended by scientific 

organizations.  These exposure guidelines were developed to protect health and safety and are 

based upon reviews and evaluations of relevant health research.  These guidelines include 

exposure limits for the general public recommended by the ICES and ICNIRP to address health 

and safety issues (ICES, 2002; ICNIRP, 2010).   

In a June 2007 Factsheet, the World Health Organization included recommendations that policy 

makers should adopt international exposure limit guidelines, such as those from ICNIRP or 

ICES (Table 1), for occupational and public exposure to EMF.  

Table 1. ICNIRP and ICES guidelines for EMF exposure 
 Exposure (60 Hz) 

 Electric Field  Magnetic Field 

ICNIRP 
   

Occupational 8.3 kV/m  10 G (10,000 mG) 

General Public 4.2 kV/m  2 G (2,000 mG) 

ICES 
   

Occupational 20 kV/m  27.1 G (27,100 mG) 

General Public 5 kV/m*  9.040 G (9,040 mG) 

*Within power line rights‐of‐way, the guideline is 10 kV/m under normal load conditions. 
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6 Methods 

The EMF levels were calculated at 3.28 feet (1 meter) above ground, in accordance with IEEE 

Std. C95.3.1-2010, and are reported as the root-mean-square (rms) value of the field ellipse at 

each location along a transect perpendicular to the transmission centerline.  At the bridge 

crossing section these fields are calculated at 3.28 feet (1 meter) above the sidewalk on the 

bridge (16 inches [0.4 meters] above the circuit cables), and at 3.28 feet (1 meter) above mean 

high water height (6 feet-6 inches [2 meters] below the circuit cables).  EMF levels based upon 

proposed construction were calculated using computer algorithms developed by the Bonneville 

Power Administration, an agency of the U.S. Department of Energy (BPA, 1991).  These 

algorithms have been shown to accurately predict EMF levels measured near power lines.  The 

electric fields and magnetic fields were calculated as the resultant of x, y, and z field vectors.  

The inputs to the program are data regarding voltage, current flow, and phasing of voltages and 

currents, and conductor configurations as provided by AECOM and Mott MacDonald.  These 

line loadings are summarized below in Table 2 assuming a 2 MVA load for Block Island. 

Table 2.  Cable/circuit data 

Cable/Circuit From To Voltage (kV) MVA Current (A) 

Export BIWF BIPCO 
Switchyard 34.5 -32 -536 

BITS BIPCO 
Switchyard 

Rhode Island 
Mainland 34.5 30 502 

Local 
Distribution 

BIPCO 
Property 

BIPCO 
Property 4.16 7.5 1040 

 

At locations where the submarine cables are proposed and at the bridge crossing, the circuit 

phasing was modeled to minimize cancellation of the calculated magnetic field because the 

orientation of the Export and BITS Cables relative to one another cannot precisely be controlled.  

For the remaining portions of the route, including the underground portion within duct banks 

and on the overhead sections entering the Block Island Switchyard, phasing was chosen to 

provide optimal field cancellation thus minimizing the magnetic fields at a distance of 10 feet 

(3 meters) or more from the conductors.  Deepwater Wind will strive to follow the provided 
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optimal phasing, though this phasing is subject to construction limitations and may need to be 

changed to accommodate other design or impact considerations. 

At the bridge crossing on Block Island, the EMF have been modeled in isolation from 

surrounding structures and it should be noted that improper grounding of the cables, especially 

along this portion of the route, will lead to additional issues in the operation of the proposed 

circuits and changes in the levels of produced EMF.  Additionally, the electric field from the 

circuits is assumed to be confined by a metallic shielding sheath which acts to limit the electric 

field to a region between the central conductor and the metallic sheath.   

As a conservative modeling assumption, the effects of cable armoring and sheaths were not 

modeled in the magnetic-field profiles depicted in Figure 9.  The conductive sheathing of the 

AC cables is totally effective in blocking the electric field if the cable is perfectly grounded, but 

it is only partially effective in reducing the magnetic field outside the cables.  A reduction in the 

magnetic-field level outside the cable is produced by the shunting of the magnetic field by the 

cable armoring.  The effectiveness of the armoring in attenuating the magnetic field is a function 

of the magnetic permeability of the armoring, i.e., higher permeability will attenuate the 

magnetic field by shunting.  Furthermore, induced eddy currents in conductive sheathing 

materials will create an opposing magnetic field that partially cancels the magnetic field from 

the cores.  As shown by calculations for a 138-kV AC undersea cable, flux shunting accounted 

for an almost 2-fold reduction in the magnetic field, with a much smaller reduction attributable 

to eddy currents (Silva et al., 2006).  The results discussed here are therefore upper bounds on 

the magnetic-field levels expected to be produced by the Project. 
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7 Results and Discussion 

Calculated magnetic-field profiles on Block Island (Sections 1-4a) are depicted in Figures 9-12 

and the calculated electric-field profile where applicable (Sections 3a, 4, 5a) are depicted in 

Figures 13-15.  Table 3 summarizes the maximum calculated magnetic-field level in the vicinity 

of the cables, as well as the magnetic-field level at distances of 10 feet (3 meters) and 40 feet 

(12 meters) from the respective centerline of the various sections.  Table 4 summarizes the 

calculated electric field at the same locations and shows that, for each route segment, the electric 

and magnetic fields produced by the Project are significantly below the ICNIRP and ICES 

guidelines for EMF exposure detailed in Table 1 above. 

Table 3.  Calculated magnetic field values (mG) in Sections 1-4a 

Route Section 

Location 

-40 ft 
from 

center 

-10 ft 
from 

center 
Max on 
ROW 

10 ft 
from 

center 

40 ft 
from 

center 

Beach Landing 
1 0.8 3.7 4.6 3.7 0.8 

1a 0.9 7.7 10.1 7.5 0.9 

Duct Bank 2 1.2 12.0 24.8 11.3 1.2 

Bridge Crossing 
3 0.9 15.1 111.6 14.8 0.9 

3a 0.9 14.0 73.5 13.7 0.9 

Overhead Lines on 
BIPCO Property 

4 6.1 27.9 33.4 27.2 6.1 

4a 23.8 113.8 147.9 111.5 23.4 
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Table 4.  Calculated electric field values (kV/m) in overhead sections  

Route Section 
Location 

-40 ft 
from 

center 

-10 ft 
from 

center 
Max on 
ROW 

10 ft 
from 

center 

40 ft 
from 

center 

Overhead Lines on 
BIPCO Property 

4 0.2 0.4 0.4 0.3 0.1 

4a 0.2 0.4 0.4 0.3 0.1 

On Block Island the magnetic fields are lowest at the shore landings (where the cables are 

buried deeper and contained in the 3-core cable), and are somewhat higher when buried in the 

underground duct banks.  The maximum calculated magnetic field in Sections 1-2 is 24.8 mG, 

falling off to 12 mG or less at 10 feet (3 meters) from the centerline and below 1.2 mG at 

distances of 40 feet (12 meters) or more from the centerline.   

In Sections 3 and 3a where the circuits cross beneath the bridge on Block Island, the magnetic- 

field levels are higher but are still well below limits recommended by ICNIRP and ICES.  

Above the bridge, the maximum magnetic field is 73.5 mG which falls to 14 mG or less at a 

distance of 10 feet (3 meters) from the centerline and below 0.9 mG at distances of 40 feet (12 

meters) or more.  Below the bridge, the maximum magnetic field is 111.6 mG which falls to 

15.1 mG or less at a distance of 10 feet (3 meters) from the centerline and falls below 0.9 mG at 

distances of 40 feet (12 meters) or more from the centerline. 

Where the circuits are run overhead entering BIPCO Property, the magnetic-field levels are 

somewhat higher than in the buried portions of the route.  In Section 4, the proposed overhead 

transmission lines entering BIPCO Property are calculated to produce a maximum magnetic 

field of 33.4 mG which falls to 27.9 mG or lower at a distance of 10 feet (3 meters) from the 

centerline and to 6.1 mG or less at distances of 40 feet (12 meters) or more.  Inside BIPCO 

Property, where the two circuits are joined by the local distribution circuit the maximum 

calculated magnetic field is 147.9 mG.  At a distance 10 feet (3 meters) from the centerline, the 

magnetic fields fall to 113.8 mG or less and at 40 feet (12 meters) from the centerline, the 

magnetic fields fall to 23.8 mG or less.  The electric field in these two sections is calculated to 

have a maximum value of 0.4 kV/m which falls to 0.2 kV/m or less at 40 feet (12 meters) from 

the centerline.   
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The intensity of both electric fields and magnetic fields diminishes with increasing distance 

from the source; for example, higher EMF levels are measured close to the conductors of 

distribution and transmission lines and generally decrease with distance from the conductors in 

proportion to the square of the distance, as illustrated by the calculated field levels in Table 3 

and Table 4. 

The analysis in this report evaluates EMF associated with the operation of the Export and BITS 

Circuits on Block Island.  Analysis of the submarine portion of the BIWF and BITS projects is 

detailed in a separate report.  The upland portion of the report, including Alternative 1 at 

Narragansett and Alternative 2 near the URI Bay Campus, is currently underway and will be 

detailed in a supplemental report.  At each of these locations, the operational voltage and 

loading of the BITS Circuit will be modeled as 34.5 kV and 30 MVA, as was done in support of 

the BIWF Export Cable and BITS on Block Island in this report.  As such, the expected 

magnetic-field level for the transition from the submarine to terrestrial portion of the route will 

be comparable to or lower than those presented in this report.  For underground routing of the 

BITS Circuit in both alternatives, it is expected that the produced magnetic fields will be 

somewhat higher than those presented in this report (but still well below those found at the 

bridge crossing) because only the BITS circuit will be present and will not have the benefit of 

mutual cancellation of fields from the Export Circuit.  Where the BITS Circuit may transition to 

overhead structures, the resultant EMF will be strongly affected by surrounding circuits (as 

shown in Section 4a) and it may be desired to choose the BITS circuit phasing to minimize the 

fields.  . 
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8 Conclusions 

Since electricity is such an integral part of our infrastructure (e.g., transportation systems, 

homes, and businesses), people living in modern communities are surrounded by sources of 

EMF.  Figure 16 depicts typical magnetic-field levels measured in residential and occupational 

environments, compared to levels measured on or at the edge of transmission line rights-of-way. 

While magnetic levels decrease with distance from the source, any home, school, or office tends 

to have a “background” magnetic level as a result of the combined effect of the numerous EMF 

sources.  In general, the background magnetic-field level as estimated from the average of 

measurements throughout a house away from appliances is often between 1-2 mG, while levels 

can be hundreds of mG in close proximity to appliances.  Comparing Figure 16 to Table 3, the 

calculated magnetic-field levels in the vicinity of terrestrial portions of the project are 

comparable in magnitude to the magnetic-field levels encountered in the vicinity of distribution 

lines and in workplaces.   

The highest potential magnetic field due to the BITS and Export Circuits outside the BIPCO 

property occurs at the 45-foot (14-meter) bridge crossing on Block Island.  The calculated 

magnetic fields at this location is less than 1/15th of those recommended by international health-

based standards (ICES and ICNIRP) and are comparable to fields that may be found in homes 

next to major appliances.  Where the Circuits are run overhead outside the BIPCO Property the 

electric field levels are less than 1/10th of recommended exposure limits and magnetic field 

levels are about 1/15th of the recommended exposure limits..  For the underground portion of the 

route, the most intense magnetic fields generated by the project will be roughly comparable to 

those found beneath local distribution lines which run along most city streets and are less than 

1/80th of the exposure limits recommended by the ICES and ICNIRP. 
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Figure 9. Calculated magnetic field at Sections 1 and 1a on Block Island. 

 

Figure 10. Calculated magnetic field at Section 2 on Block Island. 
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Figure 11. Calculated magnetic field at Sections 3 and 3a on Block Island. 

 

Figure 12. Calculated magnetic field at Section 4 on Block Island. 
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Figure 13. Calculated magnetic field at Section 4a on Block Island. 
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Figure 14. Calculated electric field at Section 4 on Block Island. 

 

 
Figure 15. Calculated electric field at Section 4a on Block Island. 
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Figure 16. Electric and magnetic field levels in the environment. 
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Limitations 

At the request of Normandeau Associates, Inc. and Tetra Tech, Inc., Exponent conducted 

specific modeling of components of the electrical environment of the Deepwater Wind Block 

Island Wind, LLC Block Island Wind Farm (BIWF) and the Deepwater Wind Block Island 

Transmission, LLC Block Island Transmission System (BITS) projects.  Both of the corporate 

entities associated with the development of the BIWF and BITS projects are wholly owned 

indirect subsidiaries of Deepwater Wind Holdings, LLC, and for the purposes of this report are 

collectively referred to as “Deepwater Wind.”   

This report summarizes work performed to date and presents the findings resulting from that 

work. In the analysis, we have relied on geometry, material data, usage conditions, 

specifications, regulatory status, and various other types of information provided by the client.  

We have not verified the correctness of this input data as it was not part of the scope of work 

and rely on the client for the accuracy of the data Although Exponent has exercised usual and 

customary care in the conduct of this analysis, the responsibility for the design and operation of 

the project remains fully with the client.  

The findings presented herein are made to a reasonable degree of engineering and scientific 

certainty.  Exponent reserves the right to supplement this report and to expand or modify 

opinions based on review of additional material as it becomes available, through any additional 

work, or review of additional work performed by others. 

The scope of services performed during this investigation may not adequately address the needs 

of other users of this report, and any re-use of this report or its findings, conclusions, or 

recommendations presented herein are at the sole risk of the user.  The opinions and comments 

formulated during this assessment are based on observations and information available at the 

time of the investigation.  No guarantee or warranty as to future life or performance of any 

reviewed condition is expressed or implied. 


