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1.0 Summary 

Saratoga Solar Project, LLC (Client) is proposing to construct the Saratoga Solar Project 
(“Project”) in Wood County, Wisconsin. The proposed Project is in the town of Saratoga. The 
Project will consist of a 150.5-megawatt (MW) alternating current (AC) solar farm with a 50 MW 
AC Battery Energy Storage System (BESS).  Proposed Project developments, including ancillary 
facilities, will consist of solar panels and tracking systems, access roads, underground collector 
cables, transformers, junction boxes, and a Project substation. Client retained the services of 
Stantec Consulting Services Inc. (Stantec) to conduct an Electric and Magnetic Field (EMF) study 
for the Project. 

Stantec’s Portland Office Power Group conducted an EMF study for the underground collector 
system using CYMCAP 7.3 software. Assumed underground cable orientations were used to 
perform the study. 

 

2.0 Purpose and Project Description 

The Project is a 150.5 MW rated solar generating facility proposed in Wood County, Wisconsin. 
The proposed underground collector system for the Project is designed to be rated at 34.5 kV 
and expected to have 6 - 1000 kcmil circuits routed in parallel trenches, each 5 or 10 feet apart 
depending on scenario.  

The purpose of the study was to estimate the EMF strength created by the collector system of 
the Project.  For the underground collector system, six (6) different scenarios were considered 
based on the number of 1000 kcmil circuits, as detailed in Section 3.1-Underground Collector 
System Scenarios.  
  



Saratoga Solar Project, LLC 
EMF STUDY 

2 

3.0 Underground Collector System  

The entire collector system was assumed to have a 48-inch burial depth. The conductor 
diameter of the 1000 kcmil cables was assumed to be 1.117 inches. The underground collector 
system will be buried in parallel trenches located approximately 5 feet apart from each other 
when up to 3 circuits are parallel and 10 feet apart when parallel circuits are more than 3. Refer 
to Appendix B.2 which shows the trench cross section details and the ROW (right-of-way) of the 
underground collector system. The edge of ROW is at 2.5 ft from the outermost cable, when up 
to 3 circuits are in parallel and the edge of ROW is at 5 ft from the outer most cable, when more 
than 3 circuits are in parallel. 

The magnetic field impact has been calculated one meter (~3.28 feet) above ground. This 
follows convention undertaken in other states.  

3.1 UNDERGROUND COLLECTOR SYSTEM SCENARIOS 

Based on the conceptual layout, refer appendix B.1, and the details mentioned above, it was 
determined that following scenarios should be studied.   

UNDERGROUND SYSTEM 

Scenario 1 Single Circuit 1 - 1000 kcmil cable (typical buried collector circuit) 

Scenario 2 Two (2) Circuits 1 and 2 - 1000 kcmil cables in parallel, 5 feet apart 

Scenario 3 Three (3) Circuits 1, 2 and 3 - 1000 kcmil cables in parallel, 5 feet apart 

Scenario 4 Four (4) Circuits 1, 2, 3 and 4 - 1000 kcmil cables in parallel, 10 feet apart 

Scenario 5 Five (5) Circuits 1, 2, 3, 4 and 5 - 1000 kcmil cables in parallel, 10 feet apart 

Scenario 6 Six (6) Circuits 1, 2, 3, 4, 5 and 6 - 1000 kcmil cables in parallel, 10 feet apart 
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3.2 AMPACITY VALUES 

The following parameters were assumed for the cable ampacity calculation: 

Ambient Soil Temperature 25 deg. C 

Soil resistivity 1.2 deg. C-m/W 

Conductor temperature 90 deg. C 

The cables are assumed to be carrying maximum allowable current as per the cable ampacity 
data from CYMCAP (refer to Appendix B.3).  

Circuit 1 - Single 543 Amps 

Circuits 1, 2 – Parallel, 5 ft apart 507 Amps, each 

Circuits 1, 2, 3 - Parallel, 5 ft apart 479 Amps, each 

Circuits 1, 2, 3, 4 - Parallel, 10 ft apart 511 Amps, each 

Circuits 1, 2, 3, 4, 5 - Parallel, 10 ft apart 507 Amps, each 

Circuits 1, 2, 3, 4, 5, 6 - Parallel, 10 ft apart 505 Amps, each 
  



Saratoga Solar Project, LLC 
EMF STUDY 

4 

4.0 Conclusion 

The information presented above for underground collector cables were introduced into 
CYMCAP to calculate the magnetic field for individual scenarios. 

4.1 COLLECTOR SYSTEM 

The maximum magnetic field strength estimated near or at the centerline of the trench was 
calculated and is summarized in the table below. Electric field intensity was not calculated for 
the underground cable scenarios in the analysis because it is canceled out due to the shielding 
by the metallic screen on the underground cables.  

Appendices A.1 to A.6 provide detailed results for the six underground cable scenarios. By way 
of comparison, as per WHO (https://www.who.int/peh-emf/about/WhatisEMF/en/index3.html), a 
typical microwave gives off 40-80 mG, when at a distance of around 1 foot from the equipment. 

UNDERGROUND (UG) CABLES 
MAXIMUM MAGNETIC FIELD 

(mG) 
MAGNETIC FIELD  

AT EDGE OF ROW (mG) 

Scenario 1:  1 UG cable 15.75 14.09 

Scenario 2:  2 parallel UG cables 20.78 18.31 

Scenario 3:  3 parallel UG cables 20.74 19.15 

Scenario 4:  4 parallel UG cables 14.29 12.50 

Scenario 5:  5 parallel UG cables 14.12 12.52 

Scenario 6:  6 parallel UG cables 14.02 12.54 
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 SCENARIO 1:  SINGLE CIRCUIT–UNDERGROUND CABLE 



Scenario 1: 1-Circuit-1000 kcmil cable 

 

 

 



                               MAGNETIC FLUX DENSITY [mG]
                               ==========================

Study    : UG Cables
Execution: 1 Typical UG cable - 1000 kcmil AL

Report created on: 02/07/22 3:37:17 PM

       X        Y=3.28
    (feet)      (feet)

                 B(mG)

    -100.0       0.083
     -97.5      0.0873
     -95.0      0.0919
     -92.5       0.097
     -90.0      0.1024
     -87.5      0.1083
     -85.0      0.1147
     -82.5      0.1217
     -80.0      0.1294
     -77.5      0.1378
     -75.0       0.147
     -72.5      0.1572
     -70.0      0.1685
     -67.5      0.1811
     -65.0      0.1951
     -62.5      0.2108
     -60.0      0.2285
     -57.5      0.2485
     -55.0      0.2712
     -52.5      0.2971
     -50.0       0.327
     -47.5      0.3615
     -45.0      0.4017
     -42.5       0.449
     -40.0       0.505
     -37.5       0.572
     -35.0      0.6531
     -32.5      0.7525
     -30.0      0.8759
     -27.5      1.0315
     -25.0      1.2312
     -22.5      1.4926
     -20.0      1.8427
     -17.5      2.3236
     -15.0      3.0028
     -12.5      3.9895
     -10.0      5.4564
      -7.5      7.6419
      -5.0     10.7045
      -2.5     14.0935
       0.0     15.7562
       2.5     14.0935
       5.0     10.7046
       7.5      7.6419
      10.0      5.4564
      12.5      3.9895
      15.0      3.0028
      17.5      2.3236
      20.0      1.8427
      22.5      1.4926
      25.0      1.2312
      27.5      1.0315
      30.0      0.8759
      32.5      0.7525
      35.0      0.6531
      37.5       0.572
      40.0       0.505
      42.5       0.449
      45.0      0.4017
      47.5      0.3615
      50.0       0.327
      52.5      0.2971
      55.0      0.2712



      57.5      0.2485
      60.0      0.2285
      62.5      0.2108
      65.0      0.1951
      67.5      0.1811
      70.0      0.1685
      72.5      0.1572
      75.0       0.147
      77.5      0.1378
      80.0      0.1294
      82.5      0.1217
      85.0      0.1147
      87.5      0.1083
      90.0      0.1024
      92.5       0.097
      95.0      0.0919
      97.5      0.0873
     100.0       0.083

Peak value found at:

       X        Y=3.28
    (feet)      (feet)

                 B(mG)

       0.0     15.7562
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 SCENARIO 2:  TWO (2) CIRCUITS–UNDERGROUND CABLES 



Scenario 2: 2-Circuits - 1000 kcmil cables 

 

 

 

 

 



                               MAGNETIC FLUX DENSITY [mG]
                               ==========================

Study    : UG Cables
Execution: 2 Parallel UG cables - 1000 kcmil AL

Report created on: 02/07/22 3:41:40 PM

       X        Y=3.28
    (feet)      (feet)

                 B(mG)

    -100.0      0.1555
     -97.5      0.1635
     -95.0      0.1722
     -92.5      0.1816
     -90.0      0.1918
     -87.5      0.2029
     -85.0      0.2149
     -82.5      0.2281
     -80.0      0.2425
     -77.5      0.2583
     -75.0      0.2757
     -72.5      0.2949
     -70.0      0.3162
     -67.5      0.3398
     -65.0      0.3663
     -62.5      0.3959
     -60.0      0.4292
     -57.5       0.467
     -55.0      0.5099
     -52.5       0.559
     -50.0      0.6154
     -47.5      0.6809
     -45.0      0.7573
     -42.5      0.8472
     -40.0      0.9539
     -37.5       1.082
     -35.0      1.2374
     -32.5      1.4282
     -30.0      1.6661
     -27.5      1.9672
     -25.0      2.3556
     -22.5      2.8668
     -20.0      3.5553
     -17.5       4.506
     -15.0      5.8515
     -12.5      7.7922
     -10.0     10.5826
      -7.5     14.3338
      -5.0      18.319
      -2.5     20.5575
       0.0     20.7824
       2.5     20.5575
       5.0     18.3191
       7.5     14.3338
      10.0     10.5826
      12.5      7.7922
      15.0      5.8515
      17.5       4.506
      20.0      3.5553
      22.5      2.8668
      25.0      2.3556
      27.5      1.9672
      30.0      1.6661
      32.5      1.4282
      35.0      1.2374
      37.5       1.082
      40.0      0.9539
      42.5      0.8472
      45.0      0.7573
      47.5      0.6809
      50.0      0.6154
      52.5       0.559
      55.0      0.5099



      57.5       0.467
      60.0      0.4292
      62.5      0.3959
      65.0      0.3663
      67.5      0.3398
      70.0      0.3162
      72.5      0.2949
      75.0      0.2757
      77.5      0.2583
      80.0      0.2425
      82.5      0.2281
      85.0      0.2149
      87.5      0.2029
      90.0      0.1918
      92.5      0.1816
      95.0      0.1722
      97.5      0.1635
     100.0      0.1555

Peak value found at:

       X        Y=3.28
    (feet)      (feet)

                 B(mG)

       0.0     20.7824
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 SCENARIO 3:  THREE (3) CIRCUITS–UNDERGROUND CABLES 

  



Scenario 3: 3-Circuits - 1000 kcmil cables 

 

 

 

 

 



                               MAGNETIC FLUX DENSITY [mG]
                               ==========================

Study    : UG Cables
Execution: 3 Parallel UG cables - 1000 kcmil AL

Report created on: 02/07/22 3:43:05 PM

       X        Y=3.28
    (feet)      (feet)

                 B(mG)

    -100.0      0.2211
     -97.5      0.2326
     -95.0      0.2449
     -92.5      0.2584
     -90.0      0.2729
     -87.5      0.2887
     -85.0      0.3059
     -82.5      0.3247
     -80.0      0.3453
     -77.5       0.368
     -75.0      0.3929
     -72.5      0.4204
     -70.0       0.451
     -67.5      0.4849
     -65.0      0.5229
     -62.5      0.5655
     -60.0      0.6135
     -57.5      0.6679
     -55.0      0.7299
     -52.5      0.8009
     -50.0      0.8828
     -47.5      0.9778
     -45.0       1.089
     -42.5      1.2203
     -40.0      1.3766
     -37.5      1.5649
     -35.0      1.7943
     -32.5      2.0776
     -30.0      2.4327
     -27.5      2.8855
     -25.0       3.474
     -22.5      4.2553
     -20.0      5.3164
     -17.5      6.7897
     -15.0      8.8659
     -12.5     11.7639
     -10.0     15.4952
      -7.5     19.1532
      -5.0     20.7426
      -2.5      20.574
       0.0     20.6982
       2.5      20.574
       5.0     20.7426
       7.5     19.1532
      10.0     15.4952
      12.5     11.7639
      15.0      8.8659
      17.5      6.7897
      20.0      5.3164
      22.5      4.2553
      25.0       3.474
      27.5      2.8855
      30.0      2.4327
      32.5      2.0776
      35.0      1.7943
      37.5      1.5649
      40.0      1.3766
      42.5      1.2203
      45.0       1.089
      47.5      0.9778
      50.0      0.8828
      52.5      0.8009
      55.0      0.7299



      57.5      0.6679
      60.0      0.6135
      62.5      0.5655
      65.0      0.5229
      67.5      0.4849
      70.0       0.451
      72.5      0.4204
      75.0      0.3929
      77.5       0.368
      80.0      0.3453
      82.5      0.3247
      85.0      0.3059
      87.5      0.2887
      90.0      0.2729
      92.5      0.2584
      95.0      0.2449
      97.5      0.2326
     100.0      0.2211

Peak value found at:

       X        Y=3.28
    (feet)      (feet)

                 B(mG)

       5.0     20.7426
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 SCENARIO 4:  FOUR (4) CIRCUITS–UNDERGROUND CABLES 

  



Scenario 4: 4-Circuits - 1000 kcmil cables 

 

 

 

 

 



                               MAGNETIC FLUX DENSITY [mG]
                               ==========================

Study    : UG Cables
Execution: 4 Parallel UG cables - 1000 kcmil AL

Report created on: 02/07/22 3:44:11 PM

       X        Y=3.28
    (feet)      (feet)

                 B(mG)

    -100.0      0.3247
     -97.5      0.3422
     -95.0      0.3611
     -92.5      0.3816
     -90.0      0.4039
     -87.5      0.4283
     -85.0       0.455
     -82.5      0.4843
     -80.0      0.5166
     -77.5      0.5523
     -75.0      0.5919
     -72.5      0.6359
     -70.0      0.6852
     -67.5      0.7405
     -65.0       0.803
     -62.5      0.8739
     -60.0      0.9548
     -57.5      1.0478
     -55.0      1.1555
     -52.5      1.2811
     -50.0       1.429
     -47.5      1.6048
     -45.0      1.8164
     -42.5       2.074
     -40.0      2.3923
     -37.5      2.7922
     -35.0      3.3036
     -32.5      3.9711
     -30.0      4.8606
     -27.5      6.0683
     -25.0      7.7212
     -22.5      9.9248
     -20.0     12.5029
     -17.5     14.2899
     -15.0     12.8882
     -12.5      7.9418
     -10.0       5.329
      -7.5      8.8468
      -5.0     10.4098
      -2.5       7.363
       0.0      3.7357
       2.5       7.363
       5.0     10.4098
       7.5      8.8468
      10.0       5.329
      12.5      7.9418
      15.0     12.8881
      17.5     14.2899
      20.0     12.5029
      22.5      9.9248
      25.0      7.7212
      27.5      6.0683
      30.0      4.8606
      32.5      3.9711
      35.0      3.3036
      37.5      2.7922
      40.0      2.3923
      42.5       2.074
      45.0      1.8164
      47.5      1.6048
      50.0       1.429
      52.5      1.2811
      55.0      1.1555



      57.5      1.0478
      60.0      0.9548
      62.5      0.8739
      65.0       0.803
      67.5      0.7405
      70.0      0.6852
      72.5      0.6359
      75.0      0.5919
      77.5      0.5523
      80.0      0.5166
      82.5      0.4843
      85.0       0.455
      87.5      0.4283
      90.0      0.4039
      92.5      0.3816
      95.0      0.3611
      97.5      0.3422
     100.0      0.3247

Peak value found at:

       X        Y=3.28
    (feet)      (feet)

                 B(mG)

      17.5     14.2899
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 SCENARIO 5:  FIVE (5) CIRCUITS–UNDERGROUND CABLES 

  



Scenario 5: 5-Circuits - 1000 kcmil cables 

 

 

 

 

 

 

 

 



                               MAGNETIC FLUX DENSITY [mG]
                               ==========================

Study    : UG Cables
Execution: 5 Parallel UG cables - 1000 kcmil AL

Report created on: 02/07/22 3:46:47 PM

       X        Y=3.28
    (feet)      (feet)

                 B(mG)

    -100.0      0.4123
     -97.5       0.435
     -95.0      0.4596
     -92.5      0.4865
     -90.0      0.5158
     -87.5      0.5479
     -85.0      0.5831
     -82.5       0.622
     -80.0       0.665
     -77.5      0.7127
     -75.0      0.7659
     -72.5      0.8254
     -70.0      0.8924
     -67.5      0.9682
     -65.0      1.0544
     -62.5      1.1532
     -60.0       1.267
     -57.5      1.3993
     -55.0      1.5545
     -52.5      1.7382
     -50.0      1.9581
     -47.5      2.2246
     -45.0      2.5524
     -42.5      2.9618
     -40.0      3.4827
     -37.5      4.1584
     -35.0      5.0531
     -32.5      6.2591
     -30.0      7.8954
     -27.5     10.0516
     -25.0     12.5242
     -22.5      14.123
     -20.0     12.4962
     -17.5      7.4233
     -15.0      4.9715
     -12.5      8.4522
     -10.0      9.6596
      -7.5       6.356
      -5.0      2.8063
      -2.5      6.6561
       0.0      8.9533
       2.5      6.6561
       5.0      2.8063
       7.5       6.356
      10.0      9.6596
      12.5      8.4522
      15.0      4.9716
      17.5      7.4233
      20.0     12.4962
      22.5      14.123
      25.0     12.5242
      27.5     10.0516
      30.0      7.8954
      32.5      6.2591
      35.0      5.0531
      37.5      4.1584
      40.0      3.4827
      42.5      2.9618
      45.0      2.5524
      47.5      2.2246
      50.0      1.9581
      52.5      1.7382
      55.0      1.5545



      57.5      1.3993
      60.0       1.267
      62.5      1.1532
      65.0      1.0544
      67.5      0.9682
      70.0      0.8924
      72.5      0.8254
      75.0      0.7659
      77.5      0.7127
      80.0       0.665
      82.5       0.622
      85.0      0.5831
      87.5      0.5479
      90.0      0.5158
      92.5      0.4865
      95.0      0.4596
      97.5       0.435
     100.0      0.4123

Peak value found at:

       X        Y=3.28
    (feet)      (feet)

                 B(mG)

      22.5      14.123
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 SCENARIO 6:  SIX (6) CIRCUITS–UNDERGROUND CABLES 

 



Scenario 6: 6-Circuits - 1000 kcmil cables 

 

 

 

 

 



                               MAGNETIC FLUX DENSITY [mG]
                               ==========================

Study    : UG Cables
Execution: 6 Parallel UG cables - 1000 kcmil AL

Report created on: 02/07/22 3:48:39 PM

       X        Y=3.28
    (feet)      (feet)

                 B(mG)

    -100.0      0.5075
     -97.5      0.5363
     -95.0      0.5677
     -92.5      0.6019
     -90.0      0.6395
     -87.5      0.6808
     -85.0      0.7264
     -82.5      0.7769
     -80.0      0.8331
     -77.5      0.8959
     -75.0      0.9663
     -72.5      1.0458
     -70.0      1.1359
     -67.5      1.2388
     -65.0      1.3572
     -62.5      1.4943
     -60.0      1.6546
     -57.5      1.8438
     -55.0      2.0695
     -52.5      2.3422
     -50.0      2.6763
     -47.5      3.0922
     -45.0      3.6191
     -42.5      4.2999
     -40.0      5.1974
     -37.5      6.4012
     -35.0       8.025
     -32.5     10.1478
     -30.0     12.5485
     -27.5     14.0222
     -25.0     12.2499
     -22.5      7.0992
     -20.0      4.7575
     -17.5      8.2108
     -15.0      9.2187
     -12.5       5.801
     -10.0      2.3338
      -7.5      6.2752
      -5.0       8.205
      -2.5      5.6724
       0.0      1.7614
       2.5      5.6724
       5.0       8.205
       7.5      6.2752
      10.0      2.3338
      12.5       5.801
      15.0      9.2187
      17.5      8.2108
      20.0      4.7575
      22.5      7.0992
      25.0     12.2499
      27.5     14.0222
      30.0     12.5485
      32.5     10.1478
      35.0       8.025
      37.5      6.4012
      40.0      5.1974
      42.5      4.2999
      45.0      3.6191
      47.5      3.0922
      50.0      2.6763
      52.5      2.3422
      55.0      2.0695



      57.5      1.8438
      60.0      1.6546
      62.5      1.4943
      65.0      1.3572
      67.5      1.2388
      70.0      1.1359
      72.5      1.0458
      75.0      0.9663
      77.5      0.8959
      80.0      0.8331
      82.5      0.7769
      85.0      0.7264
      87.5      0.6808
      90.0      0.6395
      92.5      0.6019
      95.0      0.5677
      97.5      0.5363
     100.0      0.5075

Peak value found at:

       X        Y=3.28
    (feet)      (feet)

                 B(mG)

      27.5     14.0222
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