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S.O. 32097 

Report of Test  6014-14/1-DA 

for 

Calvary Chapel of Honolulu, Inc. 

KLHT    91.5 MHz  Honolulu, HI 

 

 

OBJECTIVE: 

The objective of this test was to demonstrate the directional characteristics of a 6014-14/1-DA to 

meet the needs of KLHT and to comply with the requirements of the FCC construction permit, file 

number BNPED-1996041MA.  This test characterizes only the radiation characteristics of the 

antenna when mounted on the tower as described.  It does not represent or imply any guarantee 

of specific coverage which can be influenced by factors beyond the scope of this test. 

 

RESULTS: 

The following Figures are the results of the measurements from our pattern range: 

 

Figure 1A - Measured Azimuth Pattern with the FCC Composite 
Figure 1B - Measured Composite Azimuth Pattern with the FCC Composite 
Figure 1C - Tabulation of the Horizontal Polarization for the Measured Azimuth Pattern 
Figure 1D - Tabulation of the Vertical Polarization for the Measured Azimuth Pattern 
Figure 1E - Tabulation of the Measured Composite Azimuth Pattern 
Figure 1F - Tabulation of the FCC Composite 

 

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

Construction permit file number BNPED-1996041MA indicates that the Horizontal radiation 

component shall not exceed 100 kW at any azimuth and is restricted to the following values at the 

azimuths specified: 

 

220 - 230   Degrees True  (clockwise):  4.0 kilowatts 
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From Figure 1A, the maximum radiation of the Horizontal component occurs at 84 Degrees True 

to 86 Degrees True.  At the restricted azimuth of 20-230 Degrees True (clockwise) the Horizontal 

component is 16.773 dB down from the maximum of 100 kW, or 2.103 kW. 

 

The R.M.S. of the Horizontal component is 0.464.  The total Horizontal power gain is 33.624.  The 

R.M.S. of the Vertical component is 0.459.  The total Vertical power gain is 29.710.  The R.M.S. 

of the FCC composite pattern is 0.530. The R.M.S. of the measured composite pattern is 0.471.  

Eighty-five percent (85%) of the original authorized FCC composite pattern is 0.451.  Therefore 

this pattern complies with the FCC requirement of 73.316(c)(2)(ix)(A). 

 

METHOD OF DIRECTIONALIZATION: 

One bay of the 6014-14/1-DA was mounted on a tower of precise scale to the PI-Rod Self 

supported tower at the KLHT site. The spacing of the antenna to the tower was varied to achieve 

the horizontal and vertical patterns shown in Figure 1A.  See Figure 2 for mechanical details. 

 

METHOD OF MEASUREMENT: 

As allowed by the construction permit, file number BNPED-1996041MA, a single level of the 

6014-14/1-DA was set up on the Shively Labs 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 a Life 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 and 

10th Editions 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 4395A Network Analyzer 

 PC Based Controller 

 Hewlett Packard 7550A Graphics Plotter 

All testing is carried out in strict accordance with approved procedures under our ISO9001:2008. 

 

TEST PROCEDURES: 

The receiving antenna system is mounted so that the horizontal and vertical azimuth patterns are 

measured independently. The network analyzer was set to 411.75 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 1A. 

 

Respectfully submitted by: 

 

Robert A. Surette 
Director of Sales Engineering 
S/O 32097 
October 28, 2014 
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0.471 Scale 4.5 : 1
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Plot
Scale 4.5 : 1

Pattern Type Directional H/V Composite
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Azimuth Rel Field Azimuth Rel Field
0 0.190 180 0.180
10 0.250 190 0.120
20 0.340 200 0.155
30 0.430 210 0.155
40 0.550 220 0.145
45 0.615 225 0.140
50 0.680 230 0.135
60 0.805 240 0.125
70 0.915 250 0.120
80 0.990 260 0.125
90 0.990 270 0.135

100 0.915 280 0.145
110 0.810 290 0.140
120 0.690 300 0.130
130 0.590 310 0.090
135 0.525 315 0.095
140 0.475 320 0.100
150 0.375 330 0.110
160 0.300 340 0.130
170 0.240 350 0.150

Figure 1C
Tabulation of Horizontal Azimuth Pattern

KLHT Honolulu, HI



Azimuth Rel Field Azimuth Rel Field
0 0.210 180 0.190
10 0.270 190 0.160
20 0.350 200 0.150
30 0.450 210 0.145
40 0.560 220 0.145
45 0.620 225 0.150
50 0.670 230 0.150
60 0.780 240 0.120
70 0.875 250 0.075
80 0.935 260 0.080
90 0.940 270 0.100

100 0.915 280 0.120
110 0.835 290 0.120
120 0.720 300 0.110
130 0.590 310 0.100
135 0.530 315 0.100
140 0.480 320 0.105
150 0.390 330 0.130
160 0.310 340 0.170
170 0.240 350 0.180

Figure 1D
Tabulation of Vertical Azimuth Pattern 

KLHT Honolulu, HI



Azimuth Rel Field Azimuth Rel Field
0 0.210 180 0.190
10 0.270 190 0.160
20 0.350 200 0.155
30 0.450 210 0.155
40 0.560 220 0.145
45 0.620 225 0.150
50 0.680 230 0.150
60 0.805 240 0.125
70 0.915 250 0.120
80 0.990 260 0.125
90 0.990 270 0.135

100 0.915 280 0.145
110 0.835 290 0.140
120 0.720 300 0.130
130 0.590 310 0.100
135 0.530 315 0.100
140 0.480 320 0.105
150 0.390 330 0.130
160 0.310 340 0.170
170 0.240 350 0.180

Figure 1E
Tabulation of Composite Azimuth Pattern 

KLHT Honolulu, HI



Azimuth Rel Field Azimuth Rel Field
0 0.325 180 0.275
10 0.390 190 0.245
20 0.470 200 0.220
30 0.560 210 0.205
40 0.655 220 0.200
50 0.755 230 0.200
60 0.850 240 0.200
70 0.955 250 0.200
80 1.000 260 0.200
90 1.000 270 0.200

100 1.000 280 0.200
110 0.900 290 0.200
120 0.800 300 0.200
130 0.705 310 0.200
140 0.605 320 0.200
150 0.510 330 0.215
160 0.410 340 0.235
170 0.330 350 0.270

KLHT Honolulu, HI

Figure 1F 
Tabulation of FCC Directional Composite





Antenna Mfg.: Shively Labs Date: 10/28/2014
Antenna Type: 6014-14/1-DA

Station: new FM Beam Tilt 0
Frequency: 91.5 Gain (Max) 33.624 15.267 dB
Channel #: 218 Gain (Horizon) 33.624 15.267 dB

Figure: 3
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Antenna Mfg.: Shively Labs Date: 10/28/2014
Antenna Type: 6014-14/1-DA

Station: new FM Beam Tilt 0
Frequency: 91.5 Gain (Max) 33.624 15.267 dB
Channel #: 218 Gain (Horizon) 33.624 15.267 dB

Figure: 3
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Antenna Mfg.: Shively Labs Date: 10/28/2014
Antenna Type: 6014-14/1-DA

Station: new FM Beam Tilt 0
Frequency: 91.5 Gain (Max) 33.624 15.267 dB
Channel #: 218 Gain (Horizon) 33.624 15.267 dB

Figure: 3

Angle of 
Depression 

(Deg)
Relative 

Field

Angle of 
Depression 

(Deg)
Relative 

Field

Angle of 
Depression 

(Deg)
Relative 

Field

Angle of 
Depression 

(Deg)
Relative 

Field

-90 0.000 -44 0.059 0 1.000 46 0.042
-89 0.015 -43 0.043 1 0.911 47 0.015
-88 0.028 -42 0.015 2 0.671 48 0.016
-87 0.041 -41 0.018 3 0.355 49 0.043
-86 0.053 -40 0.046 4 0.057 50 0.061
-85 0.063 -39 0.059 5 0.147 51 0.065
-84 0.072 -38 0.053 6 0.220 52 0.055
-83 0.079 -37 0.029 7 0.173 53 0.033
-82 0.083 -36 0.005 8 0.059 54 0.005
-81 0.085 -35 0.038 9 0.058 55 0.024
-80 0.084 -34 0.058 10 0.125 56 0.049
-79 0.080 -33 0.057 11 0.123 57 0.067
-78 0.073 -32 0.034 12 0.063 58 0.073
-77 0.062 -31 0.002 13 0.018 59 0.068
-76 0.048 -30 0.039 14 0.080 60 0.054
-75 0.031 -29 0.061 15 0.097 61 0.032
-74 0.012 -28 0.059 16 0.067 62 0.005
-73 0.008 -27 0.031 17 0.009 63 0.022
-72 0.029 -26 0.011 18 0.048 64 0.047
-71 0.048 -25 0.050 19 0.078 65 0.067
-70 0.065 -24 0.069 20 0.071 66 0.081
-69 0.078 -23 0.058 21 0.032 67 0.087
-68 0.086 -22 0.019 22 0.019 68 0.086
-67 0.087 -21 0.032 23 0.058 69 0.078
-66 0.081 -20 0.071 24 0.069 70 0.065
-65 0.067 -19 0.078 25 0.050 71 0.048
-64 0.047 -18 0.048 26 0.011 72 0.029
-63 0.022 -17 0.009 27 0.031 73 0.008
-62 0.005 -16 0.067 28 0.059 74 0.012
-61 0.032 -15 0.097 29 0.061 75 0.031
-60 0.054 -14 0.080 30 0.039 76 0.048
-59 0.068 -13 0.018 31 0.002 77 0.062
-58 0.073 -12 0.063 32 0.034 78 0.073
-57 0.067 -11 0.123 33 0.057 79 0.080
-56 0.049 -10 0.125 34 0.058 80 0.084
-55 0.024 -9 0.058 35 0.038 81 0.085
-54 0.005 -8 0.059 36 0.005 82 0.083
-53 0.033 -7 0.173 37 0.029 83 0.079
-52 0.055 -6 0.220 38 0.053 84 0.072
-51 0.065 -5 0.147 39 0.059 85 0.063
-50 0.061 -4 0.057 40 0.046 86 0.053
-49 0.043 -3 0.355 41 0.018 87 0.041
-48 0.016 -2 0.671 42 0.015 88 0.028
-47 0.015 -1 0.911 43 0.043 89 0.015
-46 0.042 0 1.000 44 0.059 90 0.000
-45 0.059 45 0.059



FM Broadcast Field Strength Measurement KLHT FM
2/11/16

A field strength measurement was done at 11:45AM February 11, 2016 using a Audemat 

Navigator 100 FM monitor serial #001961 and confirmed with resident FCC agent Ryan 

Hagihara at the designated measurement point at the Waipahu, Hawaii monitoring 

station. Transmitter TPO was confirmed as 3.57 KW on 91.5 MHz. The reading 

averaged 4.8mv on the linear scale of the FCC’s FIM-71 field strength meter which 

agreed within 10%  of the Audemat FM monitor and was thus proved to be far below the 

27mv limit required at the Hawaii FCC monitoring station by the construction permit’s 

Special operating conditions or restrictions, section 8.

Sincerely,
Ernie Nearman, Broadcast Resources Company

___________________________________________________

Chief Engineer KLHT FM Honolulu Hawaii

brc@hawaii.rr.com



KLHT FM RF Exposure Measurements
to verify compliance with  FCC OET Bulletin 65

 limits for maximum permissible exposure (MPE)
at the transmitter site

March 21, 2016

The transmitter site of KLHT FM is shared with KAIM FM, KQMQ FM, KORL FM & KHCM FM, with a 
common antenna system. Also utilizing the tower are KHLU TV, KALO TV, and KAAH TV. All stations 
were running at licensed power during the test, except KHCM FM, which is only used as an 
emergency backup for the main, a downtown site. No transmitter for KHCM FM is installed at the site.

The results of these measurements show the exposure levels for the uncontrolled areas at the KLHT 
FM shared transmitter site meet the FCC OET Bulletin 65 limit of 0.2 mw/cm2 with a maximum of 0.02 
mw/cm2  just outside the entrance gate at the bottom of the site’s driveway with gate closed. 

The measurement results in the controlled area are in compliance with the FCC OET Bulletin 65 limit 
of 1.0 mw/cm2,  except in the immediate tower yard that is separately fenced with appropriate 
signage. Inside the tower fence area, the maximum was 1.63 mw/cm2.
It is also nearly exceeded in the area within 3 feet outside of the tower’s fence below the east leg of 
tower below the KHLU TV 46 antenna, next to driveway.  The maximum reading was 0.945 mw/cm2  
in this hot area. Signage warning of this is installed.

These measurements were made with a Narda NBM 550 RF Exposure meter using recommended 
measurement procedures. 

Further details of the test equipment used in this report are at the end of this report.

Sincerely,

brc@hawaii.rr.com

mailto:brc@hawaii.rr.com?subject=
mailto:brc@hawaii.rr.com?subject=


All mw/cm2 
measurements 
are maximums

Uncontrolled area

Controlled area

Entry 
Gate

KAIM, KQMQ, KLHT, KORL FM 
& KHLU, KAAH, KALO TV

Transmitter Site 
150 Palehua Road Kapolei, HI

0.021 mw/cm2

0.004 mw/cm2

0.007 mw/cm2

0.009 
mw/cm2

0.015 mw/cm2

0.001 mw/cm2

0.223 mw/cm2

3/21/2016



Outside Front Gate & south walk downhill on Palehua Road
Uncontrolled area

Palehua Road
15 MPH sign

Main Entry 
Gate center

14:39:57
3/21/16

HECO pole
#557660

Limit MPE 
Uncontrolled 

Area

14:49:51
3/21/16

Palehua Road
southmost



�

0.923

0.945 

0.861

0.036

0.338

0.278
0.384

KAAH
TV

KALO
TVKLHT

FM
KAIM
FM

KHLU
TV

KQMQ-
KORL

FM

0.013

0.014

0.0158

0.0187

0.0557

0.116

All measurements in
mw/cm2 and are maximums

KAIM, KQMQ, KLHT, KORL FM & 
KHLU, KAAH, KALO TV

Transmitter Site 
150 Palehua Road, Kapolei, HI

Entry gate (open) & walk 
up driveway to top of site

Controlled area

Main Entry 
Gate open

14:47:21
3/21/16

HECO pole
#557662

Limit MPE 
Controlled  Area

14:52:16
3/21/16

HECO pole
#557664

original site 
entry gate

Below KHLU 
antenna east 

tower leg
2nd 

entry gate

0.160

East fence 
line

East leg of tower is mounting for KHLU TV at 
bottom and 14 panel shared FM antenna on top

1.626 

Maximum 

0.0430

0.283



Entry gate open & walk up driveway to top of site
Controlled area



Southwest corner to North tower fence, West side
Controlled area

Southwestern 
corner

15:00:43
3/21/16

West fence 
KAAH TV

Limit MPE 
Controlled  Area

15:03:28
3/21/16

West site fence 
to tower fence

Southwest corner to North tower fence, West side
Controlled area

West fence
at Sat Dish

KHLU TV
Door

West
combiner door

KQMQ FM
Door

Tower fence 
to building 

west



�

Inside tower immediate fence
Controlled area

Access gate
w/gate open

15:07:54
3/21/16

Southwest 
corner

Limit MPE 
Controlled  Area

15:11:34
3/21/16

Northwest 
corner

Center 
east tower 

face
West

combiner door

Northeast 
fence 
corner

Access gate 
w/gate shutWest tower 

leg

North tower 
leg below 

KHLU TV 
antenna 1/3 

distance to 
gate

Inside tower immediate fence 
Controlled area
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Inside FM Combiner / Electric service room
 Controlled area

Combiner 
room entry

15:13:13
3/21/16

Limit MPE 
Controlled  Area

15:15:53
3/21/16

KORL 
input port

Northwest 
corner

West
combiner door

Combiner 
midpoint

Electrical panels north

Inside FM Combiner / Electric service room
 Controlled area

KAIM input 
port

97.5 
input port
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Inside KLHT FM / TV combiner room
 Controlled area

KLHT FM 
room entry

15:16:49
3/21/16

Limit MPE 
Controlled  Area

15:18:34
3/21/16

TV electrical 
panels

North end 
TV combiner

Southwest 
corner

Behind KLHT 
transmitter

Northwest 
corner South end 

TV combiner

KLHT FM
 door open

Inside KLHT FM / TV combiner room
 Controlled area
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East tower leg “hot spot”

East tower leg “hot spot”

East tower leg “hot spot”

East tower leg
 Controlled area
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Operating Mode HIGH FREQUENCY
Number of Sub Indices 60
Storing Date 3/21/16
Storing Time 14:47:16
Dataset Type TIM
Voice Comment Available NO
Dataset Fine Type T1
GPS Flag DIFF
Device Product Name NBM-550
Device Serial Number B-1032
Device Cal Due Date 9/29/17
Probe Product Name EF0391
Probe Serial Number A-0917
Probe Cal Due Date 11/19/17
Probe Field Type E
Probe Connection Type A
Probe Lower Frequency Limit A 100 kHz
Probe Upper Frequency Limit A 3 GHz
Probe Lower Frequency Limit B 100 kHz
Probe Upper Frequency Limit B 3 GHz
Probe Emin A 185.0 mV/m
Probe Emax A 300.0 V/m
Probe Emin B 185.0 mV/m
Probe Emax B 300.0 V/m
Shaped Probe NO
Standard ID 1
Standard Name FCC 1997 Occupational
Apply Standard ON
Frequency 10 MHz
Apply Correction Frequency OFF
Eref_E(f) 184.2 V/m
Eref_H(f) 184.3 V/m
Combi Probe Use E_H
Unit mW/cm²
Results Format FIXED
Auto-Zero Interval OFF

Narda NBM-550 used in this test:
equipment data


