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Tabulations of Propagation Data Over Irregular Terrain in the

230- to 9200- MHz Frequency Range

Part I: Gunbarrel Hill Receiver Site

by

P, L.. McQuate, J. M. Harman, and A. P, Barsis

This four-part report contains tabulations and graphs
of transmission loss data resulting from propagation
experiments in the 230~ to 9200-MHz range conducted
over irregular terrain in Colorado. Each part of the
report deals with data obtained at a single common
receiver site over a large number of propagation paths
varying in length from 0.5 to 120 km.

1. Introduction

The purpose of this report series is to present transmission loss
data resulting from propagation experiments over irregular terrain in
Colorado with path lengths ranging from 0.5 to 120 km at seven
frequencies in the 230- to 9200-MHz range.

This measurement program was sponsored by the U. S, Army
Electronics Command and the U, S, Army Security Agency as a part of
a study of propagation characteristics under conditions resembling the

operations of an army in the field.



All measurements were conducted using mobile transmitters
and four fixed receiving sites in order to obtain as many different
propagation paths as possible within practical operational limits.

Since the primary intention was to simulate radio relay operations
between semi-permanent terminals at ''favorable' locations, a majority
of the transmitting sites were selected to provide a clear, unobstructed
foreground in the direction of the receiver. The remaining sites were
selected so that the transmitting antennas would be at least partially
obstructed by the surrounding vegetation to represent operations from a
concealed location. This method of site selection produced somewhat
different results regarding transmission loss variations with height
and distance from those observed in a previous measurement program
at 20, 50, and 100 MHz (Johnson et al.,1967 ; Miles and Barsis, 1966).
Each part of the current report series deals with data from one

of the four common receiver sites as follows:
Part I: Gunbarrel Hill (designated R 1)

This site is near the summit of a hill in the open plains 15 km
east of the Rocky Mountains foothills north of Boulder. Ten of the 55
transmitter sites associated with this receiver site are located in the

mountains and only one of these results in a line-of-sight path.



Part II: Fritz Peak (designated R 2)

This site is located in the mountains west of Boulder at the
foot of Fritz Peak, which shields the site from the plains - about 20 km
to the east. Only 8 of the 44 transmitter sites associated with this
receiver site are located in the plains,

Part III: North Table Mountain (designated R 3)

This site is near Golden, Colorado, on a high mesa at the
juncture between the mountains and plains and is visible to most of its
associated 59 transmitting sites. It was selected to represent propa-
gation from low-flying aircraft to the ground.

Part IV: Longmont (designated R 4)

This site is located in a grove of trees in a broad river valley
near Longmont, Colorado. Since the receiving antenna can assume
various positions from near the ground to a point well above the top of
the trees, the received signal levels reflect the effects of foliage and
branches to a varying degree. There are 45 transmitter sites associated
with this receiver site.

Part I, in addition to the data, contains descriptions of the
equipment (sec., 2), the method used in making the measurements
(sec. 3), and the data reduction procedures (sec. 5). Details regarding
measurements of the antenna parameters are given in section 4. The

reduced data presented in section 8 consist primarily of graphs showing
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basic transmission loss vs. receiving antenna height derived from the
measurements for each path. Pertinent information on path profiles
and photographs are included; available meteorological data are
tabulated separately. For reference purposes, section 8 also contains
a listing of topographic quadrangles used for each path profile.

All measurements described in this report series were performed
by personnel of the Institute of Telecommunication Sciences

of the Environmental Science Services Administration.
2. Measurement Program and Equipment

The data presented in this part 1 of the report were obtained
between March 1965 and March 1967 from a central receiver site located
near the summit of a hill northeast of Boulder, Colorado, and hereafter
referred to as Gun Barrel Hill, or site Rl. Figure 1l is a map of the
area showing most of the measurement locations, which were arranged
in concentric circles around the receiving site. Obstructions near the
site limited the measurements to the sectors 5° to 135° and 205° to 340°
east of true north. Transmitter sites in the 205° to 340° sector and
located more than 10 km from the receiver site lie in heavily wooded
mountainous terrain; all the others are in the relatively open and rolling
_plains area. Figure 2 is a panoramic view of the sector 5° to 1350;
figures 3 and 4 are panoramic views of the sector 205° to 340°. All

bearings given are measured clockwise from true north,



The transmitter sites were selected at nominal distances of
0.5, 3, 5, 10, 20, 50, 80, and 120 km from the receiver location, Seven
of the transmitting sites were selected so that the installation was
concealed from the propagation path by vegatation. A concealed site may
be located behind a single row of trees, as seen in the photograph of
transmitter site R1-20-T1 - Concealed, found on page 145, or in a
cluster of trees as seen in the photograph of transmitter site R1-20-T3 -
Concealed, found on page 158. Each concealed site has a '‘companion"
open site, i.e., a site with a clear, unobstructed foreground in the
direction of the receiver, with the pairs selected so that they are not
more than 100 m apart and have essentially a common terrain profile.

All transmissions were continuous wave and frequencies of
230, 910, 751, 910, 1846, 4595, and 9190 MHz were used with

horizontal polarization only,
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2.1 Receiving Equipment

For the receivers, two trailers were used to house equipment
for separate frequency groups. Figures 5 and 6 show the trailer and
associated antenna system used for the three lower frequencies (230,
410, and 751 MHz) and a view of the rack-mounted receiving equipment.
Figures 7, 8, and 9 show the trailer used for the four higher frequencies
(910, 1846, 4595, and 9190 MHz), its associated antennas and portions
of the receivers. Both of these units are shown in position at the
receiver site Rl. Figure 10 is a block diagram of the receiving system
in the '"'calibrating'' position.

Descriptive antenna parameters are given in table 1. Note that
the electrical characteristics of the transmitting and receiving antennas

used at each frequency were essentially identical.
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FIGURE 6 RECEIVING EQUIPMENT LOWER FREQUENCY GROUP
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FIGURE 7 RECEIVING UNIT UPPER FREQUENCY GROUP
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FIGURE 8 ANTENNA SYSTEM UPPER FREQUENCY GROUP
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TABLE 1

ANTENNA PARAMETERS

Height above ground, m

Freq. in 1/2 Power Free-space gain
MHz beamwidth Description above isotropic, dB Transmitting Receiving
230 38° half-wave center-fed 6.9 6.6 1-13
dipole with reflector (continuously
variable at
all frequencies)
410 58° 3-element Yagi 8.6 6.6
with reflector
751 59° half-wave center-fed 7.9 6.6
falded dipole with
reflector
o
910 52.5 4-element Yagi 9.1 7.3
with reflector
1846 33° Horn 15, 2 7.3
4595 12, 5° Horn 19. 7 7.3
9190 12. 5° Horn 21.0 7.3




The receiving antennas in each group were mounted side by side
on a framework that could be installed on any of the four tower faces,
and raised or lowered between the limits of 1 and 13 m above ground. A
system of selsyns between the tower and the trailers controlled the chart
drives upon which the height-gain recordings were made, letting the
operator know, at all times, at what height the antennas were positioned.

Waveguides were used at 4595 and 9190 MHz; the remaining
frequencies utilized coaxial cable for both transmitting and receiving
terminals. The receiving system as viewed from the receiver input
exhibited essentially no change in the voltage standing-wave ratio
(VSWR) as the antennas were moved up and down the tower. For
calibration of the receiving units, crystal controlled signal generators,
with a stability of one part in 10 , or better, were used. To insure
a constant output level throughout the calibration, these units were

monitored with precision power meters.

2.2 Transmitting Equipment

The transmitting equipment was housed in two mobile units.
One unit was used for the three lower frequencies, the other for the four
higher frequencies. The photographs in figures 11 and 12 show the units

at separate transmitting sites. Rigid masts supported the antennas at

17
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FIGURE 12 TRANSMITTING UNIT UPPER FREQUENCY GROUP
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specific heights above ground: 7.3 m for the higher frequency group,
and 6.6 m for the lower. Both mast and antennas were raised at the
same time for greater mobility of the units. After being raised into
position, the antennas were rotated to the proper azimuth of the propa-
gation path to be measured.

The maximum power capabilities for all seven frequencies are
given in table 2. Power output could be varied continuously to any

desired value between the minimum (100 mW) and the maximum.

TABLE 2

POWER OUTPUT CAPABILITIES OF TRANSMITTING UNITS

Frequency (MHz) Maximum Output (Watts)

230 120

410 250

751 60

910 100

1846 4

4595 500

9190 10

20



3. Measurement Procedures

Three prerequisites determined the location of the transmitter
sites: (1) meeting the selected distances of 0.5, 3, 5, 10, 20, 50, 80,
and 120 km as closely as possible; (2) accessibility to both transmitter
units; and (3) clear and unobstructed foreground, except in the cases of
the pairs of open and concealed sites where accessibility only dictated
the selection. Areas were chosen from U. S, Geological Survey
topographic maps for distance and accessibility and sites were then
visited to pin-point exact locations for the transmitting units.

All antenna orientations were determined from the maps. As
the receiving antennas were varied in height between 1 and 13 m, the
signal was recorded continuously on strip charts. Before these height-
gain recordings were made, a 10-min sample was recorded on each
frequency in order to ascertain the temporal stability of the received
signal. In the case of the lower frequency group, this recording was
made at the 13-m level; for the higher frequency group 7.3 m was used.
In all instances where the time recorded signal varied by more than 2 dB,
additional recordings were made at the 1- and 7.3-m levels for the lower
frequencies and at the tower extremes for the higher frequencies. Data
for open and concealed sites were obtained within the smallest possible

time interwval.
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At the beginning and immediately upon completion of data
recording at any site, each receiver was calibrated to insure that all
receiver parameters remained constant throughout the recording time.

If, upon completion of the data analysis for any site, any of the
data were judged indoubt, the site was revisited and additional recordings
made. All data for each site are plotted together by frequency regardless

of the time interval between runs and are presented in section 8

of this report.
4. Antenna Measurements

In order to obtain free-space gain values and pattern data for the
transmitting and receiving antennas, measurements were made at the
Gunbarrel Hill receiving site (R1l), which is reasonably flat in the vicinity
of the antenna tower. Three test paths were used: the first was 90 m
long over plowed ground, the second 150 m long over a field of wheat
stubble, and the third, also 150 m long, extended over a combination of
plowed ground and wheat stubble. The resulting gain values from these
three paths differed from their average by less than 0.5 dB.

The measurements were made by placing the transmitting
antennas at a fixed height (6.6 or 7.3 m) above ground, and recording

the received signal level continuously while the receiving antennas were

22



raised from 1 to 13 m above ground. From the analysis of maxima and
minima in the height-gain curves obtained in this way, the received
signal power corresponding to free-space loss can easily be obtained,
and the sum of the free-space antenna gainis then determined from
knowledge of the transmitter power, the received signal power, the line
losses, and the free-space basic transmission loss over the test path.
Since the transmitting and the receiving antenna for each frequency were
identical, equal gain values were assumed.

Necessary assumptions also were that antenna circuit losses were
negligible, and that the impedance of the antenna does not change with
height above ground. The first of these is well justified for
the type of antennas used in the frequency range above 200 MHz. Inde-
pendent checks did not show any significant variations of the antenna
impedance with antenna height abqve ground at the Gunbarrel Hill site;
furthermore, only maxima and minima of the height-gain pattern that
were more than 4.6 m above ground were used in the antenna gain
determination. This minimum height represents 3.5 wavelengths even
at the lowest frequency used (230 MHz).

Antenna patterns over a limited azimuth range were obtained with
the receiving antennas 3 m above ground, and the transmitting antennas
6.6 or 7.3 m above ground. The receiving antennas were revolved over

a sufficiently wide azimuth to include the main lobe. Since the antennas
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were always oriented along the propagation path during the entire measure-

ment program, the azimuthal patterns are not of primary importance.

5. Presentation of Data

Measurement results from the Gunbarrel Hill receiving site (R1)
only are presented in this part of the report (see sec. 8). Data from the
other three receiving sites will be presented in subsequent parts.

The data are arranged and coded by path distance and for each
distance sequentially by azimuth counted clockwise from true north. For
example: R1-20-T4 indicates a 20-km path from common receiver site
Rl to transmitter site T4, which is the fourth site at the 20-km distance
counted clockwise from true north. Pairs of open and concealed sites
are denoted by "O and C''.

For each transmission path, the data are arranged in the
following order:

1. The site designation and code accompanying photographs of
the terrain taken from each of the two terminals in the direction
toward the other; in the case of "O and C" sites, the photo-
graphs were taken from both the open and the concealed
transmitter site.

2. A graph of basic transmission loss vs. receiving antenna
height derived from the measurements for all seven frequencies
with the dates of the measurement runs indicated; only data
from open sites are shown. Values of the maximum measurable

loss are also indicated if the received signal level is below
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the receiver noise level, in addition to the free-space basic
transmission loss values for all frequencies.

3. The path profile, with site elevation and path length indicated,
drawn (Rice et al., 1966) in each case by using an effective
earth radius based on a surface refractivity value of 290 N-
units. This represents an average for the area where the
measurements were made,

4. The results of the time recording made before each height-
gain run, but only for those dates corresponding to the data
shown on the preceding height-gain graphs. The A10%-90%
value is the dB difference between the level of the received
signal exceeded 90 percent of the time and the level exceeded
10 percent of the time during the time recording period.

5. Field notes describing the terrain and significant obstacles
along the transmission path.

6. Additional graphs (where applicable) of basic transmission
loss vs. antenna height, showing comparisons of height-gain
runs for different dates, or of data for the "O and C' pairs.

7. In the case of "O and C'' sites, pertinent profile information,
time run data, and descriptive material related to the

concealed site.
The measured data were converted to basic transmaission loss

(Rice et al., 1966) by means of the following approximation:

L =P -P +G - - .
b t r 1:+Gr Lt Lr
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where

Lb = basic transmission loss in dB
Pt = transmitter power in dBW
* . - .

Pr = received signal power in dBW

Gt = free-space gain of the transmitting antenna in dB
relative to an isotropic radiator

Crr = free-space gain of the receiving antenna in dB
relative to an isotropic radiator

Lt = line losses in dB between transmitter and trans-
mitting antenna

Lr = line losses in dB between receiving antenna and

receiver input

Indicators for the transmitter power output were calibrated
against laboratory standards. The received power level was determined
by comparison with signal generators using the substitution method, and
is essentially the power into a 50-(} receiver input impedance. The
received signal power was assumed equal to the power available from
an equivalent loss-free antenna.

The conversion formula assumes that free-space gain values for
the antennas are realized, that there are no losses in the antenna circuits,

and that the antenna impedance values are constant at all measurement

* When the received signal level is below the receiver noise level, Pr
is the receiver minimum detectable signal and 14, will be the maximum
measurable loss in dB. See pages 271, 274, 283, 286, and 289.
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locations. As already noted, no significant change in antenna impedance
was observed at the Gunbarrel Hill receiving site when the antennas were
raised from 1 to 13 m above ground. Some changes in the transmitting
antenna impedance may have occurred, however, when the antennas were
moved from an open to a concealed site, because the transmitter
operators noted small changes in the voltage standing-wave ratio (VSWR)
measured along the transmission line near the transmitting output
terminal; being minor, these changes were not logged. The basic
transmission loss values shown in section 8 may therefore contain a
small variable component due to changes in the antenna impedance

that cannot now be separated from the total path effects. It is not likely
that this component ever exceeded 2 dB, since for a more substantial
mismatch the operation of the transmitters would have been materially
affected. As a result, it appears justified to neglect antenna impedance
changes and associated effects of mismatch in the derivation of basic
transmission loss values from the measurements. Also, any errors
introduced would be of approximately the same magnitude as the
unavoidable calibration errors of the system.

Section 8 of this part of the report also contains a comprehensive
listing of meteorological parameters obtained during the measurement
period, and of the topographic maps used to obtain path profiles; latitude
and longitude for the terminals of each path and coordinates of the path

intersections with the edges of the map used are included.
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RCVR. ELEV. R1-0.5-T1 XMTR. ELEV,

1589 M PATH LENGTH 0. 54 km 1570 M
—1590 M
~156C M

I I ! | I I

0 A .2 3 4 .5

KILOMETERS

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
6-2-65at 13 M 4-18-66 at 7.3 M
50% 68.1 74.3 78.3 83,2 98.6 100.4 109.5
A10%-90% <3 <3 <3 <3 <3 <3 <3

This site is approximately 1500 ft east of the receiver. In the
foreground are alternating strips of plowed ground and wheat stubble. The

only obstruction is a low fence about 800 ft away.
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RCVR. ELEV,

R1-0.5-T2

XMTR. ELEV,

1589 M PATH LENGTH 0. 54 km 1590M
= 159 0Om
- 1550M
| [ [ | | |
0 0.1 ~ 0.2 0.3 0.4 0.5
KILOMETERS
L, (dB) SHORT TERM SIGNAL VARIABILITY
Freq (MHz) 230 410 751 910 ‘ 1846 4595 9190
3-31-65at 13 M 2-10-66 at 13 M
50% 71. 2 73.5 74.4 95,5 95.7 96.3 98.3
A10%-90% <3 <3 <3 <3 <3 <3 <3
2-10-66 at 6 M
50% 80.8 94.9 101. 0 101.8
A10%=-90% <3 <3 <3 <3
2-10-66 at1 M
50% 94.0 94.8 94,7 98.9
A10%-90% <3 <3 <3 <3

This site is about 1600 ft west of the receiver,

foreground alternates between plowed ground and wheat stubble.

are no obstructions on the path.
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RCVR. ELEV, R1-3-T1 XMTR. ELEV,

1589 M PATH LENGTH 2.981 km 1546 M
— 1570M
—1530M

| ! I I | |

0 0.5 1.0 1.5 2.0 2.5

KILOMETERS

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq {MHz) 230 410 751 910 1846 4595 9190
4-1-65 at 13 M 2-25-66at 7.3 M
50% 116. 6 121.1 131.0 137.7 147.6 163.2 160.

A10%-90% <3 <3 <3 <3 <3 <3 <3

This path extends over approximately 650 ft of wheat stubble to
a strip of plowed ground 200 ft wide beyond which a moderately traveled
highway, with power lines on its far side, runs at 70° to the path. The
ground then slopes gently upward toward the horizon and a small group

of homes located approximately 1 mi away.
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Basic Transmission Loss in Decibels (Lb)
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RCVR. ELEV, R1-3-T2 XMTR. ELEV,
1589 M PATH LENGTH 3.02 km 1524 M

— 1580

—1500M

I I | I | [ |
0 0.5 1.0 1.5 2.0 2.5 3.0
KILOMETFERS

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
6-28-65 at 13 M 4-25-66 at 7.3 M
50% 85.3 91.5 92.8 98.4 113.2 114. 2 117.8

A10%-90% <3 <3 <3 <3 <3 <3 <3

This path extends over 1 mi of plowed ground to a thin line of
trees, 40 ft high, growing perpendicular to the path. From there to
the receiver site, which is in line of sight, the terrain of grass-

covered fields slopes gently upward.
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RCVR. ELEV. R1-3-T3 XMTR. ELEV,

1589 M PATH LENGTH 3.22 km 1539 M
—1580M
—1523M
| I I I | |
0 0.5 .0 I.5 2.0 2.5 3.0

KILOMETERS
Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
7-13-65 at 13 M 4-25-66 at 13 M
50% 86.3 91.9 97.7 103.6 115. 6 112.1 122.2
AL0%-90% <3 <3 <3 <3 <3 <3 <3

4-25-66 at 7.3 M

50% 103.6 103.4 110.0 124.9
A10%-90% <3 <3 <3 <3
4-25-66 at1l.0 M
50% 105.2 108. 2 110.0 116. 2
AL0%-90% <3 <3 <3 <3

This path extends over the corner of a grass-covered field
bounded by a 3-ft wire fence in the immediate foreground. From 100 ft
away to a moderately traveled highway, 1 mi distant, stretches a plowed
field. Power and telephone lines are parallel to the highway. Just to the left
of the path, approximately 3/4 of a mile away, is a grove of 40-ft high
cottonwood trees. The ground slopes evenly upward to the receiver site,

which is in line of sight.
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Basic Transmission Loss in Decibels (Lp)
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RCVR. ELEV, R1-3-T4 XMTR. ELEV,

1589 M PATH LENGTH 3.48 km 1550 M
— 15904
—1530M

I I I [ | I !

0 0.5 1.0 1.5 2.0 2.5 3.0

KILOMETERS
L.b (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
1-17-67 at 13 M 2-1-67 at 7.3 M
50% 95.4 97.8 100.7 107.5 114.0 121.0 128.4
A10%-90% <3 <3 <3 <3 <3 <3 <3

The path extends across 300 yd of wheat stubble to a high-voltage
power line running perpendicular to the path. The next 1/2 mi is plowed
ground leading to a moderately traveled highway along which power and
telephone lines run parallel. Scattered cottonwood trees, 40-ft tall, rise
on the path approximately 2 mi away. Alternate strips of plowed ground
and field grass lie perpendicular to the path from the highway to the

receiver site, which is in line of sight.
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LOOKOUT ROAD AT U.S, 287
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Basic Transmission Loss in Decibels (Ly)
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R1-3-T5
GUNBARREL HILL SUMMIT

PATH VIEW FROM RECEIVER

PATH VIEW FROM TRANSMITTER

55



GUNBARREL SUMMIT

RI—3 —T5

1 11 | IR
; El%l, [t 1.1
i 1 | i
L e I 1
mmmy :
_' Ju_ur.pr}u.d_.._\ T
3 WL NN LN EELE R
9 ., Mt N ENEED Na NN
a8 | N
o [ e g .'_1./1
| 1 4 S !
g B B N
I | RN RSN
L [ &.1 _;lﬂL._ ENEE RN
I—l | L [ ]
\& THHH
N 5 S Ll T
i T 4 Ll ﬁlﬂlwr:
.d. “i ﬁl,1k|-..l
T e
Ty Wl
uEBEEE Y H
-+ SA RNt AU IS,
11 I b ¥ 1 'y
e 0 /1_- i
11
BE T I
1 nnE " SN AR
[ T ti 1 mEE
I R W O
ESESEEEEE !  ImEaE A ENRE i
] ] v T
‘s i G [N |
i
© ~ M EEENY SEEE
© © 3 A
| | I I ﬁrf_
J— |
w ME \u,. 1
L h Y o H
= o 11 |
d L I 1 | | 111 1
i 1 ! : SEEAERENER o
~ _1 _ _ _ 1 T " T T 1
00 —-0w0wwQ g B Vmas m q _
— .| 11 e g 1] - . -
M3|5|499 ] s | I ¢_*|—.‘_ _ﬁ.* 1 E_
NE MO ©O ! N o EEEE
-« N R I __| ]
EEEEN . : LB, | N ¥ T il 1
m % _ “ _ ! . _ ".r v WY T T i
y 1 . — . — - or /R .ﬁ,,. 1 {
i I I e TR
e T e b e NN RN
_— — e - » -
ERBA penssman: S o i H HHT
U e e T I T ) [ T AT
o I O 1N 1 H T I RN NN I |
5 1 L O | 1§ T T T A0 ,;H}le. N
I [ N ! | 11 L ISR RN RN R il I [
o o o o o =3

(97) s|aq12aQ ur sso uoissiwsubiy 31spg

Antenna Height Above Ground in Meters

56



RCVR. ELEV. R1-3-T5 XMTR. ELEV.
1589 M PATH LENGTH 3.01 km 1638 M

- 16304

—1570M

5 2.0 25 30
ETERS

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
11-1-66 at 6.6 M 3-15-67 at 7.3 M
50% 105.0 95.7 97.3 99.0 113.1 122.1 116.8
A10%-90% <3 <3 <3 <3 <3 <3 <3

Power lines run approximately 4 ft above and 25 ft in front of the
antennas. The terrain slopes steeply downward for about 1500 ft, then
upward to a small knoll, continuing downward to the receiver site. The
entire path is over alternating strips of wheat stubble and plowed ground.
Approximately 1-1/2 mi away is a dirt road with telephone lines

paralleling it and crossing the path at 80°.
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Basic Transmission Loss in Decibels (Lb)
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R1-5-T1
BALLER LAKE NEl

PATH VIEW FROM RECEIVER

PATH VIEW FROM TRANSMITTER
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Basic Transmission Loss in Decibels (L b)
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RCVR., ELEV, R1-5-T1 XMTR, ELEV.
1589 M PATH LENGTH 5.22 km 1539 M

— 1580

—1520M
l I | [ I I
0 I 3 4 5
KILOMETERS
Lb (dB) SHORT TERM SIGNAL VARIABILITY
Freq (MHz) 230 410 751 910 1846 4595 9190
6-2-65atl3 M 4-21-66 at 7.3 M
50% 95.4 103.6 109.1 106.5 116.9 123.5 127.6
A10%-90% <3 <3 <3 <3 <3 <3 <3
The path extends across plowed ground to the horizon about 1
mi away. About 700 ft from the transmitter, running at 7’00 to the

path, isa single phase power line. There are no other obstructions.
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Basic Transmission Loss in Decibels (L)
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RCVR. ELEV, R1-5-T2 XMTR. ELEV,
1589 M PATH LENGTH 3.94 km

1541 M

I 580H

—1530M

|
2
K TLOMETERS

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190

12-14-66 at 13 M 1-27-67 at 7.3 M

50% 104.1 101.7 103.8 100.9 107.8 119.1 123.5
A10%-90% <3 <3 <3 <3 <3 <3 <3

Plowed fields extend for about 1 mi from the transmitter. At a

distance of 150 yd, a 3-ft wire fence crosses the path at 80°. Scattered

trees about 1/4 mi away are the only obstruction.
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Basic Transmission Loss in Decibels (L)
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Basic Transmission Loss in Decibels (L)
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Basic Transmission Loss in Decibels (L)
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R1-5-T3 OPEN AND CONCEALED
ERIE NWI1

PATH VIEW FROM OPEN SITE

PATH VIEW FROM CONCEALED SITE
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RCVR. ELEV, R1-5-T3 OPEN XMTR. ELEV,
1589 M PATH LENGTH 5.96 km 1517 M

I580H

— 1500M
| [ | | | |
0 | 2 3 4 5
KILOMETER?®
Lb (dB) SHORT TERM SIGNAL VARIABILITY
Freq (MHz) 230 410 751 910 1846 4595 9190
6-30-66 at 13 M 4-28-66at 7.3 M
50% 103.2 100.0 100.9 107.3 118. 6 126.4 145. 6
A10%-90% <3 <3 <3 <3 <3 <3 <3

The transmitter site lies 143 ft west of its concealed

companion site. The terrain is open grass land. There are no

obstructions except a fence, about 200 ft away, which runs perpendicular

to the path. About 1/2 mi away, scattered cottonwood trees lie to both

the left and right of the path.
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Basic Transmission Loss in Decibels (L)

100

10

120

130 |

140

100

o

120 |

130

RI—5—T3—0AC ERIE NW |
: 230 MHz
6 - 30 - 66 open
______ 6 - 30 - 66 concealed
et
410 MHz
: 6 - 30 — 66o0pen
: —_—————— 6 — 30 —66 concealed
2 3 4 5 & T 8 9 10 I 12 13 14

Antenna Height Above

75

Ground in Meters



Basic Transmission Loss in Decibels (L)
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Basic Transmission Loss in Decibels (L)
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RCVR. ELEV, R1-5-T3 CONCEALED XMTR. ELEV,
1589 M PATH LENGTH 5.98 km 1518 M

15801

—1500M

|
0 | 2 3 4 5

I{TLf\l‘CT D 2

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
6-30-66 at 13 M 4-28-66 at 7.3 M
50% 107.0 109.1 108.8 115.4 123.6 125.6 135.6
A10%-90% <3 <3 <3 <3 <3 <3 <3

The antennas at this site were concealed 40 ft behind a grove

of cottonwood trees. The trees are about 30 ft tall and extend for about
45 ft toward the receiver site. Beyond the trees are 1-1/2 mi of

pasture, before the ground rises abruptly to the horizon.
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R1-5-T4
GUNBARREL GREEN

PATH VIEW FROM RECEIVER

PATH VIEW FROM TRANSMITTER
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GUNBARREL GREEN
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RCVR. ELEV, R1-5-T4 XMTR. ELEV.

1589 M PATH LENGTH 5. 20 km

1632

1597 M

I I |
0 I 2 5
KILOMETERS

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595
1-19-67 at 13 M 2-27-67 at 7.3 M

50% 130.4  141.8 157.9 152.8 170,3  172.6
A10%-90% <3 <3 <3 <3 <3 <3

9190

189.2

<3

The path extends across plowed fields alternating with strips of

field grass. A 5-wire, high-tension power line crosses the path 150 yds

away perpendicular to it.
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R1-5-T5
NIWOT W1

PATH VIEW FROM RECEIVER

PATH VIEW FROM TRANSMITTER
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Basic Transmission Loss in Decibels (L)
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RCVR. ELEV, R1-5-T5 XMTR. ELEV.
1589 M PATH LENGTH 5.02 km 1554 M

— 1590

—1530M

| I I
0 I 2
KILOMETERR®

I |
4 5

u.—_

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
4-2-65at 13 M
50% 109.6 113.4 115.8
A10%-90% <3 <3 <3

The immediate foreground at this site is a dirt road running
perpendicular to the path. Just beyond is a farm complex. The path
crosses a 50-yd wide barnyard, surrounded by a low, wooden rail fence
and containing wooden feeding troughs. Beyond is a small shed with a
tin roof, about 75 yd away, and plowed fields and areas of field grass,

which extend to the horizon about 2 mi away.
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R1-5-T5A
NIWOT w1

PATH VIEW FROM RECEIVER

PATH VIEW FROM TRANSMITTER
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RCVR. ELEV. R1-5-T5A
1589 M PATH LENGTH 5.04 km

— 15904

XMTR. ELEV.
1558 M

—1530M

o) I 2 3 4
KILOMETERS

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
11-30-66 at 6.6 M 2-25-66at 7.3 M
50% 115.0 118.1 128.5 132.0 141.9 152.2 161.9
A10%-90% <3 <3 <3 <3 <3 <3

There is a 3-ft high barbed-wire fence perpendicular to the

path about 25 ft from the transmitter van. Beyond the {fence

are 100 yd of plowed fields and a farmyard containing some tin-roofed

sheds; a concrete silo lies to the immediate right of the path. The path

is directly over a large cottonwood tree, 40-ft high, which obscures

the horizon. The rest of the terrain is rolling, grass-covered hills,

The horizon is 2 mi away.
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R1-5-T6
NIWOT N1

PATH VIEW FROM RECEIVER

PATH VIEW FROM TRANSMITTER
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Basic Transmission Loss in Decibels (Lp)
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RCVR. ELEV, R1-5-T6 XMTR. ELEV.

1589 M PATH LENGTH 4. 60 km 1545 M
— 1 590M
— 1 533M
I I I I I
0 I 2 3 4

KILOMETERS

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
4-2-65at13 M

50% 106.8 106.9 107.9

A10%-90% <3 <3 <3

The path extends across 1/4 mi of hay field, with a 15-ft hay-
stack 150 yd from the transmitter. A 3-ft high, barbed-wire fence runs
perpendicular to the path at about 150 ft. The path terrain slopes gently

upwards to the horizon, which is about 2 mi away.
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R1-5-T6A
NIWOT N1

PATH VIEW FROM RECEIVER

e

PATH VIEW FROM TRANSMITTER

93



NIWOT NI

RI—5—T6A

15

[N EEEEEEE L HHH H
T t 5 oo m T 1] T 11081
1 SN L T
] $$07 = e e e ] -
I s 990dg 9914 ” © —
T EEEEND _ © @
I NEN m | ard
b | ~
H o = s m N
! .fTw IR ER S SNEEE 8 L I | 1 o~
_-HW.I. I A ] 1 T T | | I - N -
1 % L | L
1 T e 1 "% i it N } _|~l_ ; —
| FL U 1 "Wl | 1 T R —_—
1 i I O - O WIn O
T B i wy)... 1L | g.. __ | _".\ M3m5|499‘Ll_!-
Jru.f ¥ T 2479w.%9 i o
i RN Y SRERE B
C L] _ | _ _ : -
EE  SaEaES i bbb R
Y [ N . . _ N e
\ D | . EENE.
\ . N 1
: ” RN =
—] ©
: -
| T Y -
+ ~
ER R .
11 . ht I
SEiEas e v ! : ©
i . ; N
i i = + 1T LT =S ]
: : 1 ! | N T i
q HHHH -\ ot - =4 { 3
I BN RN 1 LY T VAN T L r ks
I I I O v T T N ] ] B
i I O L { = 1
L1 | =f 1 [ + - L 1
S SN I I I 3 -
e NF |
. '. 3
H , ~
e
ER R
1T 7 . -
H |
1 T e g
o
o o o o =) = o

(37) s|aq199Q ul $507 UOISSIWSUDL] 915Dg

Antenna Height Above Ground in Meters

94



RCVR. ELEV, R1-5-T6A XMTR. ELEV.
1589 M PATH LENGTH 4. 64 km 1546 M

— 15904

—1530M

I | I I I
0 I 2 3 4
KILOMETERD

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq. (MHz) 230 410 751 910 1846 4595 9190
11-30-66 at 6.6 M 2-27-67at7.3 M
50% 111.5 114.8 118.6 118.4 130.7 132.1 141.1
A10%-90% <3 <3 <3 <3 <3 <3 <3

The path extends across 30 yd of wheat field to a dirt road
running at 50° to the path. On the far side of the road is a 3-ft, barbed-
wire fence surrounding a 75-yd wide field of grass. From there to

the horizon, 1-1/2 mi away, the path crosses rolling plains with

scattered trees and homes.
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Basic Transmission Loss in Decibels (L)
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R1-10-T1
IDAHO CREEK

PATH VIEW FROM RECEIVER

i s T e

PATH VIEW FROM TRANSMITTER
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RCVR. ELEV, R1-10-T1 XMTR. ELEV,
1589 M PATH LENGTH 9.98 km 1494 M

— 1580M

— 1480M
| | | |
0 2 4 6 8
KILOMETERSD

Lb {(dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
1-18-67 at 13 M 1-27-67 at 7.3 M
50% 108. 6 112.2 113.1 112.6 128.0 133.0 136.4
A10%-90% <3 <3 <3 <3 <3 <3 <3

About 75 yd from the transmitter site, railroad tracks cross
the path at 900. The terrain is plowed ground to a distance of 3/4 mi
from the transmitter, with pasture land continuing uphill to the horizon,

which is 4-1/2 mi away.
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R1-10-T2
BOULDER RESERVOIR

PATH VIEW FROM RECEIVER

PATH VIEW FROM TRANSMITTER
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Basic Transmission Loss in Decibels (L)
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RCVR. ELEV. R1-10-T2 XMTR. ELEV.
1589 M PATH LENGTH 9.94 km 1594 M

— 1630

— I1550M
[ | I
0 2 4 t3) 8

KILOMETERS

Lb (dB) SHORT TERM SIGNAL VARIABILITY
Freq (MHz) 230 410 751 910 1846 4595 9190
4-6-65atl3 M
50% 120.9 126.8 138.8

A10%-90% <3 <3 <3

The path crosses 25 ft of roadway and a 3-ft, barbed-wire fence.
The path crosses a lake approximately 1/2 mi away from the transmitter van.
Scattered cottonwood trees grow on the far side of the lake. The rest

of the terrain to the horizon, which is 5 mi away, is grassland.
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R1-10-T2A
BOULDER RESERVOIR

PATH VIEW FROM RECEIVER

PATH VIEW FROM TRANSMITTER
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Basic Transmission Loss in Decibels (L)

RI—-10-T2A BOULDER RESERVOIR
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RCVR. ELEV. R1-10-T2A XMTR. ELEV.
1589 M PATH LENGTH 9.82 km 1595 M

1620M

— 1 560M
| I

I
0 2 4 3 8
KILOMETERS

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
6-21-66 at 13 M 3-4-66 at 7.3 M
50% 124.0 127.3 134.4 137.1 159.2 170.9 173.5
A10%-90% <3 <3 <3 <3 <3 <3 <3

Crossing a 3-ft wire fence, 20 ft away from the transmitter
site the path traverses a flat, gravel surface, and a winding asphalt
road. One-half mile away, a power line crosses the path at about 300.
The path then traverses a large lake for 2 mi, and extends across a

grass-covered, upward slope to the horizon, which is about 5 mi away,
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Basic Transmission Loss in Decibels (Ly)

RI—I0—T2A BOULDER RESERVOIR
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R1-10-T3
ERIE NEI

PATH VIEW FROM RECEIVER

PATH VIEW FROM TRANSMITTER
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RCVR. ELEV. R1-10-T3 XMTR. ELEV,

1589 M PATH LLENGTH 9. 66 km 1568 M
— 1 580M
— 1500M
| [ I I |
0 2 4 6 8

KTLOMFTFRS

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
12-8-66 at 6.6 M 5-11-66 at 7.3 M
50%  101.2 96.6 124.7 105.2 117.8 125.7 136.3
ALO% - 90% <3 <3 <3 <3 <3 <3 <3

This line-of-sight path extends for 150 ft across a dirt road to a
3-ft barbed-wire fence at the near edge of a plowed field. Beyond 250 ft
of plowed ground and grassy fields are railroad tracks 1 mi away.

The rest of the terrain consists of open fields with scattered cottonwood

trees.,
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R1-10-T4
VALMONT

PATH VIEW FROM TRANSMITTER
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RCVR. ELEV, R1-10-T4 XMTR. ELEV.

1589 M PATH LENGTH 10. 08 km 1615 M
— 1 620M
— 1540M

| ! I I I I

0] 2 4 6 8 |0

KILOMETERS

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq(MHz) 230 410 751 910 1846 4595 9190
8-12-65at13 M 3-4-66at7.3 M
50% 112.1 113.9 126.4 136.8 144.8 155.0 160.1
A10%-90% <3 <3 <3 <3 <3 <3 <3

The foreground at this site consists of down-sloping grass-
covered fields. Railroad tracks and high-voltage power lines cross the
path approximately 300 yd away, but are far below it. Beyond the

tracks, to the horizon 3-1/2 mi away, the ground cover is grass.
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R1-10-T5
HAYSTACK EAST

PATH VIEW FROM RECEIVER

PATH VIEW FROM TRANSMITTER
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RCVR. ELEV. R1-10-T5 XMTR. ELEV,
1589 M PATH LENGTH 7.03 km 1573 M

~1 61 0M

—1 5304

I
U] 2 4 6
KILOMETERS

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
6-20-66 at 13 M 3-25-66 at 7.3 M
50% 109.9 109.7 111.3 122.3 132, 7 142.4 149.6
A10%-90% <3 <3 <3 <3 <3 <3 <3

The path extends across rolling, grass-covered terrain. Farm
houses and scattered trees appear about 2 mi away and continue to the
horizon, which is 3 mi from the transmitter. In the immediate fore-
ground, a power line and a supporting cable rise 20 ft to the left of the

path.

125



HAYSTACK E

RI—-10-T5

Y Y P S , m I T IT L 10 I A I O
HEEANEAEABE SRASE BN &a faas T R
[ (e I I ! = 5 8 ;
[T | Hil il | 1 H \” H mlﬂalwy‘ i * u |_J I .I B “.imll.“ i T S S S
ES NN E A I 0 LT I N
R I B O~ ] 1 0 o r~
I T L 0o T 1 e ©0 ©
EEaasssasiud B Aess EEEacnaifidneassasats INNNINY
B L I N (o]} EREEE T TR Ty N Q
.11,?.1.1| 3 1_4 I oN NESENSREREYE) SN EEa SRR N, SO
et = L B e e = 4!
T 06' ! i 16 AT M __ : [ - OSI
= H ! IEEEEE e N
_ ‘__I.—l{.\# = _ [ L T T - _ T
[ . o . AN ing 3 T “ T < T
[ ] T I . ! i ” ] =
| [ L [ 1TT7 711 ¥ i T 17
. i Bmpns 3 N i H,HW
e ] N\ nan e HHo
: 1 T B .,_\._..\“ w,_..,i r*,.ﬁill
YT n . Tt HTTT T
Wil 1 [ T
YR i Lfd - 1 |1 | \Y 1. ,Hﬁgvi..li LiJ4T |
| h _ T i . ”“ o
Luﬁ.ﬂ 1 i | . B LA T T
, 8§ 1 ] I It
o EE ; { | R B I : H
. _ T T o
L] WAL T I (R i T 1 J ] | L1t
S e e BEREERRRANL EaEiznania:
A RERESEnE REEESEERE ,. T 1] T Y HHH
A o THT T \ PR
A U N I 50 A T s
t 8 1N +H 1 I WS 1T u.lL-r..uH ]
1 - REEN l;__ | , i
sui I | I A . SN NN o
D IEstes |
(11 i i m ml 1
A T T =
i ! AENaEEEEE =
1111 EENE mEN _ EEEES
EREEY S - =11 i
ot 1 " T -
SR ERE N R - 12 AREE H T H
0 Y Y ! 1 , EENuE e B
P 4 1 HH
r T T N T ™
, NS N ] T I 1
T e S FH ‘ N
| ! ] m I d_..l_ m [ LT I
T ma AR Sw * H = na u: g, n
T INNE NS . ]
T - “ m :
T A - FHHH
L] 541 ) I 4_ T HZ:
FHHHH I i i o
b= o (=] o o o o (=] (=)
o — o~ e - = - ~ s

(99) s19q193g ut ss07 uoissiwsupiy 91s0g

Antenna Height Above Ground in Meters
126



15

HAYSTACK E

! I ) } { N N I L]
REREEsaRAN T R e e e e
_— v - _I_l_ ..I..r | . ..J.l._T_n - 1 ln\.Wr..le. p e W ]
e e L T e
¥ 0 IR N R I © ~ T ;
! EENS ST S - © o f-
R i i | I SSS S SRl PO
I T T TS ol L. 1. -
i s.m!. o5 L SHEE SN Y] AN LA
! - ) B T T _| 1 ~ — — ol 1.1‘\.‘ N _w\
il TP CTT [T o ©0 — 17T .‘ﬁ e
(W BIAL S T —
N o i b T 2 B
i N N T T e uE T
K [ # 1] 1 T s ~ 1 ™ | i1 =
o 1 -t 4|1._I|4¢II|\*.._¢1_‘.|| . EEEEE RS EE
HEs S8 Eud ANk AnaN u R s V| SaR=aar
i | N |
HHH- S| HH T . ] o
! 1.4 H | ]
ﬁ Tt r ( N
[ 1 !

.
!
I
i
T
B

J_¢_1'_ T

g
-
T ?"‘ 1

]
bt
.t
1]
—

T 1] EESEEELES
! | H 11g
LA U L A T T

1L S N ; _x\.I"JI e

— [
|

gESEE
T

|
|
+

it

b o3

RI—I0—T5

T e
-

90

140
160
170

=
«~

$|aq19aQ ul SSOT UOISSIWSUDL] 21SDQE

Antenna Height Above Ground in Meters
127



HAYSTACK E

i [ A3 & L g A I = I i id i
HAEE S M B (8 A Y A R ) e v B _.p_,; i
ot 8 SRR N 2% s, 0L O I 1T !
1 ] (I SR N , ] Tt _...III ety t ”J‘IT‘1_1,\
T T T TR IS TR T ENEEn RSN ER ln_T.
e e B B s [ Rl el o L AN RN . — it |- O N~ MM~
e o s i e ©eowory AT o] eweeoe
_ . - 1!
YL o e wemnl R R, \ M mnm 00 wo
el Ch e S IR A e numms mmanl | pusenanad vui IS
— ) b o = R Jr.{w____
Zmmmml R ]S e m
o bt ERiE SR E e L
S RSN RN [ (R < _
. NN REREE . SR @®
o F— 1 I 1 Ll - .
»x o fooll [ 1 :
— - - -
x _ - _
e 11 [
R 3
[ T [T 1
I m__ TT“. ] ]
L] | B S
feiat mame iam ]
mEnwaa aneg

RI—-10-T5

]
120

(977) s|aqioaQ ul SSOT UOISSIWSLDA] 2ISDE

Antenna Height Above Ground in Meters
128



HAYSTACK E

RI—10—-T5

T T I A N (0 0 O
T TH b - .IJV,JJ*. HE T
ﬁ 18 00 R L B W A Cor .._-HJHH T
i T %itd, i ;_ “ 1 EENBAEN IS NS A r,T
T T . T T RN [ 1
ERESERaREE R R ] 8eS ST
I R (R 1T B [ I | 1
1 | S I 0 MM [l
i ] B A v — —
bt e v N | |
H ; U W |1 T
T \ HHT w m o m T
xm e o !
| O e A P ENEEE
I 1 0 _ _ _ 1
I | | < SEEESNEREN
t , B N B
T T _ _ H--HH
1T 1 fi - LLL
_ 0 1T }
) U8 A I 0 |
o S
; T
N A _41 |
! | IEEANEENE NS WEASEE RSN
oREEEWEEE T HHHH
I W E ]
(| 1 I I JUEEE NN
MER REEN il | 5l . .
T N
. T
[TT W R
. - s
T T 1
< \
EENEE Ao
N R _/_/ ‘W
1 | L I s Al
i3 .
\
TN
T 8] ]
A r‘..wy./..
I A O 0 O O
I L
,iﬂl.. T 1 TT
]
T
T
FH
i 0 1
, EE =
T HHHHH -
1 . 1
(=] [—] [~ [ =3 (=]
” o~ ~n - w

(97) siaq102q

Ul SSOT] UOISS|WSUDJ] 21SDQG

15

|4

13

12

10

Antenna Height Above Ground in Meters

129



RI—10-T5

HAYSTACK E

TI T 1] | T ™
1 i | T Tt
H- T W
_ o
.| O~ N~
LMP._ [T 7o J1s]
1T I I |
n mnmmnin
i 22 - =
! = I I I
I I M3333
1 v I IB N o »
. —- I - 0 _ —_
> —
= e | 1
|ﬂ. 4 e
] _ _
»
]
| [
n .
T
1T
L1
| "l |
11
[t
1
3
.
FHH
+HAH N
T 111 I
EREE Tl oy
+ i h
-1 - BEERE N
i II.F T
O EERENNEEANEL JE 8 |
B ! 1T i A = T
W L EEAA: B 1
T It T T L] R 1t
1 117 H_||1 1 1 BREER .-ﬁ 1 1T
[ 117 T I AR | \ EEXNE
i 1] NEENTRERNEN I L i i 1 _V*Iv
o o o [ =4 =) o
= ~ - w <« ~

(971) s|aqioaq ul sS07 uoissjwisubl] disog

15

14

13

12

10

Antenna Height Above Grouna in Meters

130



R1-10-T6é OPEN AND CONCEALED
HAYSTACK WEST

PATH VIEW FROM OPEN SITE

PATH VIEW FROM CONCEALED SITE
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RCVR. ELEV, R1-10-Té6 OPEN XMTR. ELEV.
1589 M PATH LENGTH 9.92 km 1621 M

— 1620

—15490M
I
6

ILOMETERS

(@)

[\V]
X h—

m_

Lb(dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
6-17-66 at 13 M 3-24-66at 7.3 M
50% 115.9  117.2  126.0 131.6 137.7  152.7  156.7
A10%-9 0% <3 <3 <3 <3 <3 <3 <3

Open pastures extend for 1-1/4 mi to a cone-shaped hill, 250 ft
high, at the horizon., There are no other obstructions. A grove of

cottonwood trees lies immediately to the left of the path.
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Basic Transmission Loss in Decibels (Lb)

RI—10—T6—0&C HAYSTACK W

|20 I 41
- SENERENEE
T
130 ’ = W
9{0OMHz
; 3 - 24-66o0pen
140 > - —cem s === 3~ 24—66 concealed
‘&—»—
[
150
P >
o &
160
Jt ]
u ‘: {
140 T
T S A T
T T SEEEEENEYREEEN BN
: e T
150 ‘ Siezassesas SESdSEESERa
HHH HH T
111 !_L_.! [T
e LA Ei8 S ssea i aiieal
I60 éf ] '54_"_‘_’—!!"" I " : ‘[ T
T T L o |
I ‘ ]
I
] I B EE
170 NY.s 1846 MHz
3 —24-66 open
————— = 3—-24-66concealed
: 15 i}J:‘%_ __ETILJLL T
5 HE

Antenna Height Above Ground in Meters

136



HAYSTACK W

RI—-10—T6—0&C

15

FTIT 0 D T A S m =
I “ 1T W llrng -+ = m.ll _\ BN + T T ” n T =TT
B 1] ; i ! I ] 111
- + - +H _ ! < =
R HH bl (S EEEEEN ] s
| 5 M EN RN AN o | HEENNER -] inEa
! oL N el @ L1 L
4 §¢ s £l =
i . 2s % s Sl
] £ [SIKY) = o oflll
3 . RS I
N N
\
o o -
N S 3 a {1 n s SIpH =
s _ RN EENRENE Bl HEEN -
S R _% . ! T O | [ H
svanunanswases BRI | . domfi]
N S < . -+ 1 _ . (o)) 1
. I T C I I < 10
O ] | Bk " ——
B DNRRNEE T -] | L1 ! b m ] HH
{ ! | | . 1 i ! (- -3
N ! H g i5s
T ) {5 T = ) Ems
i ] a ] - -
i 1] rl_ ] | ] L, 1 P
BT it 11 1
Y BRES = -
T I 1 —
ke i -
| ™
T A C
\,‘ - @
i
TN - O A
N I i . L1 ]
| { | ; bl [V.r]
T A} ] i
T T T FTTTT T
N : aE Eogees oF
.. ¥ - > - 1Tl — -
T L 1 [ [~ {
_ 4— R HH N L |
1 EENEE 11 of N SEEREEESE.
| kﬁ O Lo 1 1] "m 1 3 nt
- a0 T mEmn - o
NG OmEEman. N H Fo RRERsan
AN SaaisEm EEsRAsEaEs o
D g ) T I o
sSEEs d :
=
3 R
. . N o
o o o o [—4 o o
w 2 = @ w — o o S

(97) s|eqioaQ ui ss0T] uoissiwsuply 231sDg

Antenna Height Above Ground in Meters

137



R1-10-T6 CONCEALED XMTR. ELEV,
1620 M

RCVR. ELEV.
PATH LENGTH 9.90 km

1589 M

- 1620M

—1540M
| i I I I
o 2 4 6 8
KILOMFTERS
Lb (dB) SHORT TERM SIGNAL VARIABILITY
Freq (MHz) 230 410 751 910 1846 4595 9190
6-17-66 at 13 M 3-24-66at 7.3 M
50% 124.6 145.8 144.8 129.8 137.7 152.7 156.7
A10%-90% <3 <3 <3 <3 <3 <3 <3

The antennas are concealed behind a stand of cottonwood

trees, The path lies through trees 200 ft deep and 40 ft high.

Pasture land extends from the trecs to a large knoll 1-1/4 mi

distant at the horizon.
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R1-10-T7
TABLE MOUNTAIN EAST

PATH VIEW FROM RECEIVER

PATH VIEW FROM TRANSMITTER
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RCVR. ELEV, RI1-10-T7 XMTR. ELEV.
1589 M PATH LENGTH 9.52 km 1631 M

—1632M

—1530M

| i |
0 2 4 6 8
KILOMETER?S

Lb(dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
8-11-65at 13 M 3-7-66at 7.3 M
50% 106.1 100.9 113.6 107.9 121.9 135,5 138.6
AL0%-90% <3 <3 <3 <3 <3 <3 <3

The immediate foreground of pastures is below the ray
path and extends to a thin line of cottonwood trees 100 yd away.,
The trees are about 50 ft tall. Beyond are another 100 yd of grass-

land and a second thin line of cottonwoods. The rest of the path

is over rolling, hilly country.
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Basic Transmission Loss in Decibels (Lp)
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Basic Transmission Loss in Decibels {L})
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R1-20-T1 OPEN AND CONCEALED
BERTHOUD NE2

PATH VIEW FROM OPEN SITE

PATH VIEW FROM CONCEALED SITE
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RCVR. ELEV. R1-20-T1 OPEN XMTR. ELEV.
1589 M ATH LENGTH 27.73 km 1558 M

I I | [ | I |
0 4 8 |2 |16 20 24
KILOMETERS
Lb(dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
7-11-66 at 13 M 2-8-67at 7.3 M
50% 108.1 113. 4 127.3 137.0 141.3 144.8 152.6
A10%-90% <3 <3 <3 <3 <3 <3 <3

The immediate foreground at this site is plowed farmland,
extending for 1/4 mi to a 1/3-mi wide lake. Beyond, to the
horizon, 7—1/2 mi away, the path is over pasture land with

scattered trees.
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Basic Transmission Loss in Decibels (L)
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RCVR. ELEV, R1-20-T1 CONCEALED XMTR. ELEV,
1589 M PATH LENGTH 27.68 km 1552 M

— —1480M T

I | | I [ l I
0] 4 8 |2 16 20 24
KILOMETERS

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
7-11-66 at 13 M 5-19-67 at 13 M
50% 118.2  123.4 140.7 143.2  161.9  174.9 175,7
ALO%-90% <3 <3 <3 <3 3.0 7.0 6.4
7-11-66 at 7.3 M 5-19-67 at 7.3 M
50% 136.7 150,2  162.5  175,3 180. 3
A10%-90% <3 <3 3.9 6.3 8.0
7-11-66 at 1 M 5-19-67 at 1 M
140.7 150.2  162.9  177.6  182.3
<3 <3 <3 6. 4 7.1

For concealment, the antennas are placed 20 ft behind a
150-ft deep thicket of cottonwood trees, 40-ft high. Beyond the
trees, the path is over 1/4 mi of grassland and a small lake, 1/3 mi
wide, From there to the horizon, 7-1/2 mi away, the ground cover

is pasture with scattered trees,
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R1-20-T2
ISH RESERVOIR

PATH VIEW FROM TRANSMITTER
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RCVR. ELEV. R1-20-T2 XMTR. ELEV,
1589 M PATH LENGTH 20.00 km 1539 M

— 1580

— — |500M —————

I I [ I I I
0 4 8 12 I 6 20
KILOMETERS

L, (dB) SHORT TERM SIGNAL VARIABILITY
Freq (MHz) 230 410 751 910 1846 4595 9190
2-23-67 at 13 M
50% 144.3 165.8  177.5 177.5

A10%- 90% <3 <3 <3 4.7

2-23-67at7.3 M

50% 156.3 167.8 176.0 182.5
A10%-90% <3 <3 <3 <3
2-23-67atlM
50% 152.5 165.2 179.2 174.3
A10%-90% <3 <3 <3 <3

The path extends over stubble wheat to the horizon, 1-1/2 mi
distant. To the left of the path, and approximately parallel to it, are rail-
road tracks which curve away at the horizon. A narrow irrigation ditch

enters the path, bends sharply, and leaves it 150 yd from the transmitter.
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R1-20-T3 OPEN AND CONCEALED
MEAD NEI1

PATH VIEW FROM OPEN SITE

PATH VIEW FROM CONCEALED SITE
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RCVR. ELEV. R1-20-T3 OPEN XMTR. ELEV.
1589 M PATH LENGTH 21.39 km 1529 M

— I570M

L/""F" — 14S0M T —

i | I ! I f
0 4 8 |6 20

|2
KILOMFTERS

L.b(dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
7-1-66 at 13 M 5-17-66 at 13 M
50% 118.5 121. 2 1256.9 125.3 138.5 140.0 142.7
£10%-90% <3 <3 <3 <3 <3 <3 <3

5-17-66 at 7.3M

50% 128.0 139,4 140.9 143, 4
A 10%-90% <3 <3 <3 <3
5-17-66 at1 M
50% 128.5 140.2 140.0 146.9
A10%-90% <3 <3 <3 <3

The path is over 150 ft of grass to a strip of plowed ground,
with a low wire fence crossing the path 100 yd away at 450. A b-wire
telephone line parallels the fence at 500 yd. Grassland extends to the

horizon, 4 mi away, where there are scattered trees and houses,
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RCVR. ELEV. R1-20-T3 CONCEALED XMTR. ELEV.
1589 M PATH LENGTH 21.52 km 1530 M

0] 4q 8 | 2 | 6 20
KTLOMF T TERS

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
7-1-66 at 13 M 5-17-66 at 13 M
50% 131.3 134.5 136,2 137.5 158.4 179.0 186, 3
A10%-90% <3 <3 <3 <3 5.5 10.5 10,3

5-17-66 at 7.3 M

50% 142,7 160.2 177.5 188.0

A 10%-90% <3 5.0 9.0 9.9
5-17-66 at 1 M

50% 142, 7 158.8 176.5 188.8

A 10%-90% <3 4,6 5.6 9.2

The antennas are concealed 10 ft behind a 100-yd deep line of
cottonwood trees. The trees are 45-ft high and very dense. Beyond the

trees the terrain is rolling pasture to the horizon, which is 4 mi away.
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R1-20-T4 OPEN AND CONCEALED
MEAD NWI1

PATH VIEW FROM OPEN SITE

PATH VIEW FROM CONCEALED SITE
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Basic Transmission Loss in Decibels (L)
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RCVR. ELEV, R1-20-T4 XMTR. ELEV.
1589 M PATH LENGTH 20.74 km 1551 M

= 14%90M ——

I | | | i
0 4 8 1 2 I 6
KILOMETERS

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
7-11-66 at 13 M 5-17-66 at 13 M
50%  124.1  129.7 138.4 152.0  156.1 162.9
A10%-90% <3 <3 <3 <3 <3 <3
50% 5-17-66 at 7.3 M
50% 138,2  153.9  155.8 162.9
£10%-90% <3 <3 <3 <3

5-17-66 at 1 M
50% 141.7 150.2 155.3 160.1
A10%-90% <3 <3 <3 <3
The path is over open farmland and the horizon is 2-1/2 mi away.

There are no obstructions.
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RCVR. ELEV. R1-20-T4 CONCEALED XMTR. ELEV.
1589 M PATH LENGTH 19.18 km 1550 M

— 15704

" — 1490M —
| | 1 | [
0 4 8 | 2 | 6
KILOMETERS
Lb(dB) SHORT TERM SIGNAL VARIABILITY
Freq (MHz) 230 410 751 910 1846 4595 9190
7-11-66 at 13 M 5-17-66 at 13 M
50% 132.1 133.3 139.6 155.1 168.7 180.7
A10%-90% <3 <3 <3 <3 <3 7.6
5-17-66 at 7.3 M
50% 140, 6 158.7 166.4 182.7
A10%-90% <3 <3 <3 6.7
5-17-66 atl M
50% 144.9 154.6 166.2 184.5
Al0%-90% <3 <3 <3 9.8

The antennas at this site are concealed 30 ft behind a thicket of

50-ft high cottonwood trees, extending for 50 ft. Beyond, the path is over

open pastures to the horizon, 2-1/2 mi away.
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RCVR. ELEV. R1-20-T5 XMTR. ELEV.

1589 M PATH LENGTH 19.70 km 1509 M
— |1 570M
— 14804
I I I | I
0 4 8 I 2 | 6

KTLOMETERS

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
12-8-66 at 6.6 M 2-9-67 at 13 M
50% 124, 2 129.0 141.9 139.0 153.6 164.0 172.7
A10%-90% <3 <3 <3 <3 <3 <3 <3

2-9-67at7.3 M

50% 142.3 148.1 165.5 169.8

A0%-90% <3 <3 <3 4.0
2-9-67 at 1 M

50% 147.0 151.1 161. 2 169.8

A10%-90% <3 <3 <3 4.8

The immediate foreground at this site is a four-lane, dual concrete
highway with an access road at a distance of approximately 100 yd. Beyond
is a low wire fence, perpendicular to the path and parallel to the roads,

followed by grassland that extends 1 mi to the scattered trees at the horizon,
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R1-20-T6
FIRESTONE EZ2

PATH VIEW FROM RECEIVER

PATH VIEW FROM TRANSMITTER
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Basic Transmission Loss in Decibels (L p)
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RCVR. ELEV. R1-20-T6 XMTR. ELEV.

1589 M ) PATH LENGTH 20.00 km 1539 M
— 1570M
— — 14com -
i | | | | ]
0 4 8 |2 | 6 20

KTLOMFTFRS

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
12-8-66 at 6.6 M 4-26-66 at 7.3 M
50% 106.8 102.7 119.9 115.2 116. 6 127.9 145.7
A10%-90% <3 <3 <3 <3 <3 <3 <3

The path extends over pasture land with scattered single trees,
. o
In the immediate foreground, a barbed-wire fence runs at 20 to the

path and crosses it approximately 75 yd away.
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PATH VIEW FROM RECEIVER

PATH VIEW FROM TRANSMITTER
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Basic Transmission Loss in Decibels (L)

10

120

130

140

150

160

(70

180

190

RI-20-T7 EASTLAKE N4

MHz Free Space Losses i ‘%‘_. o i‘?;f
_———— 230 230 = 105.7d8 | H
- 4|o}|2— 8-66 410 — 110.6 "
—_— - — 75l 751 - 116.0 n [T B R
—_————— 910 910 - II7.6 ®
. = ,_‘_1_ EEEEEEEENR
———— 1846 o—3-g7| 1846 —123.8" EEEENEESNREEN RSN
seseesse 4595 4595 — |3]. 7 " }
— —— 9190 9190 - 137.7 * HiT T
1 de | °1* HEEEES | '__i. NN
- . - FHHHH
T LT mun
ANENENENE ]
i ’
I H--HH
et mgmesmantes
oot ENER
L = A Canr Em-SnEAnReEE T
o Tr L ol ™ ‘ -
M
i LJ " O - * " T I‘.
N - 3 ‘.‘ " T * e ..'
\ ." L4
A] _ K s
; ™ \ 4N IR f 1'
I Smada inm
s HHH
| 2 3 4 5 6 1 8 9 10 il 12 13 14 15

Antenna Height Above Ground in Meters

182



RCVR. ELEV. R1-20-T7 XMTR. ELEV.
1589 M PATH LENGTH 19.92 km 1559 M

[ — 15124 —

| I I
0 4 8 | 2 I 6
KILQOMETERS

Lb(dB) SHORT TERM SIGNAL VARIABILITY

Freq(MHz) 230 410 751 910 1846 4595 9190
12-8-66 at 7.3 M 2-3-67at 7.3 M
50% 127.2  129.8  139.1 142.4 158.8  168.9  182.0
£10%-90% <3 <3 <3 <3 <3 <3 <3

The path runs over sagebrush for 50 yd to a low, barbed-wire

fence. Fifty feet beyond the fence, an 8-wire telephone line runs perpen-
dicular to the path. The rest of the terrain to the horizon, 4 mi away,

consists of rolling hills with scattered trees and farmhouses.
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Basic Transmission Loss in Decibels (Lp)
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R1-20-T8 OPEN AND CONCEALED
GREEN MOUNTAIN

PATH VIEW FROM CONCEALED SITE
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RCVR. ELEV. R1-20-T8 OPEN XMTR. ELEV.
1589 M PATH LENGTH 16.88 km 1786 M

I I | ! I
0] 4 8 12 16
KILOMETERS

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
6-22-66 at 13 M 3-28-66 at 13 M
50% 123.7 128.0 134,2 135.7 99.5 105.8 92.7
A10%-90% <3 <3 <3 <3 <3 <3 <3

The path extends over 75 ft of field grass, then drops
very sharply toward the town of Boulder. The path is well above the

town but across it. The horizon is about 9 mi away.
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RCVR. ELEV, R1-20-T8 CONCEALED XMTR. ELEV,
1589 M PATH LENGTH 17.24 km 1783 M

- 17504

— 15504
I | I | !

0 4 8 12 16
KILOMETERS

Lb(dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
6-22-66 at 13 M 3-28-66 at 13 M
50% 132.9 132.8  143.4 140.7 143.,3 170.6  182.0
A10%-90% <3 <3 <3 <3 <3 <3 <3

The antennas are concealed 10 ft behind two 30-ft pine trees. The
path within the trees covers approximately 10 ft. After the next 200 yd of
scattered pines and grass, the ground drops sharply towards the city of
Boulder. The city and the pasture land beyond are below the line of sight

to the horizon, 9 mi away.
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R1-20-T9
SUNSHINE -GOLD HILL

PATH VIEW FROM RECEIVER

PATH VIEW FROM TRANSMITTER
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RCVR. ELEV, R1-20-T9 XMTR. ELEV.
1589 M PATH LENGTH 20,66 km 2195 M

—2145M

| [ i I I I
0 4 8 12 16 20
KILOMETERS

L (dB) SHORT TERM SIGNAL VARIABILITY
b

Freq (MHz) 230 410 751 910 1846 4595 9190
4-14-65at 13 M 3-3-66at 7.3 M
50% 115.8 112.7 124,1 120.2 125.2 127.9 133.3
A10%-90% <3 <3 <3 <3 <3 <3 <3

A dirt road forms the immediate foreground at this site. A grass-
covered field extends 100 yd to a stand of 10- to 20- ft pine trees, beyond
which, for 6 mi, run foothills spotted with pines and grasslands. The

trees and foothills are below the line of sight to the receiver,
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R1-20-T10
LYONS

PATH VIEW FROM RECEIVER

PATH VIEW FROM TRANSMITTER
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RCVR. ELEV, R1-20-T10 XMTR. ELEV.
1589 M PATH LENGTH 20,00 km 1713 M

— 1 690M

— | 510K

I | | I [ I
0 4 8 [2 | 6 20
KILOMETERS

L.b(dB) SHORT TERM SIGNAL VARIABILITY
Freq (MHz) 230 410 751 910 1846 4595 9190
4-16-65at 13 M
50% 96.0 114.9 120.8

A10%-90% <3 <3 <3

This transmitter site is located approximately 40 ft from the edge
of a 200-ft cliff. The immediate foreground is covered by broken rock
scraped from the surrounding area. The rest of the path is in line of sight

through a gap, with sloping foothills to the right and left.
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R1-20-T10-A
LYONS

PATH VIEW FROM RECEIVER

PATH VIEW FROM TRANSMITTER
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RCVR. ELEV. R1-20-T10A XMTR. ELEV.
1589 M PATH LENGTH 19.70 km 1676 M

— 1520

I I [ I I
0 4 8 2 16
KILOMETERS

Lb(dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
6-22-66 at 13 M 3-8-66 at 7.3 M
50% 103.2 108.6 117.0 116.1 123.0 135, 2 137.4
A10%-90% <3 <3 <3 <3 <3 <3 <3

This radio path is between two downslopes over partly grass-
covered, partly rocky terrain. Approximately 500 yd away, a 5-wire power
line crosses the path, below the line of sight, at 450. About 1/2 mi away

to the left is a 40-ft water tank.
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R1-50-T1
KERSEY SW4

PATH VIEW FROM RECEIVER

PATH VIEW FROM TRANSMITTER
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Basic Transmission Loss in Decibels (L)
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RCVR. ELEV, R1-50-T1 XMTR. ELEV,
1589 M PATH LENGTH 52.56 km 1475 M

— |1 570M

/ —ISGOM\

| | I I | I
0 10 20 30 40 50
KIILOMETERS

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
7-19-65 at 13 M 5-3-66 at 13 M
50% 130.9 126. 4 124.6 134.9 140.0 143.2 148.6
A10%-90% <3 <3 <3 <3 <3 <3 <3
5-3-66at 7.3 M
50% 133.4 138.2 146. 4 148.7
£10%-90% <3 <3 <3 <3
5-3-66atl1 M
50% 140.9 142.0 143.0 154.2
A10%-90% <3 <3 <3 3

In the immediate foreground at this site are plowed fields with
clumps of field grass that extend to a thin line of cottonwood trees 1/2 mi
away. The next 1/2 mi is another field, followed by another windbreak

of cottonwoods. Beyond are gently rolling hills and fields.
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Basic Transmission Loss in Decibels (L)
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R1-50-T2 OPEN AND CONCEALED
MILLIKEN E2

PATH VIEW FROM OPEN SITE

PATH VIEW FROM CONCEALED SITE
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Basic Transmission Loss in Decibels (Lp)
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RCVR. ELEV, R1-50-T2 OPEN XMTR. ELEV,
1589 M PATH LENGTH 36.22 km 1436 M

| 550M

// \

—1390M

! [
0] |0 20 30
KILOMETERS

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
7-7-66 at 13 M 2-3-67 at 13 M
50% 142.5 145.7 160.8 154.0 161.5 179.5 186.5
A10%-90% <3 <3 <3 <3 <3 3.6 6.4
7-7-66at7.3 M 2-3-67at7.3 M
50% 147.4 161.1 158.0 162.3 183.0 178.8
A10%-90% <3 <3 <3 <3 6.6 8.6
7-7-66at1 M 2-3-67 at1 M
50% 155.3 168.3 164.6 167.5 183.8 196.1
A10%-90% <3 4.5 5.6 3.3 7.9 6.1

The path crosses 1/2 mi of open flat farmland to a small group

of farm buildings. Beyond are trees to the horizon 3 mi away.
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Basic Transmission Loss in Decibels (L p)
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RCVR. ELEV, R1-50-T2 CONCEALED XMTR. ELEV,
1589 M PATH LENGTH 36,46 km 1433 M

I 545HM

— 1 3Z5M
[ I [ I

20
KILOMETERS

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
7-7-66 at 13 M 2-3-67 at 13 M
50% 151.5 159.6 175.0 160.7 188.1 202.5 206. 2
£10%-90% <3 <3 <3 4.0 <3 9.1 <3
2-3-67 at 7.3 M
50% 166.8 189.1 205.7 209.1
A0%-90% <3 <3 7.0 <3

2-3-67atl.0 M

50% 169.8 192.1 201.7

A10%-90% 4.4 <3 7.2
The antennas are concealed approximately 10 ft behind a dense,

approximately 200 ft deep, thicket of cottonwood trees. Beyond, rolling

hiils and grass-covered fields extend to the horizon, 5-1/2 mi away.
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R1-50-T3
KEENSBURG SW

PATH VIEW FROM RECEIVER

PATH VIEW FROM TRANSMITTER
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RCVR. ELEV, R1-50-T3 A XMTR. ELEV,

1589 M PATH LENGTH 49. 66 km 1533 M
—1550M
—14350M

I [ I | I

0 IO 20 30 40

KILOMETERS

Lb(dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
7-7-66 at 13 M 5-10-66 at 13 M
50% 130.6 136.6 138.9 142.6 151. 3 160.8  163.7
A10%-90% <3 <3 <3 <3 <3 <3 <3

5-10-66 at 7.3 M

50% 147,7 153.9 160.0 165, 0
A10%-90% <3 <3 <3 <3
5-10-66 at 1 M
50% 146.8 153.2 156, 7 165.0
A10%-90% <3 <3 <3 <3

The path is over grass-covered fields and rolling hills that extend
to the horizon, approximately 12 mi away. Parallel to the path runs a
moderately busy highway, with a multi-wire telephone line on one side,

and a 3-phase power line on the other,
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Basic Transmission Loss in Decibels ( L)
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R1-50-T4
HORSECREEK RESERVOIR

PATH VIEW FROM RECEIVER

i -
= - F.

PATH VIEW FROM TRANSMITTER
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RCVR. ELEV. R1-50-T4 XMTR. ELEV,
1589 M PATH LENGTH 49.07 km 1567 M

—1455M

I [ | [ I
0 |0 20 30 40
KILOMETERS

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
7-8-65at 13 M 5-10-66 at 13 M
50% 132.8 131. 4 140.0 141.7 153.0 162.0 166.6
A10%-90% <3 <3 <3 <3 <3 <3 <3

5-10-66 7.3 M

50% 147.5 153.5  161.6 169.5
A10%-90% <3 <3 <3 <3
5-10-66 at 1 M
50% 153.6 161.0 163.1  165.7
710%-90% <3 <3 3.1 <3

The terrain at this site consists of gently rolling farmland. The
horizon is 11l mi away. The only apparent obstruction is a thin line of

trees at a distance of about 1 mi from the transmitter.
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Basic Transmission Loss in Decibels (L p)

RI—50—-T4 HORSE CREEK RESERVOIR
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R1-50-T5
ECHO LAKE

PATH VIEW FROM RECEIVER

PATH VIEW FROM TRANSMITTER
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RCVR. ELEV,
1589 M

R1-50-T5 XMTR. ELEV.

PATH LENGTH 59. 24 km

—3200H

—1700M

3392 M

Freq (MHz)

50%

A10%-90%

I I I |
20 30 40 50

KILOMETERS

Lb(dB) SHORT TERM SIGNAL VARIABILITY

230 410 751 910 1846 4595
4-30-65at 13 M
137.2 149.1 157.5

<3 <3 <3

9190

In the immediate foreground at this site is a slope, beyond which

dense pine trees partially obscure the line of sight to the horizon, 18 mi

away.,
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R1-50-T5-A
ECHO LAKE

PATH VIEW FROM RECEIVER

PATH VIEW FROM TRANSMITTER

235



ECHO LAKE

9 MARCH [966

RI -50-T5A

19

) R . i
N EEEERENEN NN NN EEEEEE NN NN ] I
] 1] i
——t— . =
| EEN
n@ = - =
©
®3 4w ma . ! o
n - . & . ] aY T
il ohdmMm =~ NNy Y g
J8mne v v s o
© =B ks -
el | [ 3 T 11T o < 1]
M. INENREN | EEENYL L T
W 0 I ] , -
L3 _ aae g Easasat B
- » T 1t b
87283 F e
. b v . b | =]
[ r h 1 e 111
n | T L [P L)
[ I ] T \ Tl N
= | | N 1N ¥ n
- 1= W _ ,D- LI v @
| | 1] W L
RN N d qu.-l.-r_ﬁ
4 ’
, I v, T w©
EN I des
~ 1 R \\i@w-ﬁo HE
i rid
! < ] ~
—HHH F =HH am NG \J__r g 4
I T T A A Y A [ I ECSE , - | |
- o L | 11 I ol ks u
: T I 1 T T34 —— w
aEn T - - L] !
| st . o~ L1 1]
A5 I [T 1 o i po |_|Wu.,"7 i
, P — » Ty - 1 wd
T 7 1 |
. A o I
. 49 e T
O 0o 14 Fy W <
p A L W ™ TS !
— | | m 11 B nEEN
m_ - O | ] 1] - P L, o g J ro
= bR T ST T T
HEEE L . . LM \ L N T Tzuf =i
! C R p .J.ﬁlﬂl "
. NERER T 7 D 11+ WEEEERN
' . _ | iy . Y ..M.qu.;._J 1 A
BeERumS ‘ HH it BEEEEEEEE NN NS AN Y =~ AR EE RN
1 1 | o N | | | 1 | e 1 [T T
| 111 ! T [ | ] 0 Y I P ENEENEEEN | | ) ) 1
T T e T N 11 AN T ]
EEEEESNESESEENNIESESEESEEASENEUASESSNNSABSSSEasEasEEEEYEEeEsEee EEmREEaaS
‘ | EEEEE [Tt 0 S TN SR 8 I o
< o o o =] (=} (=4 o o =3
o < rey © — w© = P9 = ~
— —_— —_— —_— — — —_— N o~ ~d

(9) si1aqioag

U} SSO7] UOISSIWSUDJ} 2ispg

Antenna Height Above Ground in Meters

236



RCVR. ELEYV. R1-50-T5A XMTR. ELEV,
1589 M PATH LENGTH 59.22 km 3392 M

— 1 500K

I [ | | I |
0] 10 20 30 40 50
KILOMETERS

Lb(dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
3-9-66at 7.3 M

50% 171. 4 187.1 206.4 214.0

A10%-90% <3 <3 4.5 5.5

For the first 40 ft, the path lies over a moderately busy highway,
at both sides of which,and at a distance of about 80 ft from the antennas,

are many pine trees, The horizon is 18 mi away.
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Basic Transmission Loss in Decibels {Lp)
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RCVR. ELEV. R1-50-T6 XMTR. ELEV,

1589 M PATH LENGTH 53.84 km 2926 M
— /R 50 0O\
—1500M

| | I | I I

0 10 20 30 40 50

KILOMETERS

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
6-24-66 at 6.6 M 3-10-66 at 7.3 M
50% 154, 4 163.4 165.8 163.8 181.3 184.4 191.6
£10%-90% <3 4.7 <3 <3 <3 <3 8.8

The path at this site extends across a deep valley. In the
immediate foreground is a thick cover of pine trees, none of which are

in the line of sight, The horizon is 12 mi away.
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Basic Transmission Loss in Decibels (Lp)
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Basic Transmission Loss in Decibels (L)
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RCVR. ELEV. R1-50-T7 XMTR. ELEV.,
1589 M PATH LENGTH 52.50 ki 2719 M

— 1 500w

| I I I I |
0 10 20 30 40 50
KILOMETERS

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
11-3-66 at 6.6 M 3-6-67 at13 M
50% 141. 2 147.8 157.3 160.5 177.8 191.4 191, 2
A10%-90% <3 <3 <3 <3 <3 <3 <3

3-6-67at7.3 M

50% 165.7 176.1 188 194.8
AL0%-90% <3 <3 <3 3.4
3-6-67atlM
50% 167.7 175.9 187.4 193.6
AL0%-90% <3 <3 <3 <3

For the first 500 yd, the path is over a terrain of field grass with
scattered pine trees. At a distance of 6 mi, it runs through a gap, with
sloping hills to the right and left, framing a high hill in the center at the

horizon, 9 mi away.
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Basic Transmission Loss in Decibels (Lp)
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Basic Transmission Loss in Decibels (Lp)
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RCVR., ELEV. R1-50-T8 XMTR. ELEV,
1589 M PATH LENGTH 47.76 km 2553 M

I 1 |
0 10 20 30 40
KILOMETERS

Lb (dB) SHORT TERM SIGNAIL VARIABILITY
Freq (MHz) 230 410 751 910 1846 4595 9190
4-28-65at 13 M
50% 144. 2 146.1

A10%-90% <3 <3

In the immediate foreground at this site is wild grass, scattered
pine trees, and a 3-ft fence at 900 to the path. Beyond, a denser growth
of pines extends to a low ridge 2-1/2 mi distant. The ground then slopes

upward to the horizon 6 mi away, with dense pines covering the entire area.
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RCVR. ELEV. R1-50-T9 XMTR. ELEV.

1589 M PATH LENGTH 47.06 km 2438 M
—2500M
— 1500

I I I | I

0 10 20 30 40

KTLOMETERS

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
6-23-66 at 13 M 3-6-67 at 13 M
50% 144,7 162.1 159.6 185.5 179.8  192.0  197.7
A10%-90% <3 <3 <3 9.4 <3 <3 <3
11-3-66 at 6.6 M
50% 143.6  168.4
A10%-90% <3 <3
3-6-67 at 7.3 M
50% 180.9 177.5 186.5  191.1
A10%-90% 7.3 <3 <3 <3
3-6-67at1lM
50% 182. 4 177.8  185.3  193.3
A10%-90% 4.6 <3 <3 <3

Field grass covers the ground for approximately 300 ft, after
which there is a dense growth of pine trees for 5 mi to a low-lying ridge.

A high ridge at the horizon is 7-1/2 mi away. There are no telephone or

power lines in the area.

257



ESTES PARK- DEVILS GULCH RD.

RI-50-T9

o
T

3-66
7-66

6—23-66

230 MHz

X || =

Ll 1e

IRRNE!

RN,

RN ENEE R
A O N O O N O N O I

o

410 MHz

6-23-66
=

LIl Pl

3~-66

LI Ld

|

AN RN N
KT 0 O 0L O N N O OO 0 I I |

TPl 1y

p 4

130

140

150

160

(97) sjaqioag ut

I70

150

160

SSOT UOISSIWSUDI]

170

2150g

180

190

15

14

13

4

10

Antenna Height Above Ground in Meters

258



Basic Transmission Loss in Decibels (L)

130

140

150

160

170

180

190

200 |

210 |

220

RI-50-T9 ESTES PARK-DEVILS GULCH RD.
gEsERsississs
| : R
NN L
| HoH i i
i o | I (9 B T ]
| T
H
J‘ ™ N - i3 e l“ b
» \ 4 N N
V. o’
1‘ Vi
y
mmum T
] HHHHH
Sssasesit
FEEHT
HH
1
= L
ENE ] 751 MHz
W ———— 6-23-66
! ] — . — Il - 3-66
T i - X—x —2x || - 7-66
o
! 1 mui
0 | 2 4 9 6 7 8 9 o i 12 13 14

Antenna Height Above Ground in Meters

259



Basic Transmission Loss in Decibels (Lb)
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Basic Transmission Loss in Decibels (L)

180

190

200

210

220

190

200

210

220

Antenna Height Above Ground in Meters

261

RI-50-T9 ESTES PARK-DEVILS GULCH RD.
AT
Y. A y.
e A) A} la
AN g 3
\ ¥
i
L ¥ r. 9
™ X[J 1
LY
1
r N -
i \
Fi
4595 MHz f
—_— 3 - - 66
—_— 3-6-67
X x=—x 3-{10-67
¥ i | || A
| \ P
R § 2 T ] Y J A
- 1
lm_ :- and - o i ‘
|
. T
- 1
| 4 'l 2 .ﬂ
8 i
l
amus 9190 MHz
] 3 -11-66
T —_—  — 3 - 6-67
i Xe—x—3x 3 =-]0-67 |
0 | 3 4 9 6 7 9 10 [ 12 13 14



R1-80-T1
PURCELL E4

K

PATH VIEW FROM RECEIVER

PATH VIEW FROM TRANSMITTER

262



RI -80-TI

PURCELL E4

I | | U O N A AR |
- HH T .:_______Trr,: w
D] I . @
Il g - i
fm L1h BREN - $s017 -
I I : FH-H e00dg asug B
INLEREN ESNLASEREL H | EEEE 1
1 _ T A 1 1
: R Tt SiNF?adssssssssssss
[JMEEE Rad e 48 EE H - T
; H B L R T LR ]
} Tl aANE 1 N a I |
LLLLI] L] nasss J iy r AERNCEENNEE 1 1 X|
! e Rl e BB .W T ] Lol
o W] I W B INEEN N 1T A 3
1 [ 1] MUEE] 1 I A I TN M
| E S DLimsEas ] —] ! ,"_ I d
M L i I I ! 0
EER 1107 AN ] i [ I T 1
BHAgSEssmsaNn g EuEaEE RS X
,‘ q / . T ] ;
“T™ L)
- ¥
| ISR ENEE TNE N .
1 I 1 £
1 I 7 & . y=
Tt N ] L 4 O
[T | LLio ] Ll i
[ [ L1 i 15 -
SRR 4 I ] i
Tk T N mm b ] ] , .
11 17 V- 1 r/ 1 BB n '
) AT\\ 1 __A 1 - b
T 1) N T 3
TTTT 1 ) L . I~
[ b 5 iy J o
B N
] % [{s] l 1 1 — [
= @0 =1 T T * 4
» | I & — t \\_ i AR J 5 AT
] 2} < LT A I o D
= AEERE
] ] | NELY S 1 L a L
= ~ 0 -‘, | 1] i n
] B L 4 5
. _ . ]
n \ | o
[} u-m_ 1 | A ! _ 1 g -
n - 0 W W O 1 1 HEN REEL
1 = w m N —< O » 'y M I . . p
] NN DD — .1 Yl ! " n
» - < o AEMA U i 1 il T
H | oy B N3 H ms
] _ N . M 1IN B t ] e
“ — — . Il | L' 11y
B . . . . .I—I_I ERERERE &Y -} [ .. N
= . — ] . | 11 N
— _ N\ N o I
B . . r T
] _ _ | . HEEEN |“ M._ 1
[ EEEE NN R |
e e O O 0 Y 1 L
=] o o o o (=) =3
= 2 3 2 2 2 2 2 S S

{91) sj8qi98Q uj $507 uOISSIWSUDI) 2iSDG

15

14

13

12

10

Antenna Height Above Ground in Metfers

263



RCVR. ELEV. R1-80-T1 XMTR. ELEV,
1589 M PATH LENGTH 78.86 km 1536 M

- — 1315

I ! I i I | ! |
0 10 2 30 40 50 60 70
KILOMETERS

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
5-4-66 at 13 M
50% 154.3 175.4 184, 7 182.5
A10%-90% <3 4.3 5.9 6.3
5-4-66 at 7.3 M
158.4 177.5 188.4 188.5
<3 4.5 6.6 7.4
5-4-66 at 1.0 M
161.0 177.2 186.3 190.0
<3 6.7 9.0 9.3

The path at this site is free of obstructions and is over rolling

grass~covered plains,
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MASTERS N3
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RCVR. ELEV. R1-80-T2 XMTR. ELEV,

1589 M PATH LENGTH 80. 08 km 1372 M
—1370M
— 11 70M
| | I I i | I
0 e 20 30 40 50 60 70 80

KILOMETERS

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
7-6-66 at 13 M 5-5-66 at 13 M
50% 162.2 165.5 174.2 178.5 204.3
A10%-90% 7.2 5.6 8.0 <3 <3
7-6-66 at 7.3 M 5-5-66 at 7.3 M
50% 159.9 163.3 171.5 172.6 206.0
£10%-90% 6.5 5.8 6.2 <3 3.0
7-6-66 at 1 M 5-5-66 at 1 M
50% 172.7 175.1 178.0 182.8 202.1
A10%-90% 3.4 7.6 7.8 4.0 3.4

The 12-mi path to a ridge at the horizon extends over grassland,
with a small area of dense tree growth, approximately 1 mi from the

transmitter, at the right edge of the path.
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R1-80-T3
STRASBURG NE1

PATH VIEW FROM RECEIVER

PATH VIEW FROM TRANSMITTER
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Basic Transmission Loss in Decibels (L p)

RI-80-T3 STRASBURG NE |
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RCVR. ELEV, R1-80-T3 XMTR. ELEV,

1589 M PATH LENGTH 79.81 km 1633 M
—1535M
—1 335
f ! ! I I l I |
0 o 20 30 50 60 70

40
KILOMETERS3

Lb (¢dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
7-5-66 at 7.3 M 5-6-66 at 13 M
50% 178.6 178.1 209.5
£10%-90% <3 <3 7.0

5-6-66 at 7.3 M

50% 178.3 212.0
AL0%-90% <3 <3

5-6-66 atl M

50% 207.6
A10%-90% <3

The immediate foreground is a dirt road 40 ft wide, along which
a 3-ft high fence runs at 45° to the path. Beyond, plowed fields

alternating with strips of grass extend to the horizon, 6 mi away.
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R1-80-T4
GRANBY W5

PATH VIEW FROM RECEIVER

T
|
rar i 4

PATH VIEW FROM TRANSMITTER
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Basic Transmission Loss in Decibels (L)

RI-80-T4 GRANBY W5
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RCVR. ELEV, R1-80-T4 XMTR. ELEV.
1589 M PATH LENGTH 76.50 km 2341 M

— 1 300M

I I | I | [ I {
0 10 20 30 40 50 60 70
KILOMETERS

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
6-27-66 at 13 M 3-30-66 at 13 M
50% 169, 7 198.8
A10%-90% <3 <3
6-27-66 at 11 M 3-30-66at 7.3 M
50% 174.2 200.9
A10%-90% <3 <3
6-27-66at 7T M 3-30-66atl M
50% 164.4 199.3
A10%-90% <3 <3

Grassland extends for approximately 150 ft from the transmitter
to a grove of pines. Beyond the pines, about 1l mi away at the horizon

is a low hill.
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R1-120-T1
BUCKINGHAM

PATH VIEW FROM RECEIVER

PATH VIEW FROM TRANSMITTER
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BUCKINGHAM
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RCVR. ELEV, R1-120-T1 XMTR. ELEV,
1589 M PATH LENGTH 97.36 km 1445 M

—106&

[ | I I | | |
0 15 30 45 50 75 90
KILOMETERS

L, (dB) SHORT TERM SIGNAL VARIABILITY
Freq (MHz) 230 410 751 910 1846 4595 9190

7-20-65 at .3M

50% 146.6 146.2 155.2

A10%-90% 3.8 3.6 <3

The entire path is over rolling grassland to the horizon, 5 mi

o .
away. A 6-wire power line crosses the path at 90 , approximately 60 ft from

the antennas.
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R1-120-T2
FORT MORGAN N12

PATH VIEW FROM RECEIVER
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PATH VIEW FROM TRANSMITTER
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RCVR. ELEV, R1-120-T2 XMTR. ELEV.

1589 M PATH LENGTH 118.76 km 1433 M
- 13 A
— 950N
I I | | I | I I
0 15 30 45 60 75 90 105

KILOMETERS

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
7-6-66 at 13 M 5-5-66 at 13 M
50% 164.0 169.5 174.7 184.4 182.1 186.3 212. 4
A10%-90% 13.8 10.8 6.9 17.4 <3 9.1 14,2
5-5-66 at 7.3 M
50% 160.1 173.1 175.2 187.8 184, 2 189.1 212.2
A10%-90% 10.8 1.4 6.6 11.8 <3 8.9 17.5

5-5-66 at 1 M
50% 165.9 182. 2 181.0 185.0 181.7 189.7 217.8
A10%-90% <3 8.9 6.2  23.6 <3 7.6 18.7
The terrain at this transmitter site is rolling grassland to the

horizon approximately 9 mi away. There are no obstructions.
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R1-120-T3
DEER TRAIL

PATH VIEW FROM RECEIVER

PATH VIEW FROM TRANSMITTER
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Basic Transmission Loss in Decibels (Lb)

RI-120-T3 DEER TRAIL
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RCVR. ELEV. R1-120-T3 XMTR. ELEV.
1589 M PATH LENGTH 105.84 km 1612 M

I 595

— [ 155M

I J [ [ | I I I
0 5 30 45 60 75 90 105
KILOMETERS

Lb (dB) SHORT TERM SIGNAL VARIABILITY

Freq (MHz) 230 410 751 910 1846 4595 9190
5-6-66 at 13 M
50% 182.0 205.0
A10%-90% 9.1 4.9
5-6-66 at 7.3 M
182.0 205.5
9.8 5.2

5-6-66 at 1.0 M
205.2
5.9

The path is over plowed ground for 1/2 mi, then over a 1/2-mi
strip of grassland, continuing over terrain where wheat fields and grass-

lands alternate.
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R1-120-T4
FAIRPLAY E3

PATH VIEW FROM RECEIVER

PATH VIEW FROM TRANSMITTER
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Basic Transmission Loss in Decibels (Lb)

RI-120-T4 FAIRPLAY
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RCVR. ELEV. R1-120-T4 XMTR. ELEV.
1589 M PATH LENGTH 116.36 km 3011 M

— 4165}

" —1165M T

[ I I | I | I |
0 IS 30 45 60 75 90 105
KILOMETERS

L, (dB) SHORT TERM SIGNAL VARIABILITY
Freq (MHz) 230 410 751 910 1846 4595 9190
6-29-66 at 13 M
50% 179.1  196.1

A0%-90% <3 4.6
6-29-66at 7.3 M

50% 189. 2
A10%-90% <3
6-29-66 at 1 M
50% 194.5
A10%-90% 3.8

The path at this site is over a downslope into a small valley,
beyond which is a small mesa below the line of sight. The ground cover

to the horizon, 28 mi away, is rolling grassland, spotted with pine trees.
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R1-120-T5
WALDEN NE 5

PATH VIEW FROM TRANSMITTER
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Basic Transmission Loss in Decibels (L p)

Ri—120-T5 WALDEN NE S
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RCVR. ELEV. R1-120-T5 XMTR. ELEV,
1589 M PATH LENGTH 119. 66 km 2506 M

| — 1 130M T

| ! | ! | I I |
0 ) 50 45 60 75 S0 105
KILOMETERS

L, (dB) SHORT TERM SIGNAL VARIABILITY
Freq (MHz) 230 410 751 910 1846 4595 9190
6-28-66 at 7.3 M
50% 198.5

A10%-90% 8.7

This site is in open, rolling terrain, with the Continental
Divide at the horizon. A 40-ft high storage tank is located approximately

40 to the right, 1/2 mi from the transmitter.
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Meteorological Information

Type Dry Wet Atmos. % Cloud
of Bulb Bulb Press. Rel. Type
Site TempC TempC mb Humid.

%

Wind Term-

Cloud Speed inal
Cover & Dir.

R1-0.5-T1 R1E

UHF June 2, 1965
No data available
SHF April 18, 1966

1.7 1.7 824.2 100 L5
3.9 2.8 828.5 85 Fog

SHF April 21, 1966
No data available

R1-0.5-T2 RIW

UHF March 31, 1965
No data available

SHF February 10, 1966
No data available

R1-3-T1 Niwot El

UHF April 1, 1965
No data available
UHF December 1, 1966

OPEN -6.2 -6.5 833.6 87 M2
-5.0 -6.1 846.6 76 H6

SHF February 25, 1966

No data available

289

100
100

100
100

8 NW Rcvr
5 Xmtr

Calm Rcvr
Calm Xmtr



SHF March 3, 1967

.2 830.9 55 H6 80 3-8 NW Rcvr
.8 837.0 59 Ml -- 5 N Xmtr

R1-3-T2 Baller Lake NWI1

UHF June 2, 1965
No data available
SHF April 25, 1966

OPEN 22.8 10.0 836.5 18 L1 40 Calm Rcvr
25.0 12,2 846.5 22 Ll 20 5 E Xmtr

R1-3-T3 Baller Lake N

UHF June 2, 1965
No data available

UHF June 24, 1965
No data available

UHF  July 13, 1965
No data available

SHF April 25, 1966

OPEN 22.0 10.0 838.7 20 H3 10 Calm Recvr
23.9 1.1 847.0 20 L1 10 Calm Xmtr

UHF December 14, 1966

831.2 67 H7 85 10NW Recvr

OPEN 7.2 2
7 3 845.0 22 -- -- -- Xmtr

4,
11. 3.
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R1-3-T4 Lookout Road at U, S. 287

UHF June 7, 1965
No data available
SHF May 13, 1966

OPEN 14.4 7.7 838.3 39 HI, Ll 25 7 W Revr
15.0 8.9 845.1 36 H2,L2 30 5-10 NW Xmtr

UHF December 7, 1966

-- 817.4 -- M3 75 -- Revr

OPEN 6.2
7.2 4.4 829.5 67 L9 50 25W  Xmtr

UHF Decmber 22, 1966

OPEN 3.3 -3.3 854.2 8 L2 50 5 NE Rcvr
3.3 -3.3 854. 2 8 L2 50 5 NE Xmtr

UHF January 17, 1967
OPEN -2.2 -2.6 817.4 89 HI1 2 -- Rcvr
2.2 -3.3 850.1 21 H9 30 5SE Xmtr

SHF January 25, 1967
OPEN -2.6 -2.8 830.9 100 -- 100 Calm Rcvr
0.0 0.0 836.7 100 Fog 100 5 N Xmtr

SHF February 1, 1967
OPEN 3.7 1.5 840.4 70 Ll 15 2-5SE Rcvr
3.3 0.6 846.5 62 L9 10 5 N Xmtr
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SHF

R1-3-T5 Gun Barrel Hill Summit

February 24, 1966

No data available

UHF

March 31, 1966

No data available

UHF

OPEN

UHF

OPEN

UHF

OPEN

UHF

OPEN

UHF

OPEN

UHF

OPEN

October 28, 1966

16.8 1.7 849.6
13.9 8.9 --
October 31, 1966

0.8 0.6 842.8
0.6 0.0 847.1
November 1, 1966

4,4 1.8 842.4
3.3 0.0 848.0

November 23, 1966

831.3

6.2
4.4 836.8

November 29, 1966

12.8 9.0 835.7
10.6 4.4 839.9
January 23, 1967

3.5 1.5 824.8
3.9 1.5 830.2
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57
54

100
91

55

62
23

77
63

59
57

H6
Hé6, H9

L6
L6

H2

Ll
L2

M2
L2

H2
H6

50
40

100
100

10

90
80

70
90

Calm
Calm

Rcvr
Xmtr

Calm
2S5

Rcvr
Xmtr

-- Rcvr
0-55SW Xmtr

-- Rcvr
3 SE Xmtr

-- Rcvr
3 NE Xmtr

-- Rcvr
5-10NW Xmtr



UHF

OPEN

SHF

OPEN

UHF

No data available

SHF

OPEN

UHF

No data awvailable

UHF

OPEN

UHF

OPEN

UHF

OPEN

March 15, 1967

7
6-

2
1

2.1
2.8

March 15, 1967

1.6
1.7

0.2
0.6

845.8 29 Ml, Hé6
848.2 59 L9
848, 2 75 L6
845.8 83 L9

R1-5-T1 Baller Lake NEI

June 9, 1965

April 21, 1966

12.2 6.7
10.0 4.4
June 9, 1965

838.3 47 Hl
847.0 43 H6

R1-5-T2 Baller Lake S

April 28, 1966

5.
7.

6
2

0.6
2,2

841.0 39 L1
849.4 43 H2

December 14, 1966

7
8.

2
9

4.2
4.4

January 17, 1967

-2.6
-5.0

831.3 67 H7
845.2 52 L9
838.0 89 HI
850.0 40 H9
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30
70

100
100

50
95

10
10

85
85

0-2S5SE
0-58

0-2
Calm

6
3 ESE

5 SW
Calm

Calm

10-15SE

Rcvr
Xmtr

Rcvr
Xmtr

Rcvr
Xmtr

Rcvr
XMTR

Rcvr
Xmtr

Rcvr
Xmtr



UHF

OPEN

SHF

OPEN

SHF

OPEN

SHF

OPEN

CONC.

UHF

OPEN

CONC.

UHF

OPEN

CONC.

January 18, 1967

-3.6 -3.6
-3.0 -5.0

January 27, 1967
.6 1.1
7 0.0
February 8, 1967
9.1 0.0
1.7 3.3

834.6
849.0

838.3
846.5

837.7
844.8

100
67

46
24

10
22

H1
H9

L1, L5
Ll

H6
HI1

R1-5-T3-0O&C Erie NWI1

April 28, 1966

8.9 2.6
12.2 5.6
13.3 5.6
13.9 6.1

June 30, 1966

27.8 16.7
27.8 17.7

23.3 16.1
22.8 16.7

January 19, 1967

5.6 -0.6

6.7 0.0

839.0
848.6

837.5
847.6

837.0
838.7

838.0
842.8

834.3
850. 2

843.3
850.0

294

46 HI, M2, L1

35

28
30

32

49
56

H2,L2

HIl, M1, L1
L2

1.2, M6
L1,L5, H9

L2, M2
Ll

H7
H9

H7
HO9

20-30
30

55
20

60
80

60
40

80
90

70
80

70
80

0-5W Rcvr
Calm Xmtr

2-5W Rcvr
Calm Xmtr

Calm Rcvr
2 S Xmtr

2-BNW Rcvr
Calm Xmtr

Calm Rcvr
Calm Xmtr

-- Rcvr
I0NE Xmtr

-- Rcvr
10 NWSE Xmtr

- Rcvr
0-5NW Xmtr

-- Rcvr
Calm Xmtr



UHF

R1-5-T4 Gun Barrel Green

April 12, 1967

No data available

SHF

February 21, 1966

No data available

UHF

OPEN

UHF

OPEN

UHF

OPEN

UHF

OPEN

UHF

OPEN

UHF

November 2, 1966

No data awvailable
17.7 7.7 840. 4 24

November 29, 1966

9.8 8.6 834.6 88
9.4 4.4 839.0 47
January 19, 1967

- - 832.3 -
9.4 1.1 841.0 16
January 23, 1967

3.4 2.2 826.9 84
4.4 1.1 834.8 57

February 27, 1967

13.3 3.9 844.1 18
13.9 7.2 846.2 40

R1-5-T5 Niwot W1

Ll

M2
L2

H2
H9

H2
H6

April 2, 1965

No data available
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35

90
80

80
95

70
90

Rcvr
Calm Xmtr

0-5NW Revr
Calm Xmtr

0-10W Rcvr
5-20W Xmtr

-- Rcvr
5-10 W Xmtr

2-5E Revr
5 NE XMTR



R1-5-T5A Niwot W1

SHF April 2, 1965
No data available
UHF November 30, 1966

OPEN 8.1 6.2 837.4 74 H9, Ll
5.6 2.8 851. 2 65 H6

R1-5-T6 Niwot Nl

UHF April 2, 1965
No data available

R1-5-T6A Niwot N1

SHF February 25, 1966
No data available

UHF November 30, 1966

OPEN 7.0 3.9 838.7 64 H9
3.3 1.7 853.3 7 H6

SHF February 27, 1967

OPEN 13.7 4,0 843.4 15 -~
13.9 5.0 851.2 23 --

R1-10-T1 Idaho Creek

UHF June 21, 1965
No data available
SHF April 25, 1966

OPEN 16.7 8.9 842.7 37 --
16.1 3.3 855.0 3 Clear
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80 --
10 0-58S
70 --
10 1-25

-- 0-3E
-- 5 NE

-- Calm
-- Calm

Rcvr
Xmtr

Rcvr
Xmtr

Rcvr
Xmtr

Rcvr
Xmtr



UHF December 14, 1966

OPEN 9.8 5.4
7.7 3.3

UHF January 18, 1967

OPEN -3.8 -5.0
-2.2 -4.4
SHF January 27, 1967
OPEN 7.3 2.0
5.6 3.3
SHF February 8, 1967
OPEN 8.7 -0.2
13.3 3.3

R1-10-T2 Boulder Reservoir

855.0
849.0

834.6
853.4

838,3
850.6

838.0
850.6

53
50

77
59

43
T2

10
22

H7

L1
Clear

H6
H6, H9

H6
Hl1, H6

UHF April 6, 1965

No data available

R1-10-T2A Boulder Reservoir

SHF March 4, 1966

OPEN 0.6
0.0 -5.6

UHF June 21, 1966

OPEN 24.4 15.0

UHF November 1, 1966

OPEN 1.7 0.2
4.4 1.1

842.0
845.5

833.0
838.4

845.1
854.4
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23
10

38
32

75
49

M9

H7
Hil, H2,
L], L2

Clear

85

40
80

60
40

10
10

60
50

Calm

Calm

2-5SE
Calm

Calm
38

15 NNwW
15 WNW

5SwW

Calm
3-5

Rcvr
Xmtr

Rcvr
Xmtr

Rcvr
Xmtr

Rcvr
Xmftr

Rcvr
Xmtr

Rcvr
Xmtr

Rcvr
Xmtr



R1-10-T3 Erie NE]

UHF June 9, 1965
No data available

SHF May 11, 1966

OPEN 12.2 5.6 835.7 37 L5 90 15-20 NE Rcvr
13.9 6.7 841.2 36 L5,M3, 70 25-30NE Xmtr
H9

UHF December 8, 1966

OPEN 4.1 1.2 823.1 63 LI, M3 15 ' 2-10N Rcvr
7.7 1.7 834.3 33 L2 30 5N Xmtr

UHF December 15, 1966

OPEN No data available Rcvr
6.1 0.6 858.0 34 Clear - Calm Xmtr

UHF December 22, 1966

OPEN No data available Rcvr
-0.6 -3.9 852.0 44 L2 50 5 NE Xmtr

UHF January 18, 1967

OPEN -3.6 -3.6 834.6 89 Hl1 10 0-5W Rcvr
-2.2 -4,4 845.0 59 H9 5 20-25N Xmtr

SHF January 27, 1967

OPEN 8.4 3.8 838.4 51 H6 40 Calm Rcvr
1.7 5.0 842.8 36 Ll 20 Calm Xmtr

SHF February 1, 1967

OPEN 5.1 -0.4 839.7 31 L1 40 0-5NE Rcvr
6.1 2.2 844.8 53 L9 40 5 NE Xmtr
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SHF February 9, 1967

OPEN 4.8 -1.5 843.5 18 M3
6.1 1.7 834.0 47 L9

R1-10-T4 Valmont

UHF April 13, 1965
No data available

UHF August 12, 1965
OPEN No data available
SHF March 4, 1966

OPEN 2.2 -3.3 841.5 68 M4
-2.8 -6.7 840. 6 27 --

R1-10-T5 Haystack East

SHF March 25, 1966

OPEN 13.9 5.0 840.5 23 Hl
14.4 5.0 838.5 21 --

UHF June 20, 1966

OPEN 28.9 15.0 838.0 23  M2,L9
31.7 15.6 836.7 19 L5

UHF January 20, 1967

OPEN No data available

12.8 3.9 833.1 21 H6
SHF March 3, 1967
OPEN -1.0 -2.3 834.0 80 L6
0.6 -1.1 837.0 73 L6
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90
90

20

10
Clear

100
98

80

100
100

5-15E Rcvr
10 SE Xmtr

Rcvr

35NW Rcvr
20 WNW Xmtr

0-2 NE Rcvr
Calm Xmtr

0-5S5 Rcvr
Calm Xmtr

Rcvr
10-15W Xmtr

2-5N Recvr
2-3N Xmtr



SHF March 13, 1967

OPEN 14.6 9.5 827.2 55 Mil, H6 25 2-5NW Rcvr
13.9 7.2 830.2 40 H2 20 Calm Xmtr

SHF March 15, 1967

OPEN 6.2 2.1 846, 5 53 1.9, H6, M3 65 Calm Rcvr
7.2 4,4 851, 2 67 L9 90 Calm Xmtr

R1-10-T6-0 and C Haystack West

SHF March 21, 1966

CONC. 18.3 6.7 825.2 15 M2, M9 80 10-40 W Rcvr
18.3 6.7 827.0 15 M2 75 15-25NNW Xmtr

SHF March 24, 1966

OPEN 15.6 5.6 838.3 43 Hb6 60 0-5NE Rcvr
No data available Xmtr

CONC. 16.7 6.1 837.8 18 H6 50 0-3E Rcvr
No data available Xmtr

UHF June 17, 1966

OPEN 16.7 14.4 844,0 80 M2,1.9 99 -- Rcvr
16.7 13.3 840.4 71 L5 100 Calm Xmtr

CONC. 13.3 12.8 844.0 94 M2,19 99 0-5 Rcvr
14. 4 12.2 840.4 79 L5 100 Calm Xmtr

R1-10-T7 Table Mountain E

UHF April 15, 1965
No data available
UHF August 11, 1965

No data available
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SHF

OPEN

UHF

OPEN

SHF

OPEN

CONC.

UHF

OPEN

CONC.

SHF

OPEN

CONC.

UHF

March 7, 1966

14. 4 5.6 834.7 25 HS8 80 10-20W Rcvr
13.3 4.4 840.0 22 -- 85 10W Xmtr
January 23, 1967
No data available Rcvr
7.2 2.8 828.2 38 H6 90 0-5N Xmtr
R1-20-T1-0 and C Berthoud NE2
May 19, 1966
17.7 7.7 840.0 24 M4 0.5 Calm Rcvr
17.2 8.9 846. 4 34 M2 2 15-20S Xmtr
13.3 7.2 841. 3 44 M4 0.5 Calm Rcvr:
16.1 9.4 848.8 28 Clear -- Calm Xmtr
July 11, 1966
29.4 17.2 840.5 30 L2,M6 50 -- Rcvr
27.8 18.9 839.1 45 L1, L2 65 3 NE Xmtr
28.3 15.6 841.0 27 L2,H2 60 -- Rcvr
27.2 20.6 843.1 56 M3 50 Calm Xmtr
February 8, 1967
2.4 -2.5 841.4 36 - -- -- Rcvr
3.3 0.6 846.8 62 Clear -- Calm Xmtr
5.2 -1.8 839.7 18 H6b6 10 Calm Rcvr
6.1 0.6 846. 2 34 H6 5 2 NE Xmtr

R1-20-T2 Ish Reservoir

June 24, 1965

No data available
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SHF May 18, 1966

OPEN 15.0 1.7 859.3 38 11 15 0-5E Rcvr
16.7 8.9 851, 8 37 L1 15 5NE Xmtr

SHF February 8, 1967

OPEN -1.1 -5.0 841. 8 33 -- -- Calm Recvr
-0.6 -2.8 848.9 62 Clear -- 1E Xmtr

SHF Feburary 21, 1967

OPEN No data available Rcvr
7.2 0.0 837.0 20 H6 80 15-20 NW Xmtr

SHF February 23, 1967

OPEN -1.6 -4,3 838.4 50 Ml 100 3-10 NE Rcvr
-1.1 -3.3 845.8 61 Ml 100 3ENE Xmtr

R1-20-T3-0 and -C Mead NEI

SHF May 17, 1966

OPEN 19.4 1.1 839.2 38 L1,L2 90 10E Rcvr
20.0 11.1 848.5 38 L1,L9 80 I0ONE Xmtr
CONC. 26.7 1.1 839.7 12 Ll 85 5E Rcvr
18.3 10.6 844.3 38 L1,L9 50 15N Xmtr

UHF July 1, 1966

OPEN 28.9 17.7 839.0 35 L2,M6 70 0-10 NE Rcvr
28.9 20.0 - 46 1.1, 1.3,H9 10 Calm Xmtr
CONC. 25.6 16.7 838.0 42 L2,H2 40 -- Rcvr
25.6 18.3 841.4 52 M3 10 Calm Xmtr

302



R1-20-T4-0 and -C Mead NWI1

SHF May 17, 1966

OPEN 21.1 11,7 838.,5 33 11,12 70 Calm Rcvr
20.6 1.1 845.8 32 L2,LL5 90 Calm Xmtr

CONC. 21.1 11.1 838.7 28 1.2 85 3 NE Rcvr
20.0 11.1 846.0 35 L.2,LL5 70 15 NE Xmtr

UHF July 11, 1966

OPEN 31.1 17.2 840.0 26 1L.2,H2 80 -- Revr
31.7 17.7 840. 4 26 M3 60 Calm Xmtr
CONC., 32.2 17.7 839.,5 25 L2, H2 60 -- Rcvr
31.1 20,6 840.1 40 M3 85 Calm Xmtr

R1-20-T5 Mead El

UHF June 23, 1965
No data available
SHF May 13, 1966

OPEN 18.3 8.3 836.7 25 11, Hl, M9 90 Calm Rcvr
21.1 10.0 847.3 24 H9,L2 55 10S Xmtr

UHF December 8, 1966

OPEN 4.0 1.2 823.5 63 ILi,M3 10 5-10W Recvr
5.6 1.1 840, 4 46 L2 20 5SwW Xmtr

SHF February 3, 1967

OPEN 6.7 1.1 837.4 36 M3,H6 90 Calm Rcvr
6.1 1.7 847.9 47 19 80 25w Xmtr

SHF February 9, 1967

OPEN 9.7 1.3 828.9 16 H6 15 2-5E Rcvr
11.1 5.6 838.7 45 1.1, H7 70 45 Xmtr
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UHF

R1-20-T6 Firestone E2

June 21, 1965

No data available

SHF

OPEN

UHF

OPEN

UHF

April 26, 1966

21.1 8.9 831.3

21.1 10.0 839.

December 8, 1966

3.6 1.0 824,
4.4 0.6 838.

4

2
3

10
22

69
50

M3
H6, L1

M3
L2

R1-20-T7 East Lake N4

June 23, 1965

No data available

SHF

OPEN

UHYF

OPEN

SHF

OPEN

SHF

OPEN

April 26, 1966

25,0 10.0 826.
27.8 12,2 833,

December 8, 1966

2.7 1.0 825,
1.7 0.6 837.
January 27, 1967

7.5 2.2 837.
12,2 5.6 843,
February 3, 1967

12.2 3.1 836.
13.3 4.4 842.

KN

o2}

12
14
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77
83

38
37

19
22

Ll
11

L1, M3
H9, L1

H6
Ll

M3, Hé6
1.9, H9

65
75

20
10

75
40

25
40

40
10

45
50

7SE

Rcvr

0-10 SSW Xmtr

15w

Rcvr

10-15SW Xmtr

9S
10-15S

15W

Rcvr
Xmtr

Rcvr

10-15SW Xmtr

Calm
Calm

2-5W
Calm

Rcvr
Xmtr

Rcvr
Xmtr



R1-20-T8-0 and ~-C Green Mountain

SHF March 28, 1966

OPEN 15.6 6.7 839.7 27 Hl 5
11.7 3.9 -- 27 -- Clear
CONC. 16.7 6.7 842.0 22 -- --

No data available

R1-20-T9 Gold Hill-Sunshine Intersection

UHF April 14, 1965
No data available

UHF July 11, 1965
No data available

SHF March 3, 1966

OPEN -2.8 -6.7 822.0 27 M2 100
-6.7 -9.4 -- 35 -- 100

UHF June 22, 1966

OPEN 23.3 15. 6 850.0 43 L2,H2 30
23.3 15.6 817.4 43 H9,Ml, L1 50
CONC. 28.9 17.7 832.0 36 L2,H2 50
25.0 15.6 814.0 39 1.3, L2,H] 40

UHF October 28, 1966

OPEN 11.8 9.6 849.5 77 H6 50
12.2 4.4 -- 31 M3 80

UHF November 17, 1966

OPEN 10.2 6.9 838.3 64 M2 100
6.1 1.1 788.3 43 L6 100
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2 NW
Calm

5N

5-50W
0-20

6E

Calm

Calm

Rcvr
Xmtr

Rcvr
Xmtr

Rcvr
Xmtr

Rcvr
Xmtr

Rcvr
Xmtr

Rcvr
Xmtr

0-5NW Rcvr

Calm

Xmtr



UHF November 17, 1966

OPEN 10.2 6.9 838.3 64 M2
6.1 1.1 788.3 43 L6

UHF November 30, 1966

OPEN 7.8 5.8 836.3 74 H9, 11
8.3 2.8 785.2 42 Hb6

UHF January 20, 1967

OPEN 9.2 5.8 822.8 63 L2,H2
1.1 0.0 773.8 84 H6

SHF February 28, 1967

OPEN 19.2 6.3 841.1 8 --
13.3 3.9 785.9 21 --

SHF March 3, 1967

OPEN 5.2 1.3 829.9 51 H6, M1
3.9 1.1 771.3 65 --

R1-20-T10 Lyons
UHF April 16, 1965

No data available

SHF March 8, 1966
OPEN 14, 4 5.0
15.6 5.6
UHF June 22, 1966
OPEN 25.6 16.1
22.8 17.7

R1-20-T10A Lyons

828.8 21 M2

850. 8 5 HI, L1
831.0 34 L2,H2
822.5 59 Ml L2
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100
100

80
10

80
75

90

80
95

60
95

0-5NW Rcvr
Calm Xmtr
-- Rcvr
0.5W Xmtr
0-3W Recvr
-- Xmtr
1-3W Rcvr
5NW Xmtr
2-5NW Rcvr
-- Xmtr
15SE Rcvr
-- Xmtr
15 NNW Rcvr
5-10N Xmtr



UHF

R1-50-T1 Kersey SW4

July 8, 1965

No data available

UHF

July 19, 1965

No data available

SHF

OPEN

UHF

OPEN

SHF

OPEN

CONC.

UHF

OPEN

CONC.

SHF

OPEN

May 3, 1966
24.4 9.4 849.0 11
25.0 12,2 863.3 22

December 15, 1966

961.6 44
857.2 35

5.4 1.0
8.9 2.8

R1-50-T2-0 and -C

L1 20
L1, L2 10
Clear --

Milliken E2

26.7 11.1 834.8 12
27.2 13,3 853.0 20
25.0 11.1 835.7 17
25.0 12.2 853.9 22
July 7, 1966

30. 6 18.3 836.0 32
31.1 22.2 848. 2 43
28.3 17.7 838.5 37
31.1 20.0 849.5 38

February 3, 1967

839.7 50

1.9 .
0.6 -1.7 858.0 57
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L1,Ml1 40
1,15 70
M3, L1 85
L5, M1 90
L2,H2 60
i,z 70
L2,H2 50
H6, M2, 90
11

M3 100
19 80

Calm
10-15E

Calm

10-15W
5SW

15W
8-20W

0-5NE
5 NE

Calm

Calm

Rcvr
Xmtr

Rcvr
Xmtr

Rcvr
Xmtr

Rcvr
Xmtr

Rcvr
Xmtr

Rcvr
Xmtr

Rcvr
Xmtr



CONC. 3.0 -0.9 838.0 46 M3,H_6 100 Calm
3.3 0.6 857.3 69 1.9 80 Calm
R1-50-T3 Keenesburg SW2
UHF July 7, 1965
No data available
SHF May 10, 1966
OPEN 17.7 8.9 825.6 10 L2,M6 90 5-15
20.0 10.6 832.3 29 H2,1.5,12 80 15 NW
UHF July 7, 1966
OPEN 21.1 15.6 840.0 58 -- -- --
21.7 15.0 842.1 51 -- Clear 2SW
UHF December 15, 1966
OPEN 5.0 2.0 842.1 64 -- -- -
6.1 3.9 855.6 72 Clear -- Calm
UHF December 22, 1966
OPEN 4,2 -1.0 841.1 29 L6 70 --
-3.9 -5.0 853.9 77 L2 80 20-30NE
R1-50-T4 Horse Creek Reservoir
UHF July 8, 1965

No data available

SHF May 10, 1966

OPEN 18.3 1.7 825.7
18.9 11.7 831.8

UHF December 15, 1965

OPEN 5.0 2.0 842.1
5.6 1.1 853.0

47
44

L1, M4
L2

Clear

60 5NE
25 S E
-- Calm

Rcvr
Xmtr

Rcvr
Xmtr

Rcvr
Xmtr

Rcvr
Xmtr

Rcvr
Xmtr

Rcvr
Xmtr

Rcvr
Xmtr



R1-50-T5 Echo Lake

UHF April 30, 1965
No data available

R1-50-T5A Echo Lake

SHF March 9, 1966

OPEN 17.2 6.7 838.9 19 L1, Hl 90
3.9 -1.7 883.3 28 H9,L2 70
R1-50-T6 Trail Ridge
SHF March 10, 1966
OPEN 10.0 3.3 838.1 33 M2 95
7.7 1.1 885,17 24 H1, M1, 60
L5
UHF June 24, 1966
OPEN 22.8 15.6 832.5 49 L1 5
18.3 6.1 - - -- --
UHF November 3, 1966
OPEN 8.8 4,8 831.6 57 L1, M1, H6 100
5.6 -1.1 885.2 17 H9, L1 70
UHF November 7, 1966
OPEN 16.8 10.0 825.8 45 L1,Ml 6
4.4 -1.1 885.5 26 L2,H2 30
SHF March 10, 1967
OPEN 16.2 3.9 830.6 6 M3 20
3.9 -1.7 707.7 31 H2 20

R1-50-T7 Deer Ridge

SHF March 10, 1966
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5 NW

15 SE

10-20W

0-8N

3-10W
10-255W

2-5W
0-5NW

Rcvr
Xmtr

Rcvr
Xmtr

Rcvr
Xmtr

Rcvr
Xmtr

Rcvr
Xmtr

Rcvr
Xmtr



OPEN 10.0 3.3 838.1 33 M2 95 -- Rcvr
8.9 2.2 886.5 27 H9,L5 80 15SW Xmtr

UHF June 23, 1966

OPEN 23.9 14.4 835,7 37 L2,H2 70 0-10S Rcvr
19.4 7.2 735.4 17 Ll 70 Calm Xmtr

UHF November 3, 1966

OPEN 8.2 5.2 832.2 62 11, Ml, H6 100 Calm Rcvr
1.1 1.7 886.8 9 H9, L1 70 0-8 N Xmtr

UHF November 7, 1966

OPEN 17. 6 10.0 824.5 39 M1 15 10-20 W Rcvr
6.7 0.0 886.8 21 H2,L2 30 18 NW Xmtr

SHF March 6, 1967

OPEN 2.4 0.6 831.6 76 L1, Ml 6 Calm Rcvr
1.7 0.0 723.2 76 -- -- 30NW  Xmtr

R1-50-T8 Estes Park NE3

UHF April 28, 1965
No data available

R1-50-T9 Devil's Gulch

SHF March 11, 1966

OPEN 13.3 4.4 842.4 22 L1 1 0-5NW Rcvr
6.7 0.0 762.1 27 Ll 20 25W  Xmtr

UHF June 23, 1966

OPEN 23.3 14. 4 837.0 40 11 50 0-10SE Rcvr
20.0 1.1 761.2 37 11 70 5E Xmtr
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UHF

OPEN

UHF

OPEN

SHF

OPEN

SHY

OPEN

UHF

November 3,

8.5 5.3
14.4 3.9
November 7,
18.8 11. 6
10.6 1.7

March 10, 1967

17.4 10.2
9.4 1.7

July 19, 1965

No data available

SHF

OPEN

SHFE

OPEN

UHF

OPEN

May 4, 1966
26,1 11.7
28.3 12.8
May 5, 1966
27.8 1.7
31.1 12.8

1966

1966

833.6

758.9 16
822.5 44
751.3 18
833.0 50
750.0 40
830. 2 42
752.7 24

68 L1, H6, M1 52

L1, H9 20

L1, M1, Hé6 65

H2,L2 20
LI,Ml 2
L1 15
M3 5
H2 5

R1-80-T1 Purcell E4

846.0 21
854.,1 39

L1 10
L1, 12 15

R1-80-T2 Masters N3

844.0 12
869.2 9
840.0 36
856.7 26
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Ll 10
Ll 15
L1 20
Ll 5

Calm
3NW

15-25W
10-20 NW

Calm
5-10 NW

2-6 NE
105

Calm
5-10 SE

Calm
Calm

0-5NW
58

Rcvr
Xmtr

Rcvr
Xmtr

Rcvr
Xmtr

Rcvr
Xmtr

Rcvr
Xmtr

Rcvr
Xmtr

Rcvr
Xmtr



R1-80-T3 Strasburg NEI1

14
10

Ll
H6

Ll
L2

R1-80-T4 Granby W5

SHF May 6, 1966

OPEN 25.6 1.1 844.0
28.3 1.7 843.8

UHF July 5, 1966

OPEN 32.8 15.0 840.0
32.8  13.9 834. 6

SHF March 30, 1966

OPEN 25.0  10.0 837.3
16.7 5.6 767.0

UHF June 27, 1966

OPEN 27.8  15.6 841.5
26.1 13.3 771.7

12
17

29
26

H5

Ll
Ll

R1-120-T1 Buckingham

UHF July 20, 1965

No data available

R1-120-T2 Fort Morgan N12

SHF May 5, 1966

OPEN 28.3 11.1 845.3
20.6 10.0 865.2

UHF July 6, 1966

OPEN 26.7 18.9 841.5
24.4 18.9 853.6

312

26

47
57

Ll
Clear

Ll
Clear

10

20

Clear 5WSW

20
20

10

10

10 SSE

10 NE

Calm Rcvr

Xmtr

0-5N Rcvr

Xmtr

Rcvr
Xmtr

0-1N

-- Rcvr
Calm Xmtr

Calm
5 WSW

Rcvr
Xmtr

0-5NE Rcvr
Calm Xmtr



R1-120-T3 Deer Trail Nl

SHF May 6, 1966
OPEN 22.8 10.6 845.0 21 L1 1 Calm Rcvr
21.1 10.0 846. 4 24 H6 10 5SW  Xmtr

R1-120T4 Fairplay NE5

SHF April 1, 1966

OPEN 11

.1 4.4 843.5 35 M3 0.5 2S Rcvr
9.4 1.1

885.5 13 -- Clear 5SE Xmtr
UHF June 29, 1966

OPEN 25.0 15.0 841.0 36 L2,H2 60 -- Rcvr
20,6 10. 6 -- -- -- -- 5W Xmtr

R1-120-T5 Walden NE5

SHF March 30, 1966

OPEN 22.2 8.3 837.5 12 H9 60 -- Rcvr
7.7 1.1 908. 2 24 Hl,H6 30 8w Xmtr

UHF June 28, 1966

OPEN 23.3 12.8 843.0 30 L1 20 -- Rcvr
21.7 10. 6 762.2 27 11,H2,H6 50 5W Xmtr
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USGS QUADRANGLES AND GREAT CIRCLE COURSE INTERCEPTS

FROM RECEIVER TO TRANSMITTER

Longitude

R1-0,5-T1 R1E

105 07 32.0
105 07 30.0

105 07 30.0
105 07 08.3

R1-0.5-T2 RIW

105 07 32,0
105 07 52.0

R1-3-T1 Niwot El

R1-3-T2 Baller Lake NW1

105 07 32.0
105 09 32.0

105 07 32.0
105 07 30.0

105 07 30.0
105 06 18.1

R1-3-T3 Baller Lake N

Quadrangle Latitude
Niwot 40 05 38.0
40 05 38.160
Erie 40 05 38.160
40 50 39.9
Niwot 40 05 38.0
40 50 40.0
Niwot 40 05 38.0
40 06 31,0
Niwot 40 50 38.0
40 05 40.166
Erie 40 05 40.166
40 06 58.0
Niwot 40 05 38,0
40 05 38,528
40 50 38,528
40 06 11. 8

314

105 07 32,0
105 07 30.0

105 07 30.0
105 05 23.9

Distance

0.000 km
0.048 km

0.048 km
0.563 km

0,000 km
0.477 km

0.000 km
3.274 km

0.000 km
0,082 km

0,082 km
3,026 km

0.000 km
0.050 km

0.050 km
3,202 km

RCVR

XMTR

RCVR
XMTR

RCVR
XMTR

RCVR

XMTR

RCVR

XMTR



Quadrangle

Latitude Longitude

Niwot

Niwot

Niwot

Erie

Niwot

Erie

Niwot

Niwot

Erie

R1-3-T4 Lookout Road at U.,S. 287

40
40

40
40

40
40

40
40

40
40

40
40

40
40

40
40

40
40

40
40

40
40

05 38.0 105 07 32.0
05 36.530 105 07 30.0
05 36.530 105 07 30.0
04 23,2 105 05 50.3

R1-3-T5 Gun Barrel Hill Summit

50 38.0 105 07 32.0
04 22,0 105 09 00.0

R1-5-T1 Baller Lake NEI1

05 38.0 105 07 32,0
05 38.944 105 07 30.0
05 38.944 105 07 30.0
07 06,2 105 04 25.0
R1-5-T2 Baller Lake S
05 38.0 105 07 32.0
05 37.330 105 07 30.0
05 37.330 105 07 30.0
04 47.2 105 05 00.5
R1-5-T3-0 Erie NWI1 open
05 38.0 105 07 32.0
05 37,222 105 07 30,0
05 37.222 105 07 30.0
04 10.4 105 03 47.0
R1-5-T3-C Erie NWI concealed
05 38.0 105 07 32.0
05 37,229 105 07 30.0
05 37,229 105 07 30,0
04 10.4 105 03 45.0
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Distance

0.000 km RCVR
0.066 km

0.066 km
3.334 km XMTR

0,000 km RCVR
3.136 km XMTR

0.000 km RCVR
0.056 km

0.056 km
5.190 km XMTR

0.000 km RCVR
0.052 km

0.052 km
3.909 km XMTR

0.000 km RCVR
0.053 km

0.053 km
5.966 km XMTR

0,000 km RCVR
0.053 km

0. 053 km
6.009 km XMTR



Quadrangle Latitude Longitude Distance
R1-5-T4 Gun Barrel Green
Niwot 40 05 38.0 105 07 32.0 0.000 km RCVR
40 40 22.0 105 10 50.0 5.235 km XMTR
R1-5-T5 Niwot W1
Niwot 40 05 38.0 105 07 32.0 0.000 km RCVR
40 06 17.0 105 10 59.0 5,037 km XMTR
R1-5-T5A Niwot W1
Niwot 40 05 38.0 105 07 32.0 0.000 km RCVR
40 06 12.8 105 11 00.0 5,031 km XMTR
R1-5-T6 Niwot N1
Niwot 40 05 38.0 105 07 32.0 0.000 km RCVR
40 06 44.0 105 10 24.9 4,565 kmm XMTR
R1-5-T6A Niwot N1
Niwot 40 05 38.0 105 07 32.0 0.000 km RCVR
40 06 50.0 105 10 24.0 4,632 km XMTR
R1-10-T1 Idaho Creek
Niwot 40 05 38.0 105 07 32.0 0.000 km RCVR
40 05 38.479 105 07 30.0 0.050 km
Erie 40 05 38,479 105 07 30.0 0.050 km
40 07 14.5 105 00 48.1 9.997 km XMTR
R1-10-T2 Boulder Reservoir
Niwot 40 05 38.0 105 07 32.0 0.000 km RCVR
40 03 54,6 105 14 03.9 9.797 km XMTR
R1-10-T2A Boulder Reservoir
Niwot 40 05 38,0 105 07 32.0 0.000 km RCVR
40 03 55,0 105 14 05.0 9. 818 km XMTR
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Quadrangle Latitude Longitude Distance

R1-10-T3 Erie NE1

Niwot 40 05 38.0 105 07 32.0 0.000 km RCVR
40 05 37,314 105 07 30.0 0.052 km

Erie 40 05 37.314 105 07 30.0 0.052 km
40 03 30.0 10501 19.5 9. 651 km XMTR

R1-10-T4 Valmont

Niwot 40 05 38.0 105 07 32.0 0.000 km RCVR
40 01 00.0 105 11 18.5 10.120 kmmn XMTR

R1-10-T5 Haystack East

Niwot 40 05 38.0 105 07 30.0 0.000 km RCVR
40 06 25.9 105 12 22.9 7.031 km XMTR

R1-10-T6-0 Haystack West open

Niwot 40 05 38.0 105 07 32.0 0.000 kmm RCVR
40 06 43.2 105 14 23.1 9.919 km XMTR

R1-10-T6-C Haystack West concealed

Niwot 40 05 38.0 105 07 32.0 0.000 km RCVR
40 06 41. 3 105 14 22.9 9.903 km XMTR

R1-10-T7 Table Mountain E

Niwot 40 05 38.0 105 07 32.0 0.000 km RCVR
40 07 30.0 105 12 20.494 7.643 km
Hygiene 40 07 30.0 105 12 20.494 7.643 km
40 07 56.9 10513 29.9 9.481 km XMTR



Quadrangle

Niwot

Erie

Longmont

Berthoud

Niwot

Erie

Longmont

Berthoud

Niwot

Erie

Longmont

Berthoud
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Latitude Longitude Distance
R1-20-T1-0 Berthoud NE2 open

40 05 38.0 105 07 32.0 0.000 km RCVR
40 05 43,780 105 07 30.0 0. 185 km

40 05 43,780 105 07 30.0 0. 185 km

40 07 30.0 105 06 53,230 3.579 km

40 07 30.0 105 06 53,230 3.579 km

40 15 00.0 105 04 17.085 17.958 km

40 15 00.0 105 04 17.085 17.958 km

40 20 05.9 105 02 30.6 27.735 kmm XMTR

R1-20-T1-C Berthoud NE2 concealed

40 05 38.0 105 07 32.0 0.000 km RCVR
40 05 43,414 105 07 30.0 0.174 km

40 05 43,414 105 07 30.0 0.174 km

40 07 30.0 105 06 50.603 3.595 km

40 07 30.0 105 06 50. 603 3.595 km

40 15 00.0 105 04 03.880 18.041 km

40 15 00.0 105 04 03,880 18,041 km

40 20 00.2 105 02 12.3 27.679 km XMTR

R1-20-T2 Ish Reservoir

40 05 38.0 105 07 32.0 0.000 km RCVR
40 05 45,016 105 07 30.0 0.222 km

40 05 45,016 105 07 30.0 0.222 km

40 07 30.0 105 07 00.057 3.54]1 km

40 07 30.0 105 07 00.057 3,541 km

40 15 00.0 105 04 51.410 17,768 km

40 15 00.0 105 04 51,410 17.768 km

40 16 07.4 105 04 32.1 19.899 km XMTR



Quadrangle

Latitude

Niwot

Erie

Longmont

Gowanda

Niwot

Erie

Longmont

Gowanda

Johnstown

Niwot

Erie

Longmont

40
40

40
40

40
40

40
40

40
40

40
40

40
40

40
40

40
40

40
40

40
40

40
40

Longitude Distance
R1-20-T3-0 Mead NEI open
05 38.0 105 07 32.0 0.000 km RCVR
05 40,117 105 07 30.0 0.081 km
05 40,117 105 07 30.0 0.081 km
07 30.0 105 05 46.115 4,269 km
07 30.0 105 05 46,115 4,269 km
13 35,205 105 00 00,0 18. 197 km
13 35,205 105 00 00.0 18. 197 km
14 59.0 104 58 40.4 21.394 km XMTR
R1-20-T3-C Mead NEI concealed
05 38.0 105 07 32,0 0.000 km RCVR
05 40.106 105 07 30.0 0.080 km
05 40,106 105 07 30,0 0.080 km
07 30.0 105 05 45.598 4,276 km
07 30.0 105 05 45,598 4,276 km
13 32.889 105 00 00.0 18. 139 km
13 32,889 105 00 00.0 18, 139 km
15 00.0 104 58 36.846 21.468 km
15 00.0 104 58 36,846 21,468 km
1501.2 104 58 35,7 21,514 km XMTR
R1-20-T4-0 Mead NWI1 open
05 38.0 105 07 32.0 0.000 km RCVR
05 41,057 105 07 30.0 0. 106 km
05 41, 057 105 07 30.0 0.106 km
07 30,0 105 06 18,682 3.869 km
07 30.0 105 06 18.682 3.869 km
14 52.0 105 01 28.6 19,141 km XMTR



Quadrangle Latitude
Niwot 40 05 38.0
40 05 41.043
Erie 40 05 41.043
40 07 30.0
Longmont 40 07 30.0
40 14 52.5
Niwot 40 05 38,0
40 05 39,793
Erie 40 05 39,793
40 07 30.0
Longmont 40 07 30.0
40 12 22.361
Gowanda 40 12 22.361
40 13 15.9
Niwot 40 05 38.0
40 05 38,196
Erie 40 05 38. 196
40 06 22.058
Frederick 40 06 22.058

R1-20-T4-C Mead NWI concealed

Longitude

105 07 32.0
105 07 30.0

105 07 30.0

105 06 18.346

105 06 18,346

105 01 26.6

R1-20-T5 Mead El

105 07 32.0
105 07 30.0

105 07 30.0

105 07 27.009

105 07 27.009

105 00 00.0

105 00 00.0
104 59 00.0

R1-20-T6 Firestone E2

50 06 58.9

320

105 07 32.0
105 07 30.0

105 07 30.0
105 00 00.0

105 00 00.0
104 53 38.0

Distance

0.000 km
0. 105 km

0. 105 km
3.872 km

3.872 km
19. 176 km

0.000 km
0.073 km

0.073 km
4,548 km

4,548 km
16.428 km

16.428 km
18. 605 km

0.000 km
0.048 km

0.048 km
10.766 km

10. 766 km
19.801 km

RCVR

XMTR

RCVR

XMTR

RCVR

XMTR



Quadrangle

Niwot

Erie

Frederick

East Lake

Niwot

Boulder

Eldorado
Springs

Niwot

Boulder

Eldorado
Springs

Niwot

Boulder

Latitude

Lo ngitude

R1-20-T7 East Lake N4

40 05 38.0
40 05 36.836

40 05 36.836
40 01 14.322

40 01 14.322
40 00 00.0

40 00 00.0
39 59 07.3

105 07 32.0
105 07 30.0

105 07 30.0
105 00 00.0

105 00 00.0

104 57 52.922

104 57 52.922

104 56 22.9

Distance

0.000 km
0.059 km

0.059 km
13.436 km

13,436 km

17.219 km

17.219 km
19.900 km

R1-20-T8-0 Green Mountain open

40 05 38.0
40 00 27,427

40 00 27.427
40 00 00.0

40 00 00.0
39 59 31.0

R1-20-T8~-C GQGreen

105 07 32.0
105 15 00.0

105 15 00.0

105 15 39,476

105 15 39.476

10516 21.2

0.000 km
14, 291 km

14. 291 km
15,552 km

15,552 km
16.885 km

Mountain concealed

40 05 38.0
40 00 34,463

40 00 34.463
40 00 00.0

40 00 00.0
39 59 27.9

105 07 32.0
105 15 00.0

105 15 00,0

105 15 50,750

105 15 50.750

105 16 38.0

0.000 km
14, 146 km

14, 146 km
15,751 km

15.751 km
17.245 km

R1-20-T9 Gold Hill-Sunshine Intersection

40 05 38.0
40 04 27.062

40 04 27.062
40 03 22.5
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105 07 32.0
105 15 00.0

105 15 00.0
105 21 44.9

0.000 km
10.812 km

10.812 km

RCVR

XMTR

RCVR

XMTR

RCVR

XMTR

RCVR

20.589 km XMTR



Quadrangle Latitude Longitude
R1-20-T10 Lyons
Niwot 40 05 38.0 105 07 32.0
40 07 30.0 105 09 32.665
Hygiene 40 07 30.0 105 09 32,665
40 12 33,138 105 15 00.0
Lyons 40 12 33,138 105 15 00.0
40 13 55.2 105 16 28.8
R1-20-T10A Lyons
Niwot 40 05 38.0 105 07 32.0
40 07 30.0 105 09 30.742
Hygiene 40 07 30.0 105 09 30.742
40 12 39.851 105 15 00.0
Lyons 40 12 39.851 105 15 00.0
40 13 53.1 105 16 18.0
R1-50-T1 Kersey SW4
Niwot 40 05 38.0 105 07 32.0
40 05 38,967 105 07 30.0
Erie 40 05 38.967 105 07 30.0
40 07 30.0 105 03 40.086
Longmont 40 07 30.0 105 03 40.086
40 09 16,074 105 00 00.0
Gowanda 40 09 16.074 105 00 00.0
40 12 52.313 104 52 30.0
Platteville 40 12 52,313 104 52 30.0
40 15 00.0 104 48 03,430
Milliken 40 15 00.0 104 48 03,430
40 16 27,687 104 45 00.0

Distance

0.000 km
4.483 km

5.583 km
16,622 km

16,622 km
19.910 km

0.000 km
4,454 km

4,454 km
16.783 km

16.783 km
19.699 km

0.000 km
0.056 km

0. 056 km
6.480 km

6.480
12. 623 km

12.623 km
25. 168 km

25.168 km
32.589 km

32.589 km
37.691 km

RCVR

XMTR

RCVR

XMTR

RVCR



Quadrangle

LaSalle

Valley View

School

Niwot

Erie

Longmont

Gowanda

Johnstown

Milliken

Niwot

Erie

Longmont

Gowanda

Johnstown
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Latitude Longitude Distance

40 16 27.687 104 45 00.0 37.691 km

40 20 02. 196 104 37 30,0 50. 192 km

40 20 02, 196 104 37 30.0 50,192 km

40 20 42.0 104 36 06.3 52.514 kmm XMTR

R1-50-T2-0 Milliken E2 open

40 05 38.0 105 07 32,0 0.000 km RVCR
40 05 39,477 105 07 30.0 0.066 km

40 05 39,477 105 07 30.0 0.066 km

40 07 30,0 105 05 00, 220 4,982 km

40 07 30.0 105 05 00,220 4,982 km

40 11 11 . 071 105 00 00.0 14,824 km

40 11 11 .071 105 00 00,0 14.824 km

40 15 00.0 104 54 48,225 25.026 km

40 15 00.0 104 54 48,225 25,026 km

40 16 41, 284 104 52 30.0 29.543 km

40 16 41,284 104 52 30.0 29.543 km

40 19 10.6 104 49 05.9 36.206 km XMTR

R1-50-T2-C Milliken E2 concealed

40 05 38,0 105 07 32.0 0.000 kmm RCVR
40 05 39,463 105 07 30.0 0.065 km

40 05 39,463 105 07 30.0 0.065 km

40 07 30.0 105 04 58.790 5.007 km

40 07 30.0 105 04 58,790 5,007 km

40 11 07.966 105 00 00.0 14.758 km

40 11 07.966 105 00 00,0 14,758 km

40 15 00.0 104 54 41,016 25, 149 km

40 15 00.0 104 54 41,016 25,149 km

40 16 35,105 104 52 30.0 29.411 km



Longitude

104 52 30.0
104 48 53.1

R1-20-T3 Keenesburg SW2

Quadrangle Latitude
Milliken 40 16 35,105
40 19 12.3
Niwot 40 05 38.0
40 05 37.933
Erie 40 05 37.933
40 05 22.545
Frederick 40 05 22.545

Fort Lupton

Hudson

Keenesburg

Niwot

Erie

Frederick

Fort Lupton

Hudson

40 05 06,671

40 05 06.671
40 04 50.311

40 04 50.311
40 04 33.466

40 04 33.466
40 04 22.6

R1-50-T4 Horse Creek Reservoir

105 07 32.0
105 07 30.0

105 07 30.0
105 00 00.0

105 00 00.0

1104 52 30.0

104 52 30.0
104 45 00.0

104 45 00.0
104 37 30.0

104 37 30.0
104 32 46.4

40 05 38.0
40 05 37.625

40 05 37.625
40 04 13.066

40 04 13,066
40 02 47.965

40 02 47.965
40 01 22,320

40 01 22,320
40 00 G60.0
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105 07 32.0
105 07 30.0

105 07 30.0
105 00 00.0

105 00 00.0
104 52 30.0

104 52 30.0
104 45 00.0

104 45 00.0

104 37 50,133

Distance

29.411 km
36.460 km XMTR

0.000 kmm RCVR
0.047 km

0.047 km
10. 691 km

10. 691 km
21.337 km

21.337 km
31.984 km

31.984 km
42.632 km

42,632 km
49,344 kmn XMTR

0.000 km RCVR
0.049 km

0.049 km
11.000 km

11,000 km
21.958 km

21.958 km
32,925 km

32.925 km
43,407 km



Quadrangle

Keenesburg

Horse Creek

Niwot
Louisville
Eldorado
Springs
Ralston Buttes
Black Hawk

Squaw Pass

Idaho Springs

Niwot

Louisville

Eldorado
Springs

40
39

39
39

40
40

40
39

39
39

39
39

39
39

39
39

39
39

40
40

40
39

39
39

Latitude

00 00.0
59 56,132

59 56.132
59 14.8

Longitude

104 37 50.133
104 37 30.0

104 37 30.0
104 33 55,2

R1-50-T5 Echo Lake

05 38.0
00 00.0

00 00.0
58 28.860

58 28.860
52 30.0

52 30.0
51 15.819

51 15.819
45 00.0

45 00.0
44 00.764

44 00,764
40 32.0

105 07 32.0
105 13 25,032

105
105

13 25,032
15 00.0

105
105

15 00.0
21 13,062

21 13,062
22 30.0

105
105

105 22 30.0
105 28 58.852

105 28 58,852
105 30 00.0

105 30 00,0
105 33 35,2

R1-50-TH5A Echo Lake

05 38.0
00 00.0

00 00.0
58 27.988

58 27,988
52 30.0
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105 07 32.0
105 13 24,312

105 13 24, 312
105 15 00.0

105 15 00.0
105 2111 .391

Distance

43,407 km
43,899 km

43.899 km
49, 140 km

0.000 km
13.367 km

13,367 km
16,969 km

16.969 km
31. 146 km

31. 146 km
34.074 km

34,074 km
48.903 km

48.903 km
51.240 km

51.240 km

XMTR

RCVR

59.470 km XMTR

0.000 km
13,357 km

13.357 km
16.991 km

16.991 km
31.121 km

RCVR



Quadrangle Latitude Longitude Distance
Ralston Buttes 39 52 30,0 105 21 11,391 31.121 km
39 51 14,053 105 22 30.0 34,117 km
Black Hawk 39 51 14,053 105 22 30.0 48,865 km
39 45 00.0 105 28 56.236 48,865 km
Squaw Pass 39 45 00,0 105 28 56,236 48,865 km
39 43 58,104 105 30 00,0 51.304 km
Idaho Springs 39 43 58,104 105 30 00.0 51.304 km
39 40 36.5 105 33 27.4 59,246 kmm XMTR

R1-50-T6 Trail Ridge

Niwot 40 05 38.0 105 07 32.0 0.000 km RCVR
40 07 30,0 105 10 42,906 5.684 km
Hygiene 40 07 30,0 105 10 42.906 5,685 km
40 10 00,532 105 15 00.0 13.330 km
Lyons 40 10 00,532 105 15 00.0 13.330 km
40 14 23, 187 105 22 30.0 26,692 km
Raymond 40 14 23, 187 105 22 30.0 26,692 km
40 15 00,0 105 23 33,214 28.566 km
Panorama Peak 40 15 00.0 105 23 33,214 28.566 km
40 18 44.975 105 30 00.0 40,024 km
Longs Peak 40 18 44.975 105 30 00.0 40.024 km
40 22 30,0 105 36 28.831 51.521 km
Estes Park 40 22 30.0 105 36 28.831 51,521 km
40 23 05,357 105 37 30.0 53.328 km
Trail Ridge 40 23 05,357 105 37 30.0 53.328 km
40 23 15,7 105 37 47.9 53.857 km XMTR
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Quadrangle

Latitude

Niwot

Hygiene

Lyons

Raymond

Panorama

Park

Longs Peak

Estes Park

Niwot

Hygiene

Lyons

Rattlesnake

Reservoir

Panorama Peak

Glen Haven

40
40

40
40

40
40

40
40

40
40

40
40

40
40

40
40

40
40

40
40

40
40

40
40

40
40

Longitude

R1-50-T7 Deer Ridge

07 32.0
10 35,589

10 35,589
15 00,0

15 00.0
22 30,0

22 30,0
22 56,264

22 56,264
30 00.0

30 00.0
35 21,865

35 21,865
36 36,2

Park

05 38,0 105
07 30,0 105
07 30,0 105
10 10,985 105
10 10.985 105
14 44,094 105
14 44,094 105
15 00.0 105
15 00,0 105
19 16.109 105
19 16.109 105
22 30.0 105
22 30,0 105
23 14,7 105

R1-50-T8 Estes
05 38.0 105
07 30.0 105
07 30.0 105
12 25,777 105
12 25,777 105
15 00.0 105
15 00.0 105
19 13,525 105
19 13,525 105
22 30,0 105
22 30.0 105
25 20,9 105

07 32.0
09 34.846

09 34,846
15 00.0

15 00,0
17 49.965

17 49.965
22 30.0

22 30,0
26 07.566

26 07.566
29 17.2

Distance

0.000 km
5,548 km

5,548 km
13.529 km

13,529 km
27,088 km

27,088 km
27.879 km

27,879 km
40, 617 km

40,617 km
50,275 km

50,275 km
52.504 km

0.000 km
4,516 km

4,516 km
16, 448 km

16.448 km
22,673 km

22,673 km
32,913 km

32,913 km
40,855 km

40,855 km
47,766 km

XMTR

XMTR



Quadrangle Latitude Longitude
R1-50-T9 Estes Park NE3
Niwot 40 05 38.0 105 07 32.0
40 07 30.0 105 09 35,084
Hygiene 40 07 30.0 105 09 35,084
40 12 24.991 105 15 00.0
Lyons 40 12 24.991 105 15 00.0
40 15 00.0 105 17 51.160
Rattlesnake 40 15 00.0 105 17 51.160
Reservoir 40 19 11.956 105 22 30.0
Panorama Peak 40 1911 .956 105 22 30.0
40 22 30.0 105 26 09,727
Glen Haven 40 22 30,0 105 26 09.727
40 25 02.0 105 28 58.7
R1-80-T1 Purcell E4
Niwot 40 05 38,0 105 07 32.0
40 05 39,847 105 07 30,0
Erie 40 05 39,847 105 07 30.0
40 07 30.0 105 05 30.635
Longmont 40 07 30.0 105 05 30,635
40 12 34.423 105 00 00.0
Gowanda 40 12 34,423 105 00 00.0
40 15 00.0 104 57 21.496
Johnstown 40 15 00.0 104 57 21, 496
40 19 27.112 104 52 30.0
Milliken 40 19 27.112 104 52 30,0
40 22 30,0 104 49 09.919
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Distance

0.000 km
4.519 km

4,519 km
16.429 km

16,429 km
22,691 km

22,691 km
32.876 km

32,876 km
40,887 km

40.887 km
47,039 km

0.000 km
0,074 km

0,074 km
4,493 km

4,493 km
16.713 km

16,713 km
22.560 km

22.560 km
33.296 km

33.296 km
40. 651 km

XMTR



Longitude

104 49 09.919

104 45 00.0

104 45 00.0

104 40 55,878

104 40 55,878

104 37 30.0

104 37 30.0

104 32 39,344

104 32 39,344

104 31 45.9

R1-80-T2 Masters N3

Quadrangle Latitude
Bracewell 40 22 30,0
40 26 17.922
Greeley 40 26 17.922
40 30 00.0
Eaton 40 30 00.0
40 33 06.859
Galeton 40 33 06,859
40 37 30.0
Purcell 40 37 30.0
40 38 18.3
Niwot 40 05 38.0
40 05 38.532
Erie 40 05 38.532
40 07 30,0
Longmont 40 07 30.0
40 07 38.050
Gowanda 40 07 38,050
40 09 36.967
Platteville 40 09 36.967
40 11 35,286
Milton 40 11 35,286
Reservoir 40 13 33.006
Klug Ranch 40 13 33,006
40 15 00,0
Valley View 40 15 00.0
School 40 15 30.129
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105 07 32.0
105 07 30.0

105 07 30.0

105 00 30.380

105 00 30,380

105 00 00.0

105 00 00.0
104 52 30.0

104 52 30.0
104 45 00,0

104 45 00.0
104 37 30.0

104 37 30.0

104 31 55.978

104 31 55,978

104 30 00.0

Distance

40, 651 km
49,822 km

49.822 km
58.764 km

58.764 km
66.293 km

66,293 km
76.902 km

76,902 km
78.850 km

0,000 km
0.050 km

0.050 km
10, 544 km

10. 544 km
11.303 km

11,303 km
22.546 km

22,546 km
33.777 km

33.777 km
44,998 km

44,998 km
53,320 km

53.320 km
56,208 km

XMTR

RCVR



Quadrangle Latitude Longitude
Hardin 40 15 30,129 104 30 00.0
40 17 26.656 104 22 30.0
Dearfield 40 17 26.656 104 22 30.0
40 19 22,587 104 15 00.0
Masters 40 19 22,587 104 15 00.0
40 19 38.0 104 14 00.0
R1-80-T3 Strasburg NE1
Niwot 40 05 38.0 105 07 32.0
40 05 37.184 105 07 30.0
Erir 40 05 37.184 105 07 30.0
40 02 33,091 105 00 00.0
Frederick 40 02 33.091 105 00 00.0
40 00 00.0 104 53 47.191
East Lake 40 00 00.0 104 53 47,191
39 59 28,237 104 52 30.0
Brighton 39 59 28,237 104 52 30.0
39 56 22.621 104 45 00.0
Mile High 39 56 22.621 104 45 00.0
Lakes 39 53 16,240 104 37 30.0
Horse Creek 39 53 16.240 104 37 30.0
39 52 30.0 104 35 38,641
Manila 39 52 30.0 104 35 38, 641
39 50 09.094 104 30 00.0
Bennett 39 50 09.094 104 30 00.0
39 47 01.181 104 22 30.0
Roper School 39 47 01.181 104 22 30.0
39 45 11.0 104 18 07.0
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Distance

56,206 km
67.407 km

67.407 km
78.595 km

78.595 km
80.086 km

0,000 km
0.054 km

0.054 km
12, 115km

12.115km
22.122 km

22,122 km
24,195 km

24,195 km
36.293 km

36.293 km
48,409 km

48.409 km
51.411 km

51.411 km
60.544 km

60. 544 km
72,697 km

72.697 km
79.809 km

XMTR

RCVR

XMTR



Longitude

R1-80-T4 Granby W5

105 07
105 15 00.0

105 15 00.0
105 22 30.0

105 22 30.0
105 30 00.0

105 30 00.0
105 37 30.0

105 37
105 45 00.0

105 45
105 52 30.0

105 52 30.0
106 00 00.0

106 00 00.0
106 01 29.5

R1-120-T1 Buckingham

Quadrangle Latitude
Niwot 40 05 38.0
40 05 45,278
Boulder 40 05 45,278
40 05 52, 105
Gold Hill 40 05 52, 105
40 05 58,448
Ward 40 05 58,448
40 06 04.307
Monarch Lake 40 06 04,307
40 06 09,682
Strawberry 40 06 09.682
Lake 40 06 14.574
Granby 40 06 14,574
40 06 18,981
Hot Sulphur 40 06 18.981
Springs 40 06 19.8
Niwot 40 05 38.0
40 05 38.812
Erie 40 50 38.812
40 07 30,0
Longmont 40 07 30.0
40 08 41.140
Gowanda 40 08 41, 140
40 11 42.725
Platteville 40 11 42.725
40 14 43,552
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105 07
105 07

105 07 30.0
105 02 55.810

105 02 55,810
105 00 00.0

105 00 00.0
104 52 30.0

104 52 30.0
104 45 00.0

Distance

0.000 km
10.588 km

10,588 km
21,223 km

21,223 km
31.857 km

31.857 km
42,491 km

42,491 km
53. 124 km

53,124 km
63.757 km

63.757 km
74.389 km

74.389 km
76.504 km

0.000 km
0.054 km

0.054 km
7.385 km

7.385 km
12,083 km

12.083 km
24.094 km

24,094 km
36.087 km

RCVR

XMTR

RCVR



Quadrangle Latitude
Milton 40 14 43,552
Reservoir 40 15 00.0

LaSalle 40 15 00.0

Valley View
School
Hardin
Barnesville
Point of Rocks
Greasewood

Lake

Sunken Lake

Niwot

Erie

Longmont

Gowanda

Platteville

40 17 43.627

40 17 43,627
40 20 42,952

40 20 42.952

40 22 30.0

40 22 30.0

40 23 41.529

40 23 41.529
40 26 39.359

40 26 39.359
40 29 36,445

40 29 36.445

40 30 00.0

Longitude

104 45 00.0
104 44 18.973

104 44 18.973
104 37 30.0

104 37 30.0
104 30 00.0

104 30 00.0
104 25 30.473

104 25 30.473
104 22 30.0

104 22 30.0
104 15 00.0

104 15 00.0
104 07 30.0

104 07 30.0
104 06 30.0

R1-120-T2 Fort Morgan N12

40 05 38.0

40 05 38,532

40 05 38.532

40 07 30.0

40 07 30.0

40 07 37.808

40 07 37.808
40 09 36.486

40 09 36,486
40 11 34,545
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105 07 32.0
105 07 30.0

105 07 30.0
105 00 29,528

105 00 29.528
105 00 00.0

105 00 00.0
104 52 30,0

104 52 30.0
104 45 00.0

Distance

36,087 km
37.180 km

37. 180 km
48.063 km

48,063 km
60,021

60,021 km
67.175 km

67.175 km
71.961 km

71.961 km
83.884 km

83.884 km
95,789 km

95,789 km

97.375 km XMTR

0.000 km RCVR

0.050 km

0.050 km
10,563 km

10.563 km
11. 301 km

11.301 km
22.541 km

22,541 km
33,770 km



Quadrangle

Latitude

Milton

Reservoir

Klug Ranch

Valley View

School

Hardin

Dearfield

Masters

Orchard

Sunken Lake

Judson Hills

Peace Valley
School

Niwot

Erie

Frederick

40 11 34.545
40 13 32,046

40 13 32,046
40 15 00,0

40 15 00,0
40 15 28,930

40 15 28,930
40 17 25,219

40 17 25.219
40 19 20.913

40 19 20.913
40 21 16,013

40 21 16.013
40 22 30.0

40 22 30.0
40 23 10,520

40 23 10.520
40 25 04.435

40 25 04,435
40 26 12.5

Longitude

104 45 00.0
104 37 30,0

104 37 30.0
104 31 51.595

104 31 51.595
104 30 00.0

104 30 00.0
104 22 30,0

104 22 30,0
104 15 00.0

104 15 00.0
104 07 30.0

104 07 30.0
104 02 39.506

104 02 39.506
104 00 00.0

104 00 00.0
103 52 30,0

103 52 30.0
103 48 00.0

R1-120-T3 Deer Trail Nl

40 05 38.0
40 05 37.161

40 05 37.161
40 02 28,082

40 02 28.082
40 00 00.0
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105 07 32.0
105 07 30.0

105 07 30,0
105 00 00.0

105 00 00.0
104 54 08,855

Distance

33,770 km
44,988 km

44,988 km
53.417 km

53.417 km
56, 196 km

56. 196 km
67.392 km

67.392 km
78.579 km

78,579 km
89.754 km

89.754 km
96.963 km

96,963 km
100.919 km

100.919 km
112,073 km

112,073 km

118,761 km XMTR

0.000 km RCVR

0,054 km

0.054 km
12, 189 km

12, 189 km
21,671 km



Quadrangle Latitude
East Lake 40 00 00.0
39 59 18,226
Brighton 39 59 18,226
39 56 07.593
Mile High 39 56 07.593
Lakes 39 52 56, 181

Horse Creek

Manila

Bennett

Roper School

Strasburg

Byers

Peoria

Niwot

Louisville

Eldorado
Springs

39 52 56, 181
39 52 30.0

39 52 30.0
39 49 43,987

39 49 43,987
39 46 31,010

39 46 31.010
39 45 00.0

39 45 00.0
39 43 17.249

39 43 17,249
39 40 02.702

39 40 02,702
39 37 53,0

Longitude

104 54 08.855
104 52 30.0

104 52 30.0
104 45 00.0

104 45 00.0
104 37 30.0

104 37 30.0
104 36 28.593

104 36 28.593
104 30 00.0

104 30 00.0
104 22 30.0

104 22 30.0
104 18 58,407

104 18 58, 407
104 15 00.0

104 15 00.0
104 07 30.0

104 07 30.0
104 02 31.0

R1-120-T4 Fairplay NE5

40 05 38.0
40 00 00.0

40 00 00.0
39 5817.139

39 58 17.139
39 52 30,0
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105 07 32.0
105 13 15,661

105 13 15,661
105 15 00.0

105 15 00.0
105 20 51,293

Distance

21, 671 km
24,343 km

24.343 km
36,516 km

36,516 km
48,707 km

48,707 km
50.372 km

50.372 km
60.918 km

60.918 km
73,148 km

73. 148 km
78,905 km

78.905 km
85.396 km

85.396 km
97.664 km

97.664 km
105.826 km

0.000 km
13,230 km

13,230 km
17,254 km

17,254 km
30,827 km

XMTR

RCVR



Quadrangle

Ralston Buttes

Black Hawk

Squaw Pass

Idaho Springs

Harris Peak

Mount Evans

Mount Logan

Jefferson

Milligan Lakes

Como

Niwot

Hygiene

Lyons

Latitude

39 52 30.0
39 50 52,230

39 50
39 45

52,230
00.0

39 45 00.0
39 43 25,229

39 43
39 37

25,229
30.0

39 37
39 35

30.0
56.128

39 35
39 30

56,128
00,0

39 30
39 28

00.0
24,920

39 28 24,920
39 22 30.0

30.0
51.596

39 22
39 20

39 20
39 15

51.596
56. O

Longitude

105
105

105
105

105
105

105
105

105
105

105
105

105
105

105
105

105
105

105
105

20 51,293
22 30.0

22 30,0
28 24,770

28 24,770
30 00.0

30
35

00.0
56.114

35 56,114
37 30.0

37
43

30.0
25,349

43 25,349
45 00.0

45 00.0
50 52,496

50 52,396
52 30.0

52 30.0
57 22.3

R1-120-T5 Walden NE5

40 05
40 07

40 07
40 10

40 10
40 15
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105
105

105
105

105
105

07 32.0
10 30.359

10 30,359
15 00.0

15 00,0
22 29.862

Distance

30.827 km
34, 647 km

34,647 km
48,404 km

48,404 km
52, 104 km

52.104 km
65,963 km

65.963 km
69.623 km

69,623 km
83,503 km

83.503 km
87.206 km

87.206 km
101, 024 km

101.024 km
104,853 km

104.853 km
116.349 km

0,000 km
5.452 km

5.452 km
13, 684 km

13. 684 km
27,394 km

XMTR

RCVR



Quadrangle Latitude
Rattlesnake 40 15 00.0
Reservoir 40 15 00.086
Panorama 4015 00,086
Peak 4019 40.060
Longs Peak 40 19 40,060
40 22 30.0
Estes Park 40 22 30.0

Trail Ridge
Fall River
Pass

Chambers
Lake

Clark Peak

Rahwah Lakes

Johnny Moor
Mountain

Gould NW

Eagle Hill

40 24 18.908

40 24 18,908
40 28 56,632

40 28 56,632
40 30 00.0

40 30 00.0
40 33 33,235

40 33 33,235
40 37 30,0

40 37 30.0
40 38 08,721

40 38 08,721
40 42 43,093

40 42 43,093
40 45 00.0

40 45 00.0
40 46 19.0
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Longitude

105 22 29.862
105 22 30.0

105 22 30.0
105 30 00.0

105 30 00,0
105 34 34,030

105 34 34,030
105 37 30.0

105 37 30.0
105 45 00.0

105 45 00.0
105 46 42,932

105 46 42.932
105 52 30.0

105 52 30,0
105 58 56, 640

105 58 56. 640
106 00 00.0

106 00 00,0
106 07 30.0

106 07 30.0
106 11 15.228

106 11 15.228
106 13 25.4

Distance

27.394 km
27.398 km

27.398 km
41,080 km

41.080 km
49,397 km

49,397 km
54,731 km

54,731 km
68,351 km

68.351 km
71.461 km

71,461 km
81.939 km

81.939 km
93,589 km

93,589 km
95,496 km

95,496 km
109.022 km

109.022 km
115,781 km

115,781 km
119. 683 km

XMTR

GPO B42 -078
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