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Introduction

This engineering statement has been prepared on behalf of KQDS Acquisition

Corporation (“KQDS Acquisition”), licensee of KQDS-TV.  The purpose of this engineering

statement is to accompany it’s request for an authorization to construct repacked facilities

pursuant to DA 17-314.

KQDS Acquisition, is authorized to operate Station KQDS-TV on DTV Channel 17 with

a maximum effective radiated power (“ERP”) of 1000 kW (horizontal polarization) and an

antenna height above average terrain (“HAAT”) of 299 meters.  KQDS-TV has been assigned

DTV Channel 18 with facilities of 1000 kW and an HAAT of 299 meters in the Incentive

Auction.  The licensee proposes to construct DTV facilities of 1000 kW (elliptical polarization)

at a HAAT of 297 meters.  The current tower top has the old analog antenna with the current

digital antenna stacked on top.  These antennas will be removed and a pedestal of appropriate

length be installed with the repacked antenna.

The slight change in HAAT is due to the changes in channel and antenna.

KQDS-TV Tower

The new DTV Channel 18 antenna will be top-mounted and the overall structure height

above ground will remain unchanged, 240.5 meters (789 feet).  The tower registration  number is

1203847.  

The geographic coordinates of the tower as determined by survey are:

North Latitude: 46° 47' 37"

West Longitude: 92° 07' 03"

(NAD 27) 
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North Latitude: 46° 47' 37"

West Longitude: 92° 07' 04"

(NAD 83)

A tower sketch is provided as Exhibit E-1. 

Equipment Data

A Dielectric, Type TFU-28GTH O4A (or equivalent) DTV antenna, with one degree

electrical beam tilt is proposed.  The manufacturer’s electrical performance specifications for

this antenna are included as Exhibit E-2.  Further, the vertical plane pattern and other exhibits

required by Section 73.625(c) are attached in Exhibit E-2.

Power Data

Effective Radiated Power Horizontal 1000 kW 30.0 dBk
Vertical 428.3 kW 26.32 dBk

Antenna Type Dielectric, Type TFU-28GTH O4A
or equivalent

Antenna Gain RMS Horizontal 16.8 12.25 dB
          Vertical 7.2 8.57 dB

Antenna Input 59.5 kW 17.75 dBk

Transmission Line Dielectric EIA 7-3/16" 75-ohm rigid line

Length of Line 783 ft.

Total Line Efficiency Loss 84.62 0.7 dB

Transmitter Output Power 70.3 kW 18.47 dBk
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Elevation Data
(Existing Tower)

Vertical dimension of Channel 18 17.8 meters
(58.4 feet)

Elevation of site above mean sea level 377.0 meters
(1237.0 feet)

Overall height above ground of the 240.5 meters
existing tower (including beacon) (789 feet)

Overall height above mean sea level 617.5 meters
of existing tower (including beacon) (2026.0 feet)

Center of radiation of Channel 18 230.4 meters
antenna above ground (756 feet)

Center of radiation of Channel 18 607.4 meters
antenna above mean sea level (1993 feet)

Antenna height above average terrain 297 meters

Note:  Slight height differences result due to conversion to metric.

Coverage

The average elevation data for 3 to 16 km along each radial has been previously

determined.

The F(50,90) DTV coverage contour has been computed from reference to the

propagation data for Channels 14-69, as published by the FCC in Figure 10b and Figure 10c,

Section 73.699 of the FCC Rules and Regulations.

Utilizing the formula in Section 73.625(b)(2) of the Rules for the effective heights, it is

found that the depression angle, Ah, varies from 0.372 to 0.572 degrees.  Since the relative
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vertical field is greater than 90% of the maximum at these depression angles, the maximum

power was used in determining the distance to the DTV contour.

The map in Exhibit E-3 shows the proposed KQDS-TV coverage contours, 48 dBu and

39.15 dBu F(50,90).  The legal boundaries of Duluth, Minnesota are highlighted on the map. 

Table I provides the average elevation 3 to 16 km, the antenna height above average terrain, the

effective radiated power and the predicted distance to the 48 dBu and 39.15 dBu F(50,90)

coverage contours. 

Other Licensed and Broadcast Facilities

There is no AM station located within 3.2 km of the existing KQDS-TV site.  

KQDS(FM), 94.9 MHz, Duluth, MN is located on the tower.

No other FM or full-service TV stations are located within100 meters.

No adverse technical effect is anticipated by the proposed DTV operation to any other

FCC licensed facility.  If required, the licensee will install filters or take other measurements as

necessary to resolve the problem.

RF Radiation at Tower Site

The RF radiation by the slight channel change is not expected to change significantly. 

Therefore, only the RF radiation two meters above the ground at the tower site as a result of

KQDS-TV change will be calculated.  
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KQDS-TV DTV Facility 

Channel 18 Freq: 494-500 MHz Range
ERP = 1,000,000 watts horizontal + 428,300 watts vertical
RCAGL = 230.4 meters

KQDS-TV proposes to utilize a Dielectric TFU-28GTH O4A antenna.  The
manufacturers vertical plane plot is included as Exhibit E-2.  The vertical plane plot
indicates that the relative RF radiation is less then 0.105 for any angle more then 10 to 90
degrees below the horizon.  A value of 0.1 will be assumed.

S = 33.4 (F²) ERP  ERP  =   1,428,300 watts 
   R²  R      =    228.4 meters (antenna height above ground - 2 meters)

 F       =    0.105 (field factor)

S= 10.1 uW/cm²       

Therefore KQDS-TV contributes 10.1 µW/cm² at 2 meters above the ground.  
The limit for an uncontrolled environment is f/1500 for the 300-1500 MHz range:

(497 MHz)/1500 = 0.331 mW/cm² or 331µW/cm² is the RF limit for KQDS-TV    

Therefore:

KQDS-TV proposed DTV facility contributes three percent RF for an
uncontrolled environment two meters above the ground at the tower site. 

Finally, provisions will be made to reduce power or to terminate the transmitter

emissions as appropriate when it is necessary for authorized personnel to climb the tower.  All

facilities operating at the tower site will coordinate to ensure that workers will not be subjected

to RFR levels in excess of the current FCC guidelines.

FCC Rule, Section 1.1307

An environmental assessment (“EA”) is categorically excluded under Section 1.1307 of

the FCC Rules and Regulations since the licensee indicates:
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(a)(1) The proposed facilities will not be located in an officially designated
wilderness area.

(a)(2) The proposed facilities will not be located in an officially designated
wildlife preserve.

(a)(3) The proposed facilities will not affect any listed threatened or endangered
species or habitats.

(a)(3)(ii) The proposed facilities will not jeopardize the continued existence of any
proposed endangered or threatened species or likely to result in the
destruction or adverse modification of proposed critical habitats.

(a)(4) The proposed facilities will not affect any known districts, sites, buildings,
structures, or objects significant in American history, architecture,
archaeology, engineering, or culture.

(a)(5) The proposed facilities will not be located near any known Indian
religious sites.

(a)(6) The proposed facilities will not be located in a flood plain.

(a)(7) The  installation of a new DTV transmitting antenna on an existing guyed
tower will not involve a significant change in surface features of the
ground in the vicinity of the tower.

(a)(8) It is not proposed to equip the tower with high intensity white lights unless
required by the FAA.

(b) Workers and the general public will not be subjected to RFR levels in
excess of the current FCC guidelines.  Authorized personnel climbing the
tower will not be exposed to RFR levels in excess of the FCC guidelines
listed OET Bulletin No. 65, dated August 1997. 
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VERTICAL SKETCH
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Average* Effective
Radial Elevation Effective Depression Radiated 48 dBu 39.15 dBu

Bearing 3.2 to 16.1 km Height Angle Power City Grade Noise-Limited
(N ° E, T) meters meters degrees kW km km

0 424.0 185.7 0.377 1000 73.1 85.4
10 403.2 206.5 0.398 1000 74.6 87.8
20 382.3 227.4 0.418 1000 76.2 90.6
30 361.4 248.3 0.436 1000 77.7 93.8
40 340.5 269.2 0.454 1000 79.5 96.8
50 313.8 295.9 0.477 1000 82.4 100.2
60 281.1 328.6 0.502 1000 86.2 103.6
70 248.4 361.3 0.527 1000 89.5 106.8
80 215.7 394.0 0.550 1000 91.9 110.0
90 183.0 426.7 0.572 1000 93.8 113.1

100 183.0 426.7 0.572 1000 93.8 113.1
110 183.0 426.7 0.572 1000 93.8 113.1
120 183.0 426.7 0.572 1000 93.8 113.1
130 183.0 426.7 0.572 1000 93.8 113.1
140 184.4 425.3 0.571 1000 93.7 113.0
150 187.1 422.6 0.569 1000 93.6 112.7
160 189.8 419.9 0.568 1000 93.4 112.5
170 192.5 417.2 0.566 1000 93.3 112.2
180 195.3 414.4 0.564 1000 93.1 112.0
190 230.8 378.9 0.539 1000 90.9 108.5
200 266.3 343.4 0.513 1000 87.8 105.1
210 301.9 307.8 0.486 1000 83.8 101.6
220 337.4 272.3 0.457 1000 79.8 97.3
230 360.5 249.2 0.437 1000 77.8 94.0
240 371.3 238.4 0.428 1000 77.0 92.3
250 382.1 227.6 0.418 1000 76.2 90.7
260 392.9 216.8 0.408 1000 75.4 89.1
270 403.7 206.0 0.398 1000 74.6 87.8

Distance to Contour F(50/90)

JUNE 2017

FOR THE PROPOSED DTV OPERATION OF
KQDS-TV, DULUTH, MINNESOTA

CHANNEL 18   1000 KW H  428.3 KW V ERP   297 METERS HAAT

TABLE I
COMPUTED COVERAGE DATA
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Average* Effective
Radial Elevation Effective Depression Radiated 48 dBu 39.15 dBu

Bearing 3.2 to 16.1 km Height Angle Power City Grade Noise-Limited
(N ° E, T) meters meters degrees kW km km

Distance to Contour F(50/90)
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FOR THE PROPOSED DTV OPERATION OF
KQDS-TV, DULUTH, MINNESOTA

CHANNEL 18   1000 KW H  428.3 KW V ERP   297 METERS HAAT

TABLE I
COMPUTED COVERAGE DATA

280 409.5 200.2 0.392 1000 74.1 87.1
290 415.3 194.4 0.386 1000 73.7 86.4
300 421.0 188.7 0.380 1000 73.3 85.8
310 426.8 182.9 0.375 1000 72.9 85.1
320 429.1 180.6 0.372 1000 72.7 84.9
330 427.8 181.9 0.374 1000 72.8 85.0
340 426.6 183.1 0.375 1000 72.9 85.2
350 425.3 184.4 0.376 1000 73.0 85.3

DTV Channel 18 (494-500 MHz)
Average Elevation 3.2 to 16.1 km 312.9 meters AMSL

Center of Radiation 609.7 meters AMSL
Antenna Height Above Average Terrain 299 meters

Effective Radiated Power 1000 kW (30 dBk) Horizontal

North Latitude:   46˚ 47' 37"
West Longitude:  92˚ 07' 03"

(NAD-27)

*Based on data from FCC one-second data base.
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39.15 dBu F(50,90)
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