
 

 
Cavell, Mertz & Davis, Inc. 

Exhibit 10 - Statement A 
SPECIAL OPERATING CONDITIONS 

prepared for 
Citadel Broadcasting Company 

WHWK(FM)   Binghamton, New York 
Facility ID 72373 

Ch. 251B   6.7 kW  (DA-MAX)  395 m 

 

Citadel Broadcasting Company (�Citadel�) has completed the construction related to the 

WHWK(FM) facility, as authorized in its construction permit (�CP,� file number BPH-

20030227ABR).  Upon review of the instant application by Commission staff, Citadel requests full 

program test authority and subsequent issuance of a license to cover the construction.  Until full 

program test authority is granted, Citadel will operate the WHWK facility at 50 percent of the 

authorized power, under the automatic program test authority provisions of �73.1620(a)(2).  This 

statement and associated exhibits are provided to comply with the conditions on the CP and with 

�73.316(c)(2) of the Commissions Rules.  

 

As required by special operating Condition 1, the antenna manufacturer’s proof-of-

performance data and related exhibits, along with the manufacturer’s calculated RMS of the 

composite pattern, is supplied as Attachment 1.  The measured, composite antenna pattern is 

depicted in polar form as Figure 1 and in tabular form as Table 1.  A review of the antenna proof-of-

performance data confirms compliance with special operating Condition 4, which specifies that the 

antenna measured relative field strength not exceed, in any azimuth, that authorized by the instant 

Construction Permit. 

 

The installation engineer’s and surveyor’s statements are supplied as Attachments 2 and 3, 

respectively.  These items will satisfy �73.316(c)(vii) and �73.316(c)(viii) and special operating 

Conditions 3 and 2 respectively.   

 

Special operating Condition 5, requires a partial proof of performance both “…prior to 

construction of the tower and subsequent to the installation of all appurtenances thereon…” to 

establish that the directional antenna array of station WNBF(AM) has not been adversely affected. 
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 Field strength measurements to verify the performance of the WNBF antenna system were 

conducted in accordance with the provisions of §73.154 of the Rules.   A ratio analysis was 

conducted using measured directional data acquired both prior to construction of the tower and after 

installation of the WHWK antenna.  The analysis and measured data, attached as Table 2, reveals no 

significant change in the WNBF antenna system performance.  All station monitor points remain 

within the maximums stated on the station license.  The measurements reported herein were made by 

Larry W. Hodge, Engineering Manager of stations WNBF and WHWK.   

 

Pursuant to �73.316(c)(9), a map is supplied as Figure 2����������	��
��
����
����������

(principal community) contour resulting from the measured composite pattern and boundaries of 

Binghamton, New York, the station’s principal community.  As demonstrated thereon, the facility as 

constructed complies with �73.316(c)(9), as the entire principal community is encompassed by the 

principal community contour.   

 

With respect to special operating Condition 6, Citadel will reduce power or cease operation 

as necessary to protect personnel from excessive levels of radiofreqency (“RF”) electromagnetic 

field.  Further, because the WHWK antenna proof of performance (Attachment 1) specifies an 

elevation pattern that differs from that in the original Application for Construction Permit, a 

subsequent evaluation of RF electromagnetic field exposure to the general public is provided below. 

 

The WHWK operation has been evaluated for human exposure to RF energy using the 

procedures outlined by the Federal Communications Commission in FCC OET Bulletin No. 65 

("OET 65").  OET 65 describes a means of determining whether a proposed facility exceeds the RF 

exposure guidelines specified in §1.1310 of the Commission's Rules.  Under present Commission 

policy, a facility may be presumed to comply with the limits in §1.1310 of the Commission's Rules if 

it satisfies the exposure criteria set forth in OET 65.  Based upon that methodology, and as 

demonstrated in the following, the WHWK transmitting system will comply with the cited adopted 

guidelines.  
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Referencing the elevation pattern in Attachment 1, the proposed WHWK antenna will have a 

relative field of 0.4 or less from 20 to 90 degrees below the horizontal plane (i.e.: below the 

antenna).  Thus, a relative field value of 0.4 is used for this calculation.  Under these assumptions, at 

a radiation center of 268.8 meters above ground level, the proposed facility would contribute a power 

density of 1.01 µW/cm2, or 0.50 percent of the “general population/uncontrolled” limit at 2 meters 

above ground level.  The "general population uncontrolled" limit for 98.1 MHz is 200 µW/cm2.  

 

 §1.1307(b)(3) states that facilities contributing less than five percent of the exposure 

limit at locations with multiple emitters (such as the case at hand) are categorically excluded from 

responsibility for taking any corrective action in the areas where their contribution is less than five 

percent.  Since the instant situation meets the five percent exclusion test at all ground level areas, the 

impact of various other facilities near this site may be considered independently from this proposal.  

Accordingly, it is believed that the impact of the proposed operation should not be considered to be a 

factor at ground level as defined under §1.1307(b).  

 

 As demonstrated herein, excessive levels of RF energy will not be caused at publicly 

accessible areas at ground level near the antenna supporting structure.  Consequently, members of 

the general public will not be exposed to RF levels in excess of the Commission's guidelines.  

Nevertheless, tower access will continue to be restricted and controlled by the site owner.  An 

existing fence around the base of the tower will continue to be maintained to restrict access.  

Additionally, appropriate RF exposure warning signs will continue to be posted.   

 

 With respect to worker safety, it is believed that based on the preceding analysis, 

excessive exposure would not occur in areas at ground level.  A site exposure policy is employed 

protecting maintenance workers from excessive exposure when work must be performed on the 

tower in areas where high RF levels may be present.  Such protective measures may include, but will 

not be limited to, restriction of access to areas where levels in excess of the guidelines may be 

expected, and (as required by special operating Condition 6) a power reduction, or the complete 

shutdown of facilities when work or inspections must be performed in areas where the exposure 

guidelines will be exceeded.  On-site RF exposure measurements may also be undertaken to establish 
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the bounds of safe working areas.  Citadel coordinates exposure procedures with all pertinent 

stations. 

 

Regarding the requirements of �73.316(c)(iv)-(vi) of the Commission�s Rules, a 

representative of the applicant advised the undersigned that: 

 

1. The antenna is side-mounted to a steel pylon atop a particular type of antenna support 

structure in accordance with specific instructions provided by the antenna 

manufacturer; 

 

2. The directional antenna is not mounted on the top of an antenna tower which includes 

a top-mounted platform larger than the nominal cross-sectional area of the tower in 

the horizontal plane; and 

 

3. No other antenna of any type is mounted at the same level as the directional antenna, 

and no antenna of any type is mounted within the horizontal or vertical distance 

specified by the antenna manufacturer as being necessary for proper directional 

operation.  The antenna manufacturer (in Attachment 1) verified that a 6 1/8 inch 

coaxial transmission line, which passes through the WHWK antenna aperture, has no 

adverse effect. 

 

The antenna’s input power, as specified by the manufacturer (see Attachment 1) is 2.593 kW 

to achieve the authorized ERP of 6.7 kW.  The transmission line consists of 933 feet of Andrew 

model HJ12-50 line (coaxial, 2-1/4" nominal diameter).  According to the manufacturer, this line has 

a loss of 0.17 dB per 100 feet, yielding a total line loss of 1.59 dB.  A coaxial transmission line 

switch, with additional loss of 0.1 dB is also utilized.  Considering the antenna gain, transmission 

line, and other losses, a transmitter power output of 3.83 kW is required to achieve 6.7 kW ERP.  
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FIGURE 1
COMPOSITE ANTENNA HORIZONTAL PLANE

RADIATION PATTERN
WHWK(FM)  BINGHAMTON, NEW YORK

Ch. 251B   6.7 kW   395 m

prepared March 2004 for

Citadel Broadcasting Company

Cavell, Mertz & Davis, Inc.
Manassas, Virginia

Composite Antenna Pattern
Authorized Envelope Pattern
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Table 1 
COMPOSITE ANTENNA 

HORIZONTAL PLANE RADIATION PATTERN 
prepared for 

Citadel Broadcasting Company  
WHWK(FM) Binghamton, New York 

Facility ID 72373 
Ch. 251B   6.7 kW  395 m 
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Azimuth 

Authorized 
Envelope 
Pattern 
Relative 

Field 

Composite 
Antenna 
Pattern 
Relative 

Field 

Measured 
Maximum 

Polarization 

0 1.000 0.990 Vertical  180 0.400 0.355 Horizontal 

10 1.000 0.990 Vertical  190 0.450 0.340 Horizontal 

20 1.000 0.990 Vertical  200 0.510 0.355 Horizontal 

30 1.000 0.985 Vertical  210 0.570 0.400 Horizontal 

40 1.000 0.980 Vertical  220 0.680 0.485 Horizontal 

50 1.000 0.970 Vertical  230 0.800 0.595 Horizontal 

60 1.000 0.975 Horizontal  240 0.910 0.695 Horizontal 

70 1.000 1.000 Horizontal  250 1.000 0.780 Horizontal 

80 1.000 0.995 Horizontal  260 1.000 0.855 Horizontal 

90 1.000 0.940 Horizontal  270 1.000 0.930 Horizontal 

100 1.000 0.890 Horizontal  280 1.000 0.995 Horizontal 

110 1.000 0.840 Horizontal  290 1.000 1.000 Horizontal 

120 0.910 0.755 Horizontal  300 1.000 1.000 Horizontal 

130 0.800 0.660 Horizontal  310 1.000 0.975 Vertical 

140 0.680 0.560 Horizontal  320 1.000 0.990 Vertical 

150 0.570 0.480 Horizontal  330 1.000 0.990 Vertical 

160 0.510 0.420 Horizontal  340 1.000 0.990 Vertical 

170 0.450 0.380 Horizontal  350 1.000 0.990 Vertical 
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S.O. 23222

Report of Test 6810-3R-DA

for

CITADEL BROADCASTING COMPANY

WHWK   98.1 MHz   BINGHAMTON, NY

OBJECTIVE:

The objective of this test was to demonstrate the directional

characteristics of a 6810-3R-DA to meet the needs of WHWK and to

comply with the requirements of the FCC construction permit, file

number BPH-20030227ABR.

RESULTS:

The measured azimuth pattern for the 6810-3R-DA is shown in Figure

1. Figure 1A shows the Tabulation of the Horizontal Polarization.

Figure 1B shows the Tabulation of the Vertical Polarization. The

calculated elevation pattern of the antenna is shown in Figure 3.

Construction permit file number BPH-20030227ABR indicates that the

Horizontal radiation component shall not exceed 6.7 kW at any

azimuth and is restricted to the following values at the azimuths

specified:

180 Degrees T:  1.05 kW

From Figure 1, the maximum radiation of the Horizontal component

occurs at 070 Degrees T to 079 Degrees T and at 282 Degrees T to

302 Degrees T.  At the restricted azimuth of 180 Degrees T the

Horizontal component is 9.0 dB down from the maximum of 6.7 kW, or

0.84 kW.

dgr
Attachment 1
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The R.M.S. of the Horizontal component is 0.800.  The total

Horizontal power gain is 2.584. The R.M.S. of the Vertical

component is 0.750.  The total Vertical power gain is 2.531.  See

Figure 4 for calculations.  The R.M.S. of the FCC composite pattern

is 0.930. Therefore this Pattern complies with the FCC requirement

of 73.316(c)(2)(ix)(A).
METHOD OF DIRECTIONALIZATION:

One bay of the 6810-3R-DA was mounted on a pole of exact scale to a

Central Tower Pole, Project No. GT-1077. The spacing of the antenna

to the pole was varied to achieve the vertical pattern shown in

Figure 1.  A horizontal parasitic element was placed directly under

the bay.  The position of this horizontal parasitic element was

changed until the horizontal pattern shown in Figure 1 was

achieved.  See Figure 2 for mechanical details.
METHOD OF MEASUREMENT:

As allowed by the construction permit, file number BPH-20030227ABR,

a single level of the 6810-3R-DA was set up on the Howell

Laboratories scale model antenna pattern measuring range.  A scale

of 4.5:1 was used.
SUPERVISION:

Mr. Surette was graduated from Lowell Technological Institute,

Lowell, Massachusetts in 1973 with the degree of Bachelor of

Science in Electrical Engineering.  He has been directly involved

with design and development of broadcast antennas, filter systems

and RF transmission components since 1974, as an RF Engineer for

six years with the original Shively Labs in Raymond, ME and for a

short period of time with Dielectric Communications.  He is

currently an Associate Member of the AFCCE and a Senior Member of

IEEE.  He has authored a chapter on filters and combining systems

for the latest edition of the CRC Electronics Handbook and for the

9th Edition of the NAB Handbook.
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EQUIPMENT:

The scale model pattern range consists of a wooden rotating

pedestal equipped with a position indicator.  The scale model bay

is placed on the top of this pedestal and is used in the

transmission mode at approximately 20 feet above ground level. The

receiving corner reflector is spaced 50 feet away from the rotating

pedestal at the same level above ground as the transmitting model.

The transmitting and receiving signals are carried to a control

building by means of RG-9/U double shielded coax cable.

The control building is equipped with:

Hewlett Packard Model 8753 Network Analyzer

PC Based Controller

Hewlett Packard 7550A Graphics Plotter

The test equipment is calibrated to ANSI/NCSL Z540-1-1994.

TEST PROCEDURES:

The corner reflector is mounted so that the horizontal and vertical

azimuth patterns are measured independently by rotating the corner

reflector by 90 degrees.  The network analyzer was set to 441.45

MHz. Calibrated pads are used to check the linearity of the

measuring system.  For example, 6 dB padding yields a scale reading

of 50 from an unpadded reading of 100 in voltage.  From the

recorded patterns, the R.M.S. values are calculated and recorded as

shown in Figure 1.

Respectfully submitted by:

Robert A. Surette
Manager of RF Engineering
S/O 23222
December 22, 2003





Figure 1A

S/O

DEGREE RELATIVE DEGREE RELATIVE
FIELD FIELD

0 0.890 180 0.355

10 0.910 190 0.340

20 0.930 200 0.355

30 0.940 210 0.400

40 0.950 220 0.485

45 0.950 225 0.540

50 0.960 230 0.595

60 0.975 240 0.695

70 1.000 250 0.780

80 0.995 260 0.855

90 0.940 270 0.930

100 0.890 280 0.995

110 0.840 290 1.000

120 0.755 300 1.000

130 0.660 310 0.960

135 0.605 315 0.920

140 0.560 320 0.890

150 0.480 330 0.860

160 0.420 340 0.860

170 0.380 350 0.880

TABULATION OF HORIZONTAL POLARIZATION
23222

WHWK BINGHAMTON, NY



Figure 1B

S/O
TABULATION OF VERTICAL POLARIZATION

DEGREE RELATIVE DEGREE RELATIVE
FIELD FIELD

0 0.990 180 0.330

10 0.990 190 0.305

20 0.990 200 0.280

30 0.985 210 0.275

40 0.980 220 0.320

45 0.980 225 0.350

50 0.970 230 0.400

60 0.950 240 0.500

70 0.920 250 0.605

80 0.875 260 0.680

90 0.800 270 0.740

100 0.695 280 0.790

110 0.570 290 0.855

120 0.460 300 0.930

130 0.380 310 0.975

135 0.360 315 0.985

140 0.350 320 0.990

150 0.360 330 0.990

160 0.350 340 0.990

170 0.340 350 0.990

23222

WHWK BINGHAMTON, NY







FIGURE 4

S.O. 23222

VALIDATION OF GAIN CALCULATION

WHWK   BINGHAMTON, NY

MODEL 6813-3R-DA

Elevation Gain of 6813-3R-DA equals 1.55

The RMS values are calculated utilizing the data of a
planimeter.

Horizontal RMS divided by Vertical RMS equals
0.800 ÷ 0.750 = 1.067

Elevation Gain of Horizontal Component equals
1.55 x 1.067 = 1.654

Elevation Gain of Vertical Component equals
1.55 x 0.937 = 1.453

Horizontal Azimuth Gain equals 1/(RMS)2

1/(0.800)2 = 1.562

Vertical Azimuth Gain equals 1/(RMS ÷ Max Vert)2

1/(0.75 ÷ 0.99)2 = 1.742

* Total Horizontal Gain is Elevation Gain times Azimuth Gain
  1.654 x 1.562 = 2.584   

* Total Vertical Gain is Elevation Gain times Azimuth Gain
  1.453 x 1.742 = 2.531

ERP divided by Horizontal Gain equals Antenna Input Power
6.7 kW ÷ 2.584 = 2.593 kW

Antenna Input Power times Vertical Gain equals Vertical ERP
2.593 x 2.531 = 6.563 kW

Maximum Value of the Vertical Component squared times the
Maximum ERP equals the Vertical ERP
(0.99)2 x 6.7 kW = 6.567 kW

NOTE:  Calculating the ERP of the Vertical Component by two
methods validates the total antenna gain calculations
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FIGURE 2
PRINCIPAL COMMUNITY COVERAGE

MEASURED COMPOSITE ANTENNA PATTERN

prepared March 2004 for

Citadel Broadcasting Company
WHWK(FM)  Binghamton, New York

Facility ID 72373
Ch. 251B   6.7 kW   395 m

Cavell, Mertz & Davis, Inc.
Manassas, Virginia

WHWK(FM)
Site

Binghamton

70 dBu
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