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Walla Walla, Washington   Channel 295D
NIER Study for License Application

Facilities Constructed 
FM translator K295AV has been constructed as authorized in BPFT-20100315ACB, on Channel
295D (106.9 MHz) with an effective radiated power of 240 Watts.  The translator will operate with
separate vertically-polarized and horizontally-polarized antennas.

The construction permit bears a condition #1, which states:

The permittee/licensee shall, upon completion of construction and
during the equipment test period, make proper radiofrequency
electromagnetic (RF) field strength measurements throughout the
transmitter site area to determine if there are any areas that exceed
the FCC guidelines for human exposure to RF fields. If necessary, a
fence must be erected at such distances and in such a manner as to
prevent the exposure of humans to RF fields in excess of the FCC
Guidelines (OET Bulletin No. 65, Edition 97-01, August 1997). The
fence must be a type which will preclude casual or inadvertent access,
and must include warning signs at appropriate intervals which describe
the nature of the hazard. Any areas within the fence found to exceed
the recommended guidelines must be clearly marked with appropriate
visual warning signs.

Owing to the vertical plane patterns of the log-periodic antennas used for this installation, and to
the fact that apart from co-located K201DX the next-nearest broadcast user is located some 1900
feet distant, post-construction measurements are not believed to be necessary in this instance.

NIER Calculations 
The power density calculations shown below were made using the techniques outlined in OET
Bulletin No. 65.  "Ground level" calculations in this report have been made at a reference height
of 2 meters above ground to provide a worst-case estimate of exposure for persons standing on
the ground in the vicinity of the tower.  The equation shown below was used to calculate the ground
level power density figures from each antenna.    
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Where: AdjERP(Watts) is the maximum lobe effective radiated power times the element
pattern factor times the array pattern factor. 

 
D is the distance in meters from the center of radiation to the calculation point. 

 

Calculations of the power density produced by the K295AV antenna system have been made using
the manufacturer’s vertical plane patterns for the Scala CL-FM(V) and CL-FM(H) antennas which
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have been installed for use.

The highest calculated ground level power density from the vertically-polarized element occurs 5
meters from the base of the tower.  At this point the power density is calculated to be 93.2 µW/cm²,
which is 46.6% of 200 µW/cm2 (the FCC standard for uncontrolled environments).

The highest calculated ground level power density from the horizontally-polarized element occurs
6 meters from the base of the tower.  At this point the power density is calculated to be 63.1
µW/cm², which is 31.6% of 200 µW/cm2 (the FCC standard for uncontrolled environments).

In support of this license application, attached are graphs of the calculated ground-level
power density from the two K295AV antenna elements, including detail of the calculations
out to a distance of 100 meters from the antenna support structure, beyond which distance
the results are increasingly negligible.

FM translator K201DX Walla Walla is also located at this transmitter site, but with a low ERP of just
10 watts from an antenna located 28 meters above ground.  A worst-case calculation assuming
that K201DX radiates 100% power straight down produces a result of just 1.0  µW/cm², which is
0.5% of 200 µW/cm2 (the FCC standard for uncontrolled environments).

These calculations show that the maximum calculated power density produced at two meters above
ground level by the proposed operation of K295AV and the present operation of K201DX (were
their maxima to coincide, which they do not) is 157.3 µW/cm2, which is 78.7% of 200 µW/cm2 (the
FCC standard for uncontrolled environments).



K295AV Walla Walla
Horizontally-polarized component

CLFMHAntenna 
Watts H (avg)240ERP
Watts V (avg)0

meters above the reference plane5meters less 2m is7Antenna AGL

meters from the tower6uW/cm² at63.08Maximum is

CalculatedLength ofDistance
Power DensityAdjusted ERPInterpDepressionHypotenuseFrom Tower

in uW/cm²in wattsRel FieldAnglein metersin meters
0.290.220.030090.005.000
1.331.040.065778.695.101

14.5812.660.229668.205.392
38.5839.260.404559.045.833
53.4765.620.522951.346.404
61.2591.660.618045.007.075
63.08115.170.692739.817.816
60.70134.450.748535.548.607
56.65150.900.792932.019.438
51.90164.680.828329.0510.309
46.98175.770.855826.5711.1810
42.34185.010.878024.4412.0811
37.87191.570.893422.6213.0012
34.05197.720.907721.0413.9313
30.60202.440.918419.6514.8714
27.59206.470.927518.4315.8115
24.97210.050.935517.3516.7616
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22.70213.370.942916.3917.7217
20.69216.080.948915.5218.6818
18.89218.220.953514.7419.6519
17.31220.160.957814.0420.6220
15.91221.940.961613.3921.5921
14.67223.480.965012.8022.5622
13.55224.740.967712.2623.5423
12.56226.000.970411.7724.5224
11.68227.280.973111.3125.5025
10.89228.420.975610.8926.4826
10.16229.340.977510.4927.4627
9.51230.200.979410.1228.4428
8.90230.700.98049.7829.4329
8.34231.000.98119.4630.4130
7.84231.280.98179.1631.4031
7.38231.610.98248.8832.3932
6.96231.980.98328.6233.3833
6.57232.340.98398.3734.3734
6.22232.670.98468.1335.3635
5.89232.990.98537.9136.3536
5.59233.290.98597.7037.3437
5.31233.570.98657.5038.3338
5.05233.840.98717.3139.3239
4.81234.100.98767.1340.3140
4.59234.340.98816.9541.3041
4.38234.570.98866.7942.3042
4.19234.800.98916.6343.2943
4.00235.010.98966.4844.2844
3.83235.210.99006.3445.2845
3.67235.410.99046.2046.2746
3.52235.600.99086.0747.2747
3.38235.750.99115.9548.2648
3.25235.860.99135.8349.2549
3.12235.970.99165.7150.2550
3.00236.080.99185.6051.2451
2.89236.180.99205.4952.2452
2.79236.280.99225.3953.2453
2.69236.380.99245.2954.2354
2.59236.470.99265.1955.2355
2.50236.550.99285.1056.2256
2.41236.640.99305.0157.2257
2.33236.720.99314.9358.2258
2.26236.800.99334.8459.2159
2.18236.880.99354.7660.2160
2.11236.950.99364.6961.2061
2.05237.020.99384.6162.2062
1.98237.090.99394.5463.2063
1.92237.160.99414.4764.2064
1.86237.230.99424.4065.1965
1.81237.290.99434.3366.1966
1.76237.350.99454.2767.1967
1.71237.410.99464.2168.1868
1.66237.470.99474.1469.1869
1.61237.520.99484.0970.1870
1.57237.580.99494.0371.1871
1.52237.620.99503.9772.1772
1.48237.650.99513.9273.1773
1.44237.670.99513.8774.1774
1.41237.690.99523.8175.1775
1.37237.720.99523.7676.1676



1.33237.740.99533.7277.1677
1.30237.760.99533.6778.1678
1.27237.790.99543.6279.1679
1.24237.810.99543.5880.1680
1.21237.830.99553.5381.1581
1.18237.850.99553.4982.1582
1.15237.870.99563.4583.1583
1.12237.890.99563.4184.1584
1.10237.910.99563.3785.1585
1.07237.930.99573.3386.1586
1.05237.950.99573.2987.1487
1.02237.960.99573.2588.1488
1.00237.980.99583.2289.1489
0.98238.000.99583.1890.1490
0.96238.010.99593.1491.1491
0.94238.030.99593.1192.1492
0.92238.050.99593.0893.1393
0.90238.060.99603.0494.1394
0.88238.080.99603.0195.1395
0.86238.090.99602.9896.1396
0.84238.110.99602.9597.1397
0.83238.120.99612.9298.1398
0.81238.140.99612.8999.1399
0.79238.150.99612.86100.12100



K295AV Walla Walla
Vertically-polarized component

CLFMVAntenna 
Watts H (avg)0ERP
Watts V (avg)240

meters above the reference plane3meters less 2m is5Antenna AGL

meters from the tower5uW/cm² at93.19Maximum is

CalculatedLength ofDistance
Power DensityAdjusted ERPInterpDepressionHypotenuseFrom Tower

in uW/cm²in wattsRel FieldAnglein metersin meters
0.090.020.010090.003.000
0.230.070.016971.573.161

11.524.480.136756.313.612
57.7331.100.360045.004.243
89.2466.770.527536.875.004
93.1994.840.628630.965.835
89.02119.910.706826.576.716
81.04140.680.765623.207.627
72.16157.680.810520.568.548
63.39170.750.843518.439.499
55.62181.450.869516.7010.4410
48.99190.610.891215.2611.4011
42.98196.830.905614.0412.3712
37.88201.840.917112.9913.3413
33.61206.220.927012.0914.3214
29.99210.080.935611.3115.3015
26.92213.500.943210.6216.2816
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24.28216.560.949910.0117.2617
21.88218.070.95329.4618.2518
19.81219.420.95628.9719.2419
18.02220.640.95888.5320.2220
16.46221.750.96128.1321.2121
15.10222.760.96347.7722.2022
13.89223.680.96547.4323.1923
12.82224.540.96727.1324.1924
11.87225.320.96896.8425.1825
11.03226.050.97056.5826.1726
10.26226.730.97206.3427.1727
9.58227.360.97336.1228.1628
8.96227.950.97465.9129.1529
8.40228.490.97575.7130.1530
7.89229.010.97685.5331.1431
7.42229.490.97795.3632.1432
7.00229.950.97885.1933.1433
6.61230.380.97975.0434.1334
6.25230.690.98044.9035.1335
5.91230.940.98094.7636.1236
5.61231.180.98154.6437.1237
5.32231.410.98194.5138.1238
5.06231.630.98244.4039.1239
4.81231.840.98284.2940.1140
4.59232.030.98334.1841.1141
4.38232.220.98374.0942.1142
4.18232.400.98403.9943.1043
3.99232.570.98443.9044.1044
3.82232.730.98473.8145.1045
3.66232.890.98513.7346.1046
3.51233.040.98543.6547.1047
3.37233.180.98573.5848.0948
3.23233.320.98603.5049.0949
3.11233.450.98633.4350.0950
2.99233.580.98653.3751.0951
2.88233.700.98683.3052.0952
2.77233.820.98703.2453.0853
2.67233.930.98733.1854.0854
2.58234.040.98753.1255.0855
2.49234.150.98773.0756.0856
2.40234.250.98793.0157.0857
2.32234.350.98822.9658.0858
2.24234.440.98842.9159.0859
2.17234.540.98862.8660.0760
2.10234.620.98872.8261.0761
2.04234.710.98892.7762.0762
1.97234.790.98912.7363.0763
1.91234.870.98932.6864.0764
1.85234.950.98942.6465.0765
1.80235.030.98962.6066.0766
1.75235.100.98972.5667.0767
1.70235.170.98992.5368.0768
1.65235.240.99002.4969.0769
1.60235.310.99022.4570.0670
1.56235.380.99032.4271.0671
1.51235.440.99052.3972.0672
1.47235.500.99062.3573.0673
1.43235.560.99072.3274.0674
1.40235.620.99082.2975.0675
1.36235.680.99102.2676.0676



1.33235.740.99112.2377.0677
1.29235.790.99122.2078.0678
1.26235.840.99132.1779.0679
1.23235.890.99142.1580.0680
1.20235.940.99152.1281.0681
1.17235.990.99162.1082.0582
1.14236.040.99172.0783.0583
1.12236.090.99182.0584.0584
1.09236.130.99192.0285.0585
1.07236.180.99202.0086.0586
1.04236.220.99211.9787.0587
1.02236.270.99221.9588.0588
1.00236.310.99231.9389.0589
0.97236.350.99241.9190.0590
0.95236.390.99241.8991.0591
0.93236.430.99251.8792.0592
0.91236.470.99261.8593.0593
0.89236.500.99271.8394.0594
0.87236.540.99281.8195.0595
0.86236.580.99281.7996.0596
0.84236.610.99291.7797.0597
0.82236.650.99301.7598.0598
0.81236.680.99311.7499.0599
0.79236.710.99311.72100.04100


