
 

 

 

 

ENGINEERING EXHIBIT 
 

Digital Television Station 
Application for Minor Modification of Construction Permit 

 
prepared for 

 

Gray Television Licensee, LLC 
KAZS(DT)  Yuma, AZ 

Facility ID 776268 
Ch. 27  100 kW  434 m 

 

 

 Gray Television Licensee, LLC (“Gray”), is the permittee of digital television station 

KAZS, Channel 27, Facility ID 776268, Yuma AZ (file# 0000212367).  KAZS is an unbuilt new 

full power television station which arose from FCC Auction 112.  KAZS is authorized to operate 

at 100 kW effective radiated power (“ERP”) with a directional antenna at 475 meters height above 

average terrain (“HAAT”).  Gray herein seeks a modification of the CP to specify a different 

transmitting location, a reduction antenna height, and a different antenna make and model.  

 

Gray proposes to construct the KAZS facility by installing a side-mounted transmitting 

antenna on the tower structure is associated with FCC Antenna Structure Registration (“ASR”) 

number 1211506.  No increase to the overall structure height will result. 

 

The site proposed herein for KAZS is located 0.26 km from ASR number 1002110, the 

currently authorized site.  The proposed site is also located 0.55 km from ASR number 1225054, 

the site adopted in MB Docket 22-4201 regarding a channel substitution for KAZS.   All three 

tower structures are atop Black Mountain.  

 

The proposed antenna is an elliptically polarized directional Dielectric model 

TFU-16DSB-VP-M-R (30 percent vertical polarization), to be centered 95.4 meters above ground 

level.  The maximum horizontally polarized ERP is 100 kW and the maximum vertically polarized 

ERP is 30 kW.  The vertically polarized component will not exceed the horizontally polarized 

 

1Amendment of Section 73.622(j), Table of Allotments, Television Broadcast Stations (Yuma, AZ), MB 

Docket No. 22-420, RM 11937, DA 23-146, released February 24, 2023. 
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component at any azimuth.  The directional antenna’s azimuthal patterns are depicted in Figures 1 

and 1A for horizontal and vertical polarization, respectively.  The antenna’s elevation pattern is 

provided in Figure 2.   

 

Figure 3 supplies a map that demonstrates compliance with §73.625(a)(1) regarding 

coverage of the entire principal community.  

 

 The proposed 100 kW ERP and directional antenna pattern match the technical parameters 

adopted in MB Docket 22-420.  The change to an adjacent site introduces a 0.55 km lateral shift 

in antenna location.  The proposed antenna’s height above mean sea level decreases by 19.6 meters 

and the HAAT decreases by 17.7 meters below the MB Docket 22-420 parameters.  As depicted 

in Figure 4, the resulting noise limited service contour (“NLSC”) expands beyond that of MB 

Docket 22-420 along a few azimuths but is otherwise a close match and mostly encompassed by 

that of MB Docket 22-420.   

 

 Interference study per FCC OET Bulletin 692 shows that the proposal complies with the 

0.5 percent limit of new interference caused to pertinent nearby full service and Class A television 

stations as required by §73.616.  The interference study output report is provided as Table 1. 

 

 The proposed site is located 37.7 km from the US – Mexico border.  The TVStudy analysis 

shows that no Mexican stations would receive any additional interference from the proposal.  

Figure 4 shows that the proposed NLSC is not extended beyond that of MB Docket 22-420 over 

any part of Mexico.  

 

Human Exposure to Radiofrequency Electromagnetic Field (Environmental) 

 The proposed operation was evaluated for human exposure to RF energy using the 

procedures outlined in the FCC’s OET Bulletin Number 65.  Based on OET-65 equation (10), and 

 

2FCC Office of Engineering and Technology Bulletin number 69, Longley-Rice Methodology for Evaluating 

TV Coverage and Interference, February 6, 2004 (“OET-69”).  This analysis employed the FCC’s current “TVStudy” 

software with the default application processing template settings, 2 km cell size, and 1 km terrain increment.  

Comparisons of various results of this computer program (run on a Mac processor) to the FCCs implementation of 

TVStudy show excellent correlation.  
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considering the antenna relative field in downward elevations (Figure 2), the graph in Figure 5 

depicts calculated power density levels attributable to the proposed facility at locations near the 

site at a height of two meters above ground level.  The maximum calculated RF electromagnetic 

field attributable to the proposed facility is 4.2 percent of the general population / uncontrolled 

MPE limit at any location two meters above ground level.  This is below the five percent threshold 

limit described in §1.1307(b) regarding sites with multiple emitters, categorically excluding the 

applicant from responsibility for taking any corrective action in the areas where the proposal’s 

contribution is less than five percent. 

 

 The general public will not be exposed to RF levels attributable to the proposal in excess 

of the FCC’s guidelines.  RF exposure warning signs will continue to be posted.  With respect to 

worker safety, the applicant will coordinate exposure procedures with all pertinent stations and 

will reduce power or cease operation as necessary to protect persons having access to the site, 

tower, or antenna from RF electromagnetic field exposure in excess of FCC guidelines.  This 

exhibit is limited to the evaluation of exposure to RF electromagnetic field.   

 

 

List of Attachments 

Figure 1, 1A Antenna Azimuthal Pattern 

Figure 2 Antenna Elevation Pattern 

Figure 3 Proposed Coverage Contours 

Figure 4 Coverage Contour Comparison 

Figure 5 Calculated RF Electromagnetic Field 

Table 1 TVStudy Analysis of Proposal 

Form 2100 Saved Version of Engineering Sections of FCC Form at Time of Upload  

 

 

 

Chesapeake RF Consultants, LLC 
Joseph M. Davis, P.E.      August 29, 2023 
207 Old Dominion Road Yorktown, VA  23692  703-650-9600 
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Figure 1
Antenna Azimuthal Pattern
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Figure 2
Antenna Elevation Pattern
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Figure 3
Proposed Coverage Contours

KAZS(DT)  Yuma, AZ
Facility ID 776268

Ch. 27  100 kW  434 m

prepared for
Gray Television Licensee, LLC

August, 2023

Proposed KAZS
48 dBµ 

(Principal Community)
41 dBµ 

(Noise Limited Service Contour)

U.S. Area U.S. Population
Proposed Digital Coverage (sq. km) (2010 Census)
Within Noise Limited Service Contour 17,830.5 382,137
OET Bulletin 69:  TVStudy
Within noise limited contour 18,298.6 387,928
Not affected by terrain losses 16,227.7 387,535
Lost to all interference 447.0 1,582
Net Interference-Free Service 15,780.7 385,953

Yuma, AZ

United States

Mexico

United States

Mexico



Yuma

Maricopa

La Paz

Imperial

Riverside

San Diego

San Diego

Tijuana

Mexicali

San Bernardino

Ensenada

Chula Vista

Moreno Valley

Escondido

San Luis Rio Colorado

El Cajon
Yuma

Santee

Apple Valley

Poway

Hemet

Tecate

Temecula

Palm Springs

Indio

El Centro

Yucaipa

Cathedral City

Lake Havasu City

Palm Desert

Imperial Beach

Banning

Rosarito

Brawley

La Quinta

Desert Hot Springs

Yucca Valley Twentynine Palms

Ramona

Guadalupe Victoria

V-Soft Communications LLC ® ©

Scale 1:1,500,000

0 20 40 60
  km

\\0\00\\0\\00\\

   \00\\00\00\\0\

       \\00\\0\0\\0\

          \00\\0\0\0\0

               0\0\\0\0\\

                    0\0\\0\

                            0\0\

Chesapeake RF Consultants, LLC
Radiofrequency Consulting Engineers

Digital Television and Radio

\\0\00\\0\\00\\

   \00\\00\00\\0\

       \\00\\0\0\\0\

          \00\\0\0\0\0

               0\0\\0\0\\

                    0\0\\0\

                           

\

0

0\ \0

Figure 4
Coverage Contour Comparison

KAZS(DT)  Yuma, AZ
Facility ID 776268

Ch. 27  100 kW  434 m

prepared for
Gray Television Licensee, LLC

August, 2023
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(black - dashed)

Proposed KAZS 
Ch. 27  100 kW  434 m
41 dBµ Contour (NLSC)

(blue - solid)
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Figure 5
Calculated RF Electromagnetic Field

KAZS(DT)  Yuma, AZ
Facility ID 776268

Ch. 27  100 kW  434 m

prepared for
Gray Television Licensee, LLC

August, 2023
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Graph depicts calculated percentage of General Population/Uncontrolled Maximum 
Exposure Limit attributable to KAZS for locations 2 meters above ground level.  
Flat terrain assumed.  Calculations conducted pursuant to FCC OET Bulletin Number 65.



Table 1  KAZS TVStudy Analysis of Proposal 
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tvstudy v2.2.5 (4uoc83) 
Database: localhost,  Study: KAZS 1211506_CP-MOD,  Model: Longley-Rice 
Start: 2023.08.29 15:00:59 
 
Study created: 2023.08.29 15:00:59 
 
Study build station data: LMS TV 2023-08-28 
 
    Proposal: KAZS D27 DT APP YUMA, AZ 
 File number: KAZS 1211506 CP-MOD 
 Facility ID: 776268 
Station data: User record 
   Record ID: 80 
     Country: U.S. 
        Zone: II 
 
Search options: 
Non-U.S. records included 
Baseline record excluded if station has CP 
 
Stations potentially affected by proposal: 
 
IX   Call      Chan       Svc Status  City, State               File Number             Distance 
No   KUTP      D26        DT  LIC     PHOENIX, AZ               BLCDT20130625AAK        259.2 km 
Yes  KMIR-TV   D26        DT  LIC     PALM SPRINGS, CA          BLANK0000075143         174.4 
No   KSWB-TV   D26        DT  LIC     SAN DIEGO, CA             BLANK0000068712         200.7 
No   KTVW-CD   D27        DC  LIC     FLAGSTAFF/DONEY PARK, AZ  BLDTA20140421ACI        372.6 
Yes  KASW      D27        DD  LIC     PHOENIX, AZ               BLANK0000204930         259.1 
Yes  KVER-CD   D27        DC  LIC     INDIO, CA                 BLANK0000074955         174.3 
No   KPOM-CD   D27        DC  LIC     ONTARIO, CA               BLANK0000189414         326.0 
No   KESQ-TV   D28        DT  LIC     PALM SPRINGS, CA          BLANK0000078362         174.4 
No   XHEBC     D26        DT  LIC     ENSENADA, BN              BLANKBPFS20160301ABP    213.8 
No   XHSFB     D26        DT  LIC     SAN FELIPE, BN            BLANKBPFS20151106AAJ    225.4 
Yes  XHBJ      D27        DT  LIC     TIJUANA, BN               BLANKBPFS20160302ADP    215.5 
No   XHAQ      D28        DT  LIC     MEXICALI, BN              BLANKBPFS20050721AFZ     78.5 
No   XHJK      D28        DT  LIC     TIJUANA, BN               BLANKBPFS20091104ADT    215.4 
 
No non-directional AM stations found within 0.8 km 
 
No directional AM stations found within 3.2 km 
 
Record parameters as studied: 
 
    Channel: D27 
   Latitude:  33  3  2.10 N (NAD83) 
  Longitude: 114 49 40.90 W 
Height AMSL: 711.1 m 
       HAAT: 433.9 m 
   Peak ERP: 100 kW 
    Antenna: KAZS Ch27 C-80032 0.0 deg 
Elev Pattrn: Generic 
  Elec Tilt: 0.75 
 
40.0 dBu contour: 
Azimuth      ERP       HAAT   Distance 
  0.0 deg   6.05 kW   342.5 m   66.6 km 
 45.0       4.91      425.4     70.4 
 90.0       42.4      519.5     89.8 
135.0       97.8      432.6     90.5 
180.0       80.1      476.5     91.7 
225.0       83.7      506.3     94.2 
270.0       95.8      456.1     91.7 
315.0       34.0      312.0     74.4 
 
Distance to Canadian border: 1772.8 km 
 
**Proposal is within coordination distance of Mexican border 
Distance to Mexican border: 37.7 km 
 
Conditions at FCC monitoring station: Douglas AZ 
Bearing: 108.1 degrees   Distance: 515.8 km 
 
Proposal is not within the West Virginia quiet zone area 
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Conditions at Table Mountain receiving zone: 
Bearing: 44.6 degrees   Distance: 1159.4 km 
 
 
Study cell size: 2.00 km 
Profile point spacing: 1.00 km 
 
Maximum new IX to full-service and Class A: 0.50% 
Maximum new IX to LPTV: 2.00% 
 
 
-------------------------------------------------------------------------------------------------------- 
Interference to BLANK0000075143 LIC scenario 1 
 
             Call      Chan  Svc Status  City, State               File Number             Distance 
Desired:     KMIR-TV   D26   DT  LIC     PALM SPRINGS, CA          BLANK0000075143          
 
Undesireds:  KAZS      D27   DT  BL      YUMA, AZ                  DTVBL776268             174.0 km 
             KAZS      D27   DT  APP     YUMA, AZ                  KAZS 1211506 CP-MOD     174.4 
             KVEA      D25   DT  LIC     CORONA, CA                BLANK0000136469         155.4 
             KUVI-DT   D26   DT  LIC     BAKERSFIELD, CA           BLANK0000081232         273.8 
             KSWB-TV   D26   DT  LIC     SAN DIEGO, CA             BLANK0000068712         138.2 
             KSKJ-CD   D26   DC  LIC     VAN NUYS, CA              BLANK0000071612         154.8 
             KTNV-TV   D26   DT  APP     LAS VEGAS, NV             BLANK0000145120         263.5 
             KPOM-CD   D27   DC  LIC     ONTARIO, CA               BLANK0000189414         154.9 
             XHEXT     D25   DT  LIC     MEXICALI, BN              BLANKBPFS20050721BFG    164.8 
 
        Service area       Terrain-limited       IX-free, before        IX-free, after    Percent New IX 
 24915.7   2,760,914   12602.4     730,764   12342.2     717,156   12350.2     717,156    -0.06     0.00 
 
Undesired                         Total IX     Unique IX, before      Unique IX, after 
KAZS D27 DT BL            48.0           0      48.0           0                       
KAZS D27 DT APP           40.0           0                            40.0           0 
KVEA D25 DT LIC           40.1       8,838       8.0         335       8.0         335 
KUVI-DT D26 DT LIC        12.0           0       0.0           0       0.0           0 
KSWB-TV D26 DT LIC       104.2      12,535      48.1       4,037      48.1       4,037 
KSKJ-CD D26 DC LIC        20.0          31      12.0           0      12.0           0 
KTNV-TV D26 DT APP       100.0         499      64.0         463      64.0         463 
KPOM-CD D27 DC LIC        16.0         490       4.0         234       4.0         234 
XHEXT D25 DT LIC           4.0           0       4.0           0       4.0           0 
 
-------------------------------------------------------------------------------------------------------- 
Interference to BLANK0000204930 LIC scenario 1 
 
             Call      Chan  Svc Status  City, State               File Number             Distance 
Desired:     KASW      D27   DD  LIC     PHOENIX, AZ               BLANK0000204930          
 
Undesireds:  KAZS      D27   DT  BL      YUMA, AZ                  DTVBL776268             259.2 km 
             KAZS      D27   DT  APP     YUMA, AZ                  KAZS 1211506 CP-MOD     259.1 
             KUTP      D26   DT  LIC     PHOENIX, AZ               BLCDT20130625AAK          0.1 
             KTVW-CD   D27   DC  LIC     FLAGSTAFF/DONEY PARK, AZ  BLDTA20140421ACI        188.7 
             KUAS-TV   D28   DT  LIC     TUCSON, AZ                BLEDT20030115ABS        158.8 
 
        Service area       Terrain-limited       IX-free, before        IX-free, after    Percent New IX 
 35441.3   4,174,437   28722.6   4,161,651   28538.3   4,161,631   28542.3   4,161,631    -0.01     0.00 
 
Undesired                         Total IX     Unique IX, before      Unique IX, after 
KAZS D27 DT BL            56.2           0      56.2           0                       
KAZS D27 DT APP           52.1           0                            52.1           0 
KUTP D26 DT LIC          100.1           7     100.1           7     100.1           7 
KTVW-CD D27 DC LIC        24.0          13      24.0          13      24.0          13 
KUAS-TV D28 DT LIC         4.0           0       4.0           0       4.0           0 
 
-------------------------------------------------------------------------------------------------------- 
Interference to BLANK0000074955 LIC scenario 1 
 
             Call      Chan  Svc Status  City, State               File Number             Distance 
Desired:     KVER-CD   D27   DC  LIC     INDIO, CA                 BLANK0000074955          
 
Undesireds:  KAZS      D27   DT  BL      YUMA, AZ                  DTVBL776268             173.9 km 
             KAZS      D27   DT  APP     YUMA, AZ                  KAZS 1211506 CP-MOD     174.3 
             KMIR-TV   D26   DT  LIC     PALM SPRINGS, CA          BLANK0000075143           0.1 
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             KPOM-CD   D27   DC  LIC     ONTARIO, CA               BLANK0000189414         154.9 
             KESQ-TV   D28   DT  LIC     PALM SPRINGS, CA          BLANK0000078362           0.1 
 
        Service area       Terrain-limited       IX-free, before        IX-free, after    Percent New IX 
  7485.4     625,728    5161.3     446,703    5029.2     434,420    5013.2     435,341     0.32    -0.21 
 
Undesired                         Total IX     Unique IX, before      Unique IX, after 
KAZS D27 DT BL            71.9       1,340      55.9         949                       
KAZS D27 DT APP           83.8          28                            71.8          28 
KMIR-TV D26 DT LIC        60.1       7,010       8.0          27      16.1         418 
KPOM-CD D27 DC LIC         8.0       4,324       8.0       4,324       8.0       4,324 
KESQ-TV D28 DT LIC        52.1       6,592       4.0           0       4.0           0 
 
-------------------------------------------------------------------------------------------------------- 
Interference to BLANKBPFS20160302ADP LIC scenario 1 
 
             Call      Chan  Svc Status  City, State               File Number             Distance 
Desired:     XHBJ      D27   DT  LIC     TIJUANA, BN               BLANKBPFS20160302ADP     
 
Undesireds:  KAZS      D27   DT  BL      YUMA, AZ                  DTVBL776268             215.5 km 
             KAZS      D27   DT  APP     YUMA, AZ                  KAZS 1211506 CP-MOD     215.5 
             KSWB-TV   D26   DT  LIC     SAN DIEGO, CA             BLANK0000068712          23.7 
             KPOM-CD   D27   DC  LIC     ONTARIO, CA               BLANK0000189414         212.6 
             XHJK      D28   DT  LIC     TIJUANA, BN               BLANKBPFS20091104ADT      0.1 
 
        Service area       Terrain-limited       IX-free, before        IX-free, after    Percent New IX 
  5848.8   2,542,242    5151.2   2,449,279    3676.6   2,048,112    3688.7   2,048,180    -0.33    -0.00  
(in U.S.) 
  4815.4   1,742,743    3879.8   1,691,837    2847.5   1,648,382    2859.5   1,650,190    -0.42    -0.11 
 
Undesired                         Total IX     Unique IX, before      Unique IX, after 
KAZS D27 DT BL            24.1          68      16.1          68                        (in U.S.) 
KAZS D27 DT APP            8.0           0                             4.0           0  (in U.S.) 
KAZS D27 DT BL            20.1       1,808      12.1       1,808                       
KAZS D27 DT APP            0.0           0                             0.0           0 
KSWB-TV D26 DT LIC       937.4     379,110     596.9     355,938     600.9     355,938  (in U.S.) 
KSWB-TV D26 DT LIC       584.5      16,812     173.1         398     173.1         398 
KPOM-CD D27 DC LIC       805.5      26,974     489.0       6,951     489.0       6,951  (in U.S.) 
KPOM-CD D27 DC LIC       294.3      29,826      68.5      10,672      68.5      10,672 
XHJK D28 DT LIC           60.1      18,187      32.1      15,038      32.1      15,038  (in U.S.) 
XHJK D28 DT LIC          754.5      14,185     294.7      11,401     294.7      11,401 
 
-------------------------------------------------------------------------------------------------------- 
Interference to proposal scenario 1 
 
             Call      Chan  Svc Status  City, State               File Number             Distance 
Desired:     KAZS      D27   DT  APP     YUMA, AZ                  KAZS 1211506 CP-MOD      
 
Undesireds:  KMIR-TV   D26   DT  LIC     PALM SPRINGS, CA          BLANK0000075143         174.4 km 
             KASW      D27   DD  LIC     PHOENIX, AZ               BLANK0000204930         259.1 
             KVER-CD   D27   DC  LIC     INDIO, CA                 BLANK0000074955         174.3 
             XHAQ      D28   DT  LIC     MEXICALI, BN              BLANKBPFS20050721AFZ     78.5 
 
        Service area       Terrain-limited               IX-free        Percent IX 
 18298.6     387,928   16227.7     387,535   15736.8     385,953     3.03     0.41 
  4065.9   1,057,876    4061.9   1,057,876    3985.5   1,021,187     1.88     3.47  (in Mexico) 
 
Undesired                         Total IX             Unique IX   Prcnt Unique IX 
KMIR-TV D26 DT LIC         8.0           0       0.0           0     0.00     0.00 
KASW D27 DD LIC           28.1          79      28.1          79     0.17     0.02 
KVER-CD D27 DC LIC       418.9       1,503     371.1       1,503     2.29     0.39 
XHAQ D28 DT LIC           83.8           0      43.9           0     0.27     0.00 
XHAQ D28 DT LIC           76.4      36,689      76.4      36,689     1.88     3.47  (in Mexico) 
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