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IMPORTANT NOTICE AND DISCLAIMER

1. This document is intended for the sole use of the Customer as detailed on the front page of this document to whom the document
is addressed and who has entered into a written agreement with the DNV entity issuing this document (“DNV”). To the extent
permitted by law, neither DNV nor any group company (the "Group") assumes any responsibility whether in contract, tort including
without limitation negligence, or otherwise howsoever, to third parties (being persons other than the Customer), and no company in
the Group other than DNV shall be liable for any loss or damage whatsoever suffered by virtue of any act, omission or default
(whether arising by negligence or otherwise) by DNV, the Group or any of its or their servants, subcontractors or agents. This
document must be read in its entirety and is subject to any assumptions and qualifications expressed therein as well as in any
other relevant communications in connection with it. This document may contain detailed technical data which is intended for use

only by persons possessing requisite expertise in its subject matter.

2. This document is protected by copyright and may only be reproduced and circulated in accordance with the Document
Classification and associated conditions stipulated or referred to in this document and/or in DNV'’s written agreement with the
Customer. No part of this document may be disclosed in any public offering memorandum, prospectus or stock exchange listing,
circular or announcement without the express and prior written consent of DNV. A Document Classification permitting the

Customer to redistribute this document shall not thereby imply that DNV has any liability to any recipient other than the Customer.

3. This document has been produced from information relating to dates and periods referred to in this document. This document does
not imply that any information is not subject to change. Except and to the extent that checking or verification of information or data
is expressly agreed within the written scope of its services, DNV shall not be responsible in any way in connection with erroneous
information or data provided to it by the Customer or any third party, or for the effects of any such erroneous information or data

whether or not contained or referred to in this document.

4.  Any energy forecasts, estimates, or predictions are subject to factors not all of which are within the scope of the probability and
uncertainties contained or referred to in this document and nothing in this document guarantees any particular energy output,

including factors such as wind speed or irradiance.
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1 INTRODUCTION

Badger Wind LLC (“Badger Wind” or the “Customer”) has requested that DNV provide support for the Badger Wind Project in
Logan & Mclntosh Counties, North Dakota (the “Project”). The Project is located approximately 60 miles southeast of
Bismarck, North Dakota.

DNV completed pre-construction baseline measurements of off-air digital TV broadcast signal strengths in population centers
around the project area. As concluded in a previous report’, five TV channels were of concern (Channels 7, 11, 12, 20, and
31). This report includes a description of the methodology and results of these measurements.

2 METHODOLOGY

DNV mapped the broadcast signal contours based on publicly available data? for the five channels to help identify the most
likely communities that could experience interference from the Project and appropriate measurement locations (Figure 1).

.5 (-Ch 31

fNapoleon

Projectarea

Image Landsat / Copernicus

Figure 2-1 Broadcast antenna location and signal contour for the channels of concern

1 Comsearch, Off-Air TV Analysis, Badger Wind, 20 January 2022.

2 Federal Communications Commission, TV Service Contour Data Points, Consulted online in May 2022.
https://www.fcc.gov/media/television/tv-service-contour-data-
points#:~:text=Using%20the%20F CC%27s%20F (50,elevation%200f%20that%20same%20radial.
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Based on these contours, measurements were taken at three locations within and around each of the communities of
Wishek, Lehr and Napoleon. The coordinates of the measurement points are provided in Table 2-1, and illustrated in Figure
2-2, Figure 2-3, and Figure 2-4.

Table 2-1 Measurement point locations

Location Measurement point Latitude (NAD83) Longitude (NAD83)
West 1 46° 15' 33.55"N 99° 34' 7.64"W
Wishek Center 2 46° 15' 31.69"N 99° 33' 17.67"W
East 3 46° 15' 33.02"N 99° 32' 37.84"W
North 4 46° 17' 14.15"N 99° 21' 4.29"W
Lehr Center 5 46° 16' 50.29"N 99° 21' 10.73"W
South 6 46° 16' 42.80"N 99° 21' 7.93"W
West 7 46° 30' 30.06"N 99° 46' 36.95"W
Napoleon Center 8 46° 30 '9.22"N 99° 46' 8.16"W
East 9 46° 30' 3.55"N 99° 45' 31.08"W

Figure 2-2 Location of measurement points - Wishek

DNV — Document No.: 10306372-HOU-R-04, Issue: A, Status: Page 5



BW Exhibit 17

DNV

Figure 2-3 Location of measurement points - Lehr

Figure 2-4 Location of measurement points - Napoleon
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Signal strength measurements were taken by Scantech Inc. with a Radio Frequency (RF) Explorer spectrum analyzer
(Model: WSUB1G+) connected to a laptop. A portable digital TV set to pick up channels on AutoScan was also used as a
secondary qualitative indication of practical signal reception to evaluate signal strength. A low-gain antenna was installed on
a non-conductive tripod and connected to the spectrum analyzer and portable TV with a 6-inch RG6 triple shielded coaxial
cable.

TV signal strength was recorded in decibel-milliwatts (dBm), which uses 0 dBm as a reference for 1 milliWatt RF of power.
The more negative the number the weaker the signal. As the reception of off-air digital TV signals is not only dependent of
the absolute signal strength but also the signal to noise ratio, the RF noise level was also recorded.

The frequency bands for spectral analysis were identified from the Federal Communications Commission database® (Table
2-2).
Table 2-2 FCC frequency bands and antenna locations of the channels of concern

Longitude (NAD83)

Call sign

Channel Frequency band Latitude (NAD83)

7 KJRR 174 - 180 MHz 46°55'27.00"N 98°46'20.00"W
11 KQSD-TV 198 - 204 MHz 45°16'38.00"N 99°59'11.00"W
11 (repeater) KQSD-TV 198 - 204 MHz 47°20'31.54"N 97°17'20.46"W
12 KXMB-TV 204 - 210 MHz 46°35'23.00"N 100°48'22.00"W
20 KJRE 506 - 512 MHz 46°17'56.00"N 98°51'57.00"W
31 KFYR-TV 572 - 578 MHz 46°36'20.30"N 100°48'26.40"W

All measurements were taken on 28 May 2022. The weather was cool (approximately 51° Fahrenheit [F]) with intermittent
light rain and winds from the northwest averaging 12 miles per hour (mph).

3 RESULTS

The off-air digital TV signal strengths of each channel are presented in Table 3-1 for Wishek, for Lehr and Table 3-3 for
Napoleon. In Wishek and Lehr, none of the five channels had a signal to noise ratio sufficiently high for the portable TV to
detect. In Napoleon, only channels 12 and 31 had signal to noise ratios high enough for the portable TV to detect.

Table 3-1 TV signal strengths in Wishek

Channel Location 1 Location 2 Location 3

Signal

Absolute Strength (dBm) -113 dBm -113 dBm -113 dBm
Noise strength (dBm) -113 dBm -113 dBm -113 dBm
! Signal to noise ratio 0 dBm 0 dBm 0 dBm
TV AutoScan Detection No No No
Absolute Strength (dBm) -113 dBm -113 dBm -113 dBm
Noise strength (dBm) -113 dBm -113 dBm -113 dBm
h Signal to noise ratio 0 dBm 0dBm 0 dBm
TV AutoScan Detection No No No

3 Federal Communications Commission, Licensing & Databases Public Inspection File. Online: Consulted in May 2022.
HTTPS://PUBLICFILES.FCC.GOV/
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Absolute Strength (dBm) -109 dBm -113 dBm -110 dBm
Noise strength (dBm) -113 dBm -113 dBm -114 dBm
12 Signal to noise ratio 4 dBm 0dBm 4 dBm
TV AutoScan Detection No No No
Absolute Strength (dBm) -111 dBm -110 dBm -96 dBm
Noise strength (dBm) -111 dBm -110 dBm -109 dBm
20 Signal to noise ratio 0dBm 0dBm 13 dBm
TV AutoScan Detection No No Yes
Absolute Strength (dBm) -103 dBm -103 dBm -103 dBm
Noise strength (dBm) -111 dBm -111 dBm -110 dBm
3 Signal to noise ratio 8 dBm -8 dBm 7 dBm
TV AutoScan Detection No No Yes

Table 3-2 TV signal strengths in Lehr

Channel  Signal Location 1 Location 2 Location 3
Absolute Strength (dBm) -113 dBm -110 dBm -113 dBm
Noise strength (dBm) -113 dBm -113 dBm -113 dBm
! Signal to noise ratio 0 dBm 3 dBm 0 dBm
TV AutoScan Detection No No No
Absolute Strength (dBm) -113 dBm -112 dBm -113 dBm
Noise strength (dBm) -113 dBm -113 dBm -113 dBm
" Signal to noise ratio 0 dBm 1dBm 0 dBm
TV AutoScan Detection No No No
Absolute Strength (dBm) -110 dBm -111 dBm -113 dBm
Noise strength (dBm) -113 dBm -113 dBm -113 dBm
12 Signal to noise ratio 3 dBm 2dBm 0dBm
TV AutoScan Detection No No No
Absolute Strength (dBm) -106 dBm -107 dBm -109 dBm
Noise strength (dBm) -110 dBm -111 dBm -110 dBm
20 Signal to noise ratio 4 dBm 4 dBm 1dBm
TV AutoScan Detection No No No
Absolute Strength (dBm) -107 dBm -113 dBm -100 dBm
Noise strength (dBm) -110 dBm -111 dBm -111 dBm
3 Signal to noise ratio 3 dBm 2 dBm 1dBm
TV AutoScan Detection No No No
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Location 3

BW Exhibit 17

Absolute Strength (dBm) -113 dBm -113 dBm -113 dBm
Noise strength (dBm) -113 dBm -113 dBm -113 dBm
! Signal to noise ratio 0 dBm 0 dBm 0 dBm
TV AutoScan Detection No No No
Absolute Strength (dBm) -113 dBm -112 dBm -113 dBm
Noise strength (dBm) -113 dBm -113 dBm -113 dBm
" Signal to noise ratio 0dBm 1dBm 0dBm
TV AutoScan Detection No No No
Absolute Strength (dBm) -91 dBm -92 dBm -92 dBm
Noise strength (dBm) -113 dBm -113 dBm -113 dBm
12 Signal to noise ratio 22 dBm 21 dBm 21 dBm
TV AutoScan Detection Yes Yes Yes
Absolute Strength (dBm) -111 dBm -110 dBm -110 dBm
Noise strength (dBm) -111 dBm -111 dBm -111 dBm
20 Signal to noise ratio 0 dBm 1dBm 1dBm
TV AutoScan Detection No No No
Absolute Strength (dBm) - 83 dBm -90 dBm -80 dBm
Noise strength (dBm) -110 dBm -111 dBm -110 dBm
3 Signal to noise ratio 27 dBm 21 dBm 30 dBm
TV AutoScan Detection Yes Yes Yes

4 CONCLUSION

reception may vary depending on specific conditions.

20-30 dBm. A signal of +15 dBm will generally not be detected.

channels had signals that were sufficiently strong for proper reception.

Signal strength is influenced by several factors, including distance from the broadcast antenna, directionality of the signal,
antenna quality and height, topography, weather, and presence of structures and vegetation. Furthermore, AutoScan
capability also depends on the sensitivity of the TV model. TV AutoScan detection typically requires a signal to noise ratio of

The results herein therefore represent typical TV reception conditions in these communities; however, actual channel

Overall, off-air digital TV reception of the target channels in the region of the Project area is generally poor. Non of the five
channels provided sufficient signal strength for proper reception in Wishek and Lehr. In Napoleon, only two of the five
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ABOUT DNV

Driven by our purpose of safeguarding life, property and the environment, DNV enables organizations to advance the safety and
sustainability of their business. We provide classification, technical assurance, software and independent expert advisory services
to the maritime, oil & gas and energy industries. We also provide certification services to customers across a wide range of
industries. Combining leading technical and operational expertise, risk methodology and in-depth industry knowledge, we
empower our customers’ decisions and actions with trust and confidence. We continuously invest in research and collaborative
innovation to provide customers and society with operational and technological foresight. Operating in more than 100 countries,
our professionals are dedicated to helping customers make the world safer, smarter and greener.





