
lot remove from ITS Office 

RESEARCH LABORATORIES ERL 65-ITS 58-2 

Tabulations of Propagation Data Over 
Irregular Terrain in the 230-to 9200-MHz 
Frequency Range 

Part II: Fritz Peak Receiver Site 
P.L. McQUATE 

J.M. HARMAN 

M.E. JOHNSON 

A. P. BARSIS 

DECEMBER 1968 

Boulder, Colorado 



ESSA RESEA RC H lABORATORIES 
The mission of the Research Laboratories is to study the oceans, inland waters, the 

lower and upper atmosphere, the space environment, and the earth, in search of the under
standing needed to provide more useful services in improving man's prospects for survival 
as influenced by the physical environment. Laboratories contributing to these studies are: 

Earth Sciences Laboratories: Geomagnetism, seismology, geodesy, and related earth 
sciences; earthquake processes, internal structure and accurate figure of the Earth, and 
distribution of the Earth's mass. 

Atlantic Oceanographic Laboratories and Pacific Oceanographic Laboratories: Ocean
ography, with emphasis on ocean basins and borders, and oceanic processes; sea-air inter
actions; and land-sea interactions. (Miami, Florida) 

Atmospheric Physics and Chemistry Laboratory: Cloud physics and precipitation; 
chemical composition and nucleating substances in the lower atmosphere; and laboratory 
and field experiments toward developing feasible methods of weather modification. 

Air Resources Laboratories: Diffusion, transport, and dissipation of atmospheric con
taminants; development of methods for prediction and control of atmospheric pollu
tion. (Silver Spring, Maryland) 

Geophysical Fluid Dynamics Laboratory: Dynamics and physics of geophysical fluid 
systems; development of a theoretical basis, through mathematical modeling and computer 
simulation, for the behavior and properties of the atmosphere and the oceans. (Princeton, 
New Jersey) 

National Hurricane Research Laboratory: Hurricanes and other tropical weather phe
nomena by observational, analytical, and theoretical means; hurricane modification experi
ments to improve understanding of tropical storms and prediction of their movement and 
severity. (Miami, Florida) 

National Severe Storms Laboratory: Tornadoes, squall lines, thunderstorms, and other 
severe local convective phenomena toward achieving improved methods of forecasting, de
tecting, and providing advance warnings. (Norman, Oklahoma) 

Space Disturbances Laboratory: Nature, behavior, and mechanisms of space disturb
ances; development and use of techniques for continuous monitoring and early detection 
and reporting of important disturbances. 

Aeronomy Laboratory: Theoretical, laboratory, rocket, and satellite studies of the phys
ical and chemical processes controlling the ionosphere and exosphere of the earth 
and other planets. 

Wave Propagation Laboratory: Development of new methods for remote sensing of the 
geophysical environment; special emphasis on propagation of sound waves, and electromag
netic waves at millimeter, infrared, and optical frequencies. 

Institute for Telecommunication Sciences: Central federal agency for research and serv
ices in propagation of radio waves, radio properties of the earth and its atmosphere, nature 
of radio noise and interference, information transmission and antennas, and methods for 
the more effective use of the radio spectrum for telecommunications. 

Research Flight Facility: Outfits and operates aircraft specially instrumented for re
search; and meets needs of ESSA and other groups for environmental measurements for 
aircraft. (Miami, Florida) 

ENVIRONMENTAL SCIENCE SERVICES ADMINISTRATION 
BOULDER, COLORADO 







TABLE OF CONTENTS 

Page 

Abstract 1 

l. Introduction 1 

2. Acknowledgments 9 

3. References 9 

4. Data Tabulations 9 

Site Number 

R2-3-Tl 10 

R2-3-T2 13 

R2-3 -T3 16 

R2-3-T4 19 

R2-3 -T5 22 

R2-5-Tl 31 

R2-5-T2 34 

R2-5-T3 37 

R2-5-T4 40 

R2-5-T5 43 

R2-5-T6 46 

R2-5-T7 49 

R2-10-T1 56 

R2-10-T2 59 

R2-10-T3 67 

R2-10-T4 70 

R2-10-T5 73 

R2-10-T6 76 

R2-10-T7 79 

R2-20-Tl 82 

RZ-ZO-T2 85 

iii 



to 

Page 

Site Number (Continued) 

R2-20-T3 88 

R2-20-T4 91 

R2-20-TS 94 

R2-20-T6 97 

R2-20-T8 100 

R2-20-T9 103 

R2-20-T10 109 

R2-S0-Tl 112 

R2-S0-T2 lIS 

R2-S0-T3 118 

R2-S0-T4 121 

R2-S0-TS 124 

R2-S0-T6 130 

R2-S0-T7 133 

R2-80-Tl 136 

R2-80-T2 139 

R2-80-T3 142 

R2-80-T4 14S 

R2-120-Tl 148 

R2-l20-T2 151 

R2-120-T3 lS4 

R2-120-T4 lS7 

Meteorological Information 160 

USGS Quadrangle Information 173 

iv 



Tabulations of Propagation Data Over Irregular Terrain in the 

230- to 9200- MHz Frequency Range 

Part II: Fritz Peak Receiver Site 

by 

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

This is the second part of a four -part report containing 
tabulations and graphs of transmis sion 10 s s data re suIting 
from propagation experiments in the 230- to 9200 - MHz 
freq!J.ency range conducted over irregular terrain in 
Colorado. This part describes data obtained at a single 
common receiver site at Fritz Peak, Colorado, over 
propagation paths varying in length from 3. 0 to 120 km. 

1. Introduction 

The purpose of this report serie s is to pre sent transmis sion 

loss data resulting from propagation experiments over irregular terrain 

in Colorado, with path lengths ranging frorn O. 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 by the U. S. 

Army Security Agency as part of a study of propagation characteristic s 

and communication systems performance under conditions similar to 

those encountered by an army in the field. 



Descriptions of the equipment used, of measurement procedures; 

and of initial data pre sentation and analysis are contained in Part I of this 

report (McQuate et al., 1968). The presentation of the data in Part II 

differ s from that in Part I only in the following: 

1. No individual photographs of the transmis sion path from the 

common receiver site toward the transmitter location were obtained. 

The panoramic photographs, figures 2 and 3, provide an indication of the 

foreground in the various directions and include bearing indications for 

comparison with the detailed path data in the subsequent sections. 

2. The principal results, consisting of graphs of basic transmis

sion loss versus receiving antenna height for each frequency, were 

obtained directly from computer outputs with the use of a microfilm 

plotter. Computer operations and additional data analysis, which will be 

reported on separately, were supported by the U. S. Air Force Space and 

Missile System Organization (SAMSO). 

3. Part I of the report contained a number of comparisons of 

basic transmission loss values obtained over the same paths on different 

dates. Since only very few paths pertaining to the R-2 site were rerun, 

the comparison graphs are omitted here. 

The Fritz Peak receiver site (designated R-2) shown in figure 5, 

is located in the mountainous terrain west of Boulder at the foot of Fritz 

Peak, which shields the site from the eastern plains, about 20 km 
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distant, Consequently, the majority of the transmitter sites (36 of 44) 

a~sociated with this receiver site are located in the mountains, and 

the data repre sent propagation conditions in extremely rough terrain 

to the northwest. An estimated 90 percent of the foliage in this test 

area is coniferous. Figure 1 is a map of the area, showing the common 

receiver site R-2 and most of the transmitting locations, which were 

arranged in concentric circles around it. A large building approximately 

50 m from the receiving antenna, as seen in figures 2 and 3, prevented 

the establishment of transmitting sites in the sector from 125
0 

to 160
0 

measured east of true north. Figure 2 is a panoramic view of the 

immediate foreground taken from the top of the 13 m tower, and 

figure 3 is the same panoramic view taken from a height of approximately 

1 m above ground. 

As already noted, . further details regarding measurement tech

niques, equipment, and data presentation can be found in Part I of this 

report (McQuate et al., 1968). 
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Figure 4. Fritz Peak Receiver Site Looking West 



Figure 5. Fritz Peak Receiver Site Looking East 
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4. Data Tabulations 

Propagation data tabulations are presented on pages 9 through 

158. Meteorological data obtained during daylight hour s conc urrently 

with the transmission loss measurements at each site are tabulated on 

pages 159 through 171. 

In addition, USGS quadrangle information, helpful in checking 

terrain profiles, is provided on pages 172 through 185. For each path, 

intercepts of the great-circle path with the edges of the listed quadrangles 

are given, together with the distance from the common receiver site 

R-2. 
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R 2-3-T 1 
PACTOLUS LAKE ROAD 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
69

0 
54' 56" T. 
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R2-!-T2 
THORN LAKE 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
106

0 
08' 15" T. 
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R 2-3-T3 
MOUNT MONARCH MILL 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
236

0 
441 18 11 T. 
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R 2-3 .. T4 
ROLLINSVILLE RANGER STATION 

PATH VIEW FROM TR.P~NSMITTER 

Bearing from common receiver site to transmitter site is 
290

0 
11 r 39 t1 T. 
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RCV·R. ELEV. 
2676 M 

t 
o 

t 
.5 

R2-3-T4 
PATH LENGTH 2.992 km 

, 
'.0 

, 
,.! 

K%LC"£1£RS 

t 
2.0 

XMTR. ELEV. 
2633 M 

t 
2.5 

Lb (dB) SHORT TERM SIGNAL VARIABILITY 

Freq (MHz) 230 407 751 910 1846 4595 9190 

11-4- 65 at 13 M 8-l8-66at7.3M 

50% 93.9 98.7 107.8 Ill. 5 113.8 119.6 120. 5 

tJO%-90% <3 <3 <3 <3 <3 <3 <3 

The path is over 30 m of small trees and brush, all below the line 

of sight, toward a 2-wire power line crossing the path at 45
0

• Beyond 

are sloping hills covered with dense pine trees. 
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R2-3-T5 OPEN AND CONCEALED 
LOS LAGOS RANCH 

PATH VIEW FROM OPEN SITE 

Bearing from common receiver site to transmitter site is 
334

0 
55' 37 lt T. 

PATH VIEW FROM CONCEALED SITE 
Bearing from common receiver site to transmitter site is 

337
0 

32' 28 tt T. 
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R2-3-T5 O&C 
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R2-5-T 1 
MAGNOLIA ROAD E 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
12

0 
59' 22" T. 
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R2-5-T2 
WINNEGER RANCH 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
54

0 
43 t 10" T. 
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R2-5-T3 
PINECLIFF 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
67

0 
03' 45" T. 
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R2-5-T4 
PERIGO 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
222

0 
33 1 37" T. 
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R2-5-T5 
JUMBO MOUNTAIN 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site 
257

0 
27' 49" T. 
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R2-5-T6 
TOLLAND E2 - PICNIC AREA 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
274

0 
53' 27" T. 
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R2-5-T7 OPEN AND CONCEALED 
MAGNOLIA ROAD WEST 

PATH VIEW FROM OPEN SITE 

Bearing from common receiver site to transmitter site is 
346

0 
1 7' 09 11 T. 

PATH VIEW FROM CONCEALED SITE 

Bearing from common receiver site to transmitter site is 
347

0 
53!! 53 11 T. 
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R2-10-Tl 
SUGAR LOAF ROAD 

PAT'H VIEW FROM TRANSMITTER 

~ 

J 

Bearing from common receiver site to transmitter site is 
07

0 
OS' 51 ft T. 
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R2 .. 10-T2 OPEN AND CONCEALED 
MAGNOLIA ROAD E 

PATH VIEW FROM OPEN SITE 

Bearing from common receiver site to transmitter site is 
40

0 
1 5 I 08 It T. 

PATH VIEW FROM CONCEALED SITE 

Bearing from common receiver site to transmitter site is 
41

0 
40 I 21 II T. 
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R2-10-T3 
MOUNT THORODIN 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
111

0 
38 1 37" T. 
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R2-10-T4 
APEX 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
238

0 
07' 07" T. 
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R2-10-T5 
TOLLAND - EAST POR TAL 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
265

0 
47' 04" T. 

73 







R2-10 -T6 
CARIBOU 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
319

0 
00' 57" T. 
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R2-10-T7 
CARIBOU COUNTRY CLUB RANCH 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
349

0 
561 53 fI T. 

79 







R2-20·Tl 
GOLD HILL 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
25

0 
04' 49" T. 
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R2-20-T2 
GOLD HILL - SUNSHINE ROAD 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
380 29' 45" T. ... . 
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R2-20-T3 
ELDORADO SPRINGS 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
77

0 
44' 38" T. 
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R2-20-T4 
COAL CREEK CANYON ROAD 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
102

0 
20' 28" T. 
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R2-20-T5 
VAN BIBBER 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
125

0 
31' 58" T. 
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R2-20-T6 
IDAHO SPRINGS 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
205

0 
14' 38" T. 
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RCVR. ELEV. 
2676 M 

t 
o 

Freq (MHz) 

t 
4 

R2-20-T6 
PATH LENGTH 21.176 km 

XMTR. ELEV. 
2963 M 

- 2t50" 

t t t 
8 tZ t 6 

KILO"[T[RS 

L (dB) SHORT TERM SIGNAL VARIABILITY 
b 

230 407 751 910 1846 4595 

t 
20 

9190 

10-26- 65 at 13 M 8-19-66 at 13 M 

50% 

~ 10%-90% 

50% 

610%-90% 

153. 7 163.3 

< 3 < 3 

162.1 

<3 

8-19-66 at 7.3 M 

165. 1 

<3 

This site is located on a pile of mining waste material. Fifteen 

meters froIn the transmitter, the grass -covered ground drops sharply. 

Twenty meters away stands a dense grove of aspen trees, below the 

line of sight. About 100 m away the ground slopes gently upward to a 

pine-covered ridge, which forms the horizon 1. 5 km away. 
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R2-20-T8 
CORONA PASS W 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
267

0 
37' 29" T. 
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R2-20-T9 OPEN AND CONCEALED 
BRAINARD LAKE 

PATH VIEW FROM OPEN SITE 

Bearing from common receiver site to transmitter site is 
340

0 
38' 57 11 T. 

PATH VIEW FROM COr\fCEALED SITE 

Bearing from common receiver site to transmitter site is 
341

0 
19 t 29" T. 
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R2-20-T10 
WARD 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
355

0 
44' 19" T. 
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R2-50-T 1 
ESTES PARK - POLE HILL ROAD 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
04

0 
20' 47" T. 
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R2-50-T2 
LONGMONT NE 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
45° 50' 57" T. 
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R2-50-T3 
ROCKY MOUNTAIN ARSENAL 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
940 04' 36" T. 
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R2-50 -T4 
GRANBY W3 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
11S

o 
02' 3S" T. 

121 







R2-50-T5 OPEN AND CONCEALED 
GRANBY NW6 

PATH VIEW FROM OPEN .sITE 

Bearing from common receiver site to transmitter site is 
304

0 
17' 25 tl T. 

-PATH VIEW FROM CONCEALED SITE 

Bearing from common receiver site to transmitter site is 
3 04

0 
1 7 I 25" T. 

124 













R2-50-T6 
GRAND LAKE Nl 

PATH VIEW FROM TRANSMITTER 

Bearing from comm.on receiver site to transmitter site is 
323

0 
40' 12" T. 
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R2-50-T7 
ESTES PARK - DEER RIDGE 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
349

0 
19' 55" T. 
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R2-S0-Tl 
MILLIKEN 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
, '45

0 
OS' 29" T. 







RZ-BO-TZ 
WATKINS 

PATH VIEW FROM TRANSMITTER 

Bearing fro!Il CO!Il!Ilon receiver site to trans!Ilitter site is 
10Zo IS' 49" T. 

139 







R2-80-T3 
COMO SE7 

PATH VIEW FROM TRANSMITTER 

Bearing from. com.m.on receiver site to transm.itter site is 
201

0 
18' 30 11 T. 

142 







R2-BO-T4 
RAND Nl 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
317

0 
06' 51" T. 
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R2-120-Tl 
PURCELL E4 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
44 a 53' 44" T. 
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R Z-lZ0 -TZ 
BYERS 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
10Z

o 
3Z' 4Z" T. 
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R2-120-T3 
HARTSELL S9 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
193

0 
II' 37" T. 
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R2-120-T4 
WALDEN N4 

PATH VIEW FROM TRANSMITTER 

Bearing from common receiver site to transmitter site is 
326

0 
10' 02 '1 T. 
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R2 Meteorlogical Information 

Type Dry Wet Atmos. % Cloud % Wind 
of Bulb Bulb Press. ReI Type Cloud Speed Terminal 

Site Temp C Temp C mb Humid. Cover & Dir. 

R2-3-Tl Pac tolus Road 

UHF March 21, 1966 

OPEN 6.1 -1. 7 724.0 16 L4 90 0-20 N Rcvr 

6.4 -0.3' 748.7 27 L2 90 15 SW Xmtr 

SHF October 21, 1966 

'OPEN 7.8 -0. 6 730.1 16 Ll 30 l5-20W Rcvr 

10. 6 1.7 743.6 19 L2 20 15 SW Xmtr 

R2-3-T2 Thorn Lake 

UHF, March 24, 1966 

OPEN 7.8 -0.6 735.2 16 HI, H6 70 5-25 NW Rcvr 

8.9 0.8 748.4 21 H4,H6 70 10-15 S Xmtr 

SHF October 24, 1966 

OPEN 8.9 2.1 748.4 33 1-3 N Rcvr 

10.0 3.3 752.5 36 ' H9 5 0-5 S Xmtr 

R2-3-T3 Mount Monarch Hill 

UHF November 4, 1965 

OPEN No data available 

SI-IF August 16, 1966 

OPEN 23.0 9.0 744.0 16 49 10 Calm Rcvr 

24.4 11. 2 890.5 17 4 40 Calm Xmtr 
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R2-3-T4 Rollinsville. Range r Station 

UHF November 4, 1966 

OPEN No data available 

SHF August 18, 1966 

OPEN 20.5 10.1 742.6 30 Calm Rcvr 

23.4 20.2 752.5 77 Ll I Calm Xmtr 

R2-3-T5-0 Los Lagos Ranch 

UHF November 17, 1965 

OPEN No data available 

SHF October 10, 1966 

OPEN 11. 8 5.5 746.4 43 Calm Rcvr 

12.8 4.4 747.0 28 0-5 E Xmtr 

R2-3-T5-C Los Lagos Ranch 

UHF November 17, 1965 

CONC No data available 

SHF October 10, 1966 

CONC 12.8 5.5 746.4 36 1-5 W Rcvr 

11.9 5.0 747.7 38 5-10 N Xmtr 

R2-5-T1 Magnolia Road E 

UHF February 28, 1966 

OPEN No data available Rcvr 

-4.2 -7.2 736.2 43 Xmtr 

UHF March 2, 1966 

OPEN No data available Rcvr 

-2.2 -5. 6 715. 5 43 Xmtr 

SHF October 6, 1966 

OPEN 13.4 6. 6 745.3 41 Ll 2 5-10 W Rcvr 

13.9 6.7 746.4 39 Ll 5 5SW Xmtr 
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R2-5-T2 Winneger RanGh 

UHF March 16, 1966 

OPEN No data available Rcvr 

12. 2 2.2 C9 70 18 SW Xm.tr 

SHF October 7, 1966 

OPEN 11. 6 5.8 743.6 46 L1, HI 10, 80 8 NW Rcvr 

12. 2 5. 6 759.9 40 H6, L1 75, 5 10-15 SW Xm.tr 

R2-5-T3 Pinecliff 

UHF March 16, 1966 

OPEN No data available Rcvr 

12.7 2.2 M1 90 25SW Xm.tr 

SHF October 21, 1966 

OPEN 7.9 -0.8 730.1 14 L1 50 15-25 W Rcvr 

10.0 1.1 735.5 18 L2 60 15-20 W Xm.tr 

R2-5-T4 Perigo 

UHF October 25, 1965 

OPEN No data available 

SHF August 15, 1966 

OPEN 24.8 12.4 742.30 26 L1 10 10 S Rcvr 

23.3 886.0 L1 10 Calm. Xm.tr 

R2-5-T5 Jum.bo Mountain 

UHF October 6, 1965 

OPEN No data available 

SHF August 15, 1966 

OPEN 21.3 9.4 766.0 22 L1 2 3N Rcvr 

886.5 L1 5 Calm. Xm.tr 
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R2-5-T6 Tolland E2 

UHF November 3, 1965 

OPEN No data available 

SHF August 16, 1966 

OPEN Z6.0 l't.O 743.0 16 I-I9 10 Calm Rcvr 

26.0 11. 8 889.4 16 L1 20 Calm Xmtr 

R2-5-T7-0 Masnolia Road W 

UHF March 1, 1966 

OPEN No data available Rcvr 

5.3 -2.5 726.0 13 Xmtr 

SHF October 6, 1966 

OPEN 13.9 6.5 744.7 38 L1 20 2-10 NW Rcvr 

16.1 7.8 744.0 35 L2 10 0-5 W Xmtr 

R2-5-T7-C Magnolia Road W 

UHF March 1,.1966 

CONC No data available Rcvr 

5.3 -1. 7 724.0 22 Xmtr 

SHF October 6, 1966 

CONC 14.4 6.1 744.0 32 L1 30 2-10 NW Rcvr 

No data available Xmtr 

R2-10-T1 Sugarloaf Road 

UHF November 30, 1965 

OPEN No data available 

SHF October 10, 1966 

OPEN 12. 6 4.1 745.0 27 1-5 S Rcvr 

14.4 5.8 785.3 29 Calm Xmtr 

163 



R2-10-T2-0 Magnolia Road E 

UHF March 2, 1966 

OPEN -5.3 -5.3 729.1 95 Fog 100 Rcvr 

95.3 -5.3 729.1 95 Fog 100 Xmtr 

SHF October 7, 1966 

OPEN 14.4 8.5 742.3 50 L1, HI 30,10 2-10 NW Rcvr 

1708 8.9 756.3 34 Ll, HI 10,10 10-15 SW Xmtr 

R2-10-T2- C Magnolia Road E 

UHF March 2, 1966 

CONC -2.8 -5.3 732.5 54 Rcvr 

-2.8 -5.3 732.5 54 Xmtr 

SHF October 7, 1966 

CONC 14.0 8.3 743.0 5J Ll,H1 10, 60 2-10 W Rcvr 

16.1 7.8 758.2 35 H4, L1 40,10 5-10 SW Xmtr 

R2-10,o.;T3 Mount Thorodin . 

UHF March 25, 1966 

. OPEN 5. 6 -1.1 734.8 25 HI 10 0-5 S Rcvr 

4.2 -1. 4 734.2 33 HI, H2 80 12 S Xmtr 

SHF October 21, 1966 

OPEN 7.1 1.3 730.1 37 L1, HI 50 15-25 W Rcvr 

7.8 0.0 757.2 21 L2 40 10-15 NW Xmtr 

R2-10-T4 Apex 

UHF October 11, 1965 

OPEN No data available 

.SHF August 18, 1966 

OPEN 20 •. 2 10. 2 741. 6 31 M1,M2 80 5W Rcvr 

16.8 9.6 707.8 45 L1 80 5 NE Xmtr 
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R2-l0-T5 Tolland-East Portal 

UHF Novem.ber 3, 1965 

OPEN No data available 

SHF August 16, 1966 

OPEN 25.0 

26. 2 

10.0 

11. 6 

742.3 

887.4 

15 

14 

R2-l0-T6 Caribou 

UHF Novem.ber 22, 1965 

OPEN No data available 

SHF August 29, 1966 

OPEN 19.0 8.0 74500 24 

20.0 18 0 6 718 09 89 

Ll 

Ll 

Ll 

Ll 

40 

30 

1 

5 

R2-l0-T7 Caribou C.ountry Club Ranch 

UHF Novem.ber 19, 1965 

OPEN No data available 

SHF August 26, 1966 

OPEN 12.0 8.3 744.3 65 Ll 30 

26. 6 24.2 751.1 83 Ll 30 

R2-20-Tl Gold Hill 

UHF Novem.be r 24, 1965 

OPEN No data available 

SHF October 11, 1966 

OPEN 6. 6 5.7 738.9 89 L5 95 

11. 7 7.2 L5 100 
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Calm. 

Calm. 

Calm. 

Calm. 

Calm. 

Calm. 

4W 

15 SE 

Rcvr 

Xm.tr 

Rcvr 

Xm.tr 

Rcvr 

Xm.tr 

Rcvr 

Xm.tr 



R2-20-T2 Qa1d Hill - Sunshine Road 

UHF November 24, 1965 

OPEN No data available 

SHF October 12, 1966 

OPEN 8.4 4.4 745.3 58 L1 5 3-10 W Rcvr 

13.9 5. 6 779.2 30 L1 5 Calm Xmtr 

R2-20-T3 Eldorado Springs 

UHF March 28, 1966 

OPEN 11. 7 2.2 736.9 18 H2 70 0-10 SW Rcvr 

19. 2 6.7 829.0 13 L1 5 5E Xmtr 

SHF October 18, 1966 

OPEN -4.6 -5.1 744.3 86 L9 100 2-5NW Rcvr 

3.3 1.1 836.1 70 L5 100 0-5 SW Xmtr 

R2-20-T4 Coal Creek 

UHF March 28, 1966 

OPEN 9.4 1.1 737.9 21 0-5 Rcvr 

15.3 5.0 811.4 18 20 E Xmtr 

SHF October 18, 1966 

OPEN -2.6 -4.5 744.0 65 L1, L9 90 10 W Rcvr 

3.3 0.0 813.8 56 L9 100 2 NW Xmtr 

R2-20-T5 Van Bibber 

UHF March 25, 1966 

OPEN 5.6 0.0 734.8 37 H2 5 Rcvr 

8.3 2.2 777.8 37 HI 10 Calm Xmtr 

SHF October 18, 1966 

OPEN -0.4 -0.5 743.3 Cf8 H6, L9 100 10-25 NW Rcvr 

2.8 0.0 781. 6 62 L9 70 0-10 SE Xmtr 
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R2 - 20 - T 6 Idaho Spring s 

UHF October 26, 1965 

OPEN No data available 

SHF August 19, 1966 

OPEN 10.4 100 2 778.2 98 L9 100 

18.8 11.8 715 02 48 Ll, L2 80 

R2-20-T8 Corona Pass W 

UHF November 9, 1965 

OPEN No data available 

SHF August 22, 1966 

OPEN 16. 0 7 08 

1406 8.8 

74707 

688 08 

36 

52 

Ll, H2 12 

Ll 20 

R2-20-T9-0 Brainard Lake 

UHF December 7, 1965 

OPEN No data available 

SHF October 11, 1966 

OPEN 15.1 50 7 

9. 2 2.8 

739.2 

69309 

26 

39 
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H6, Ll 80 

H9, Ll 50 

Calm 

Calm 

Calm 

Calm 

5 NW 

5-10 SW 

Rcvr 

Xmtr 

Rcvr 

Xmtr 

Rcvr 

Xmtr 



R2-20-T9-C Brainard Lqke 

UHF DeceITlber 7, 1965 

CONC No data available 

SHF October 11, 1966 

CONC 13 0 6 

10 0 6 

738.2 

694.2 

29 

41 

L1, L5, H6 100 2- 5 W 

H9, Ll 70 CalITl 

R2-20-T10 Ward 

UHF NoveITlber 23, 1965 

OPEN No data available 

SHF October 11, 1966 

OPEN 1201 4 03 740.6 31 M4 20 2-8 W 

10 08 3 0 6 716.9 34 H9, Ll 50 0-5 E 

R2-50~Tl Estes Park-Pole Hill Road 

UHF DeceITlber 10, 1965 

OPEN No data available 

SHF October 12, 1966 

OPEN 13 0 6 4.7 736.2 27 L1 50 3-10 W 

16.4 6.7 739.2 27 Ll 5 0-5 S 

R2-50-T2 LongITlont NE 

UHF March 29, 19,66 

OPEN 8.6 2.2 739.6 36 L2, M6 90 0-5 SSW 

140 7 6.1 842.5 27 HI, H4, L5 85 18 NE 

SHF October 13, 1966 

OPEN 12.7 2.3 728.8 15 Ll 10 2-8 S 

16 0 1 904 827.0 44 L1 5 0-5 NW 

Rcvr 

XITltr 

Rcvr 

XITltr 

Rcvr 

XITltr 

Rcvr 

XITltr 

Rcvr 

XITltr 



R2-50-T3 Rocky Mountain Arsenal 

UHF April 1, 1966 

OPEN 8.3 2.2 744.0 38 L1 10 0-10 NNW Rcvr 

9.4 3.3 844.6 36 HI 40 12 SE Xmtr 

SHF October 19, 1966 

OPEN 5.9 2.3 745.0 58 10-25 SW Rcvr 

12. 2 5.0 844.9 33 HI 5 10 S Xmtr 

R2-50-T4 Granby W3 

UHF April 18, 1966 

OPEN 6.1 1. 7 716. 6 53 L2, H2 70 0-5 SE Rcvr 

9.9 2.5 744.7 30 L2, L5 80 5-15 W Xmtr 

SHF August 22, 1966 

OPEN 16.7 8.7 747.7 38 L1 20 Calm Rcvr 

23.0 11. 5 764.3 27 L1, L2 30 10 NW Xmtr 

R2-50.-T 5-0 Granby NW 6 

UHF April 15, 1966 

OPEN 10. 6 2.2 741. 6 23 H7 50 0-10 NNE Rcvr 

9.7 2.2 760.2 28 HI, H6 85 15 SE Xmtr 

R2-50-T5-C Granby NW 6 

UHF April 15, 1966 

CONC 11. 7 3.3 740.3 26 H7 50 0-5 NNW Rcvr 

13.3 4.4 759.2 25 L1, H2 40 Calm Xmtr 

SHF August 23, 1966 

CONC 13.0 11. 0 749.1 81 L2,M1 100 Calm Rcvr 

19.0 8.8 758.9 28 L2, L9 90 Calm Xmtr 
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R2-50-T6 Grand Lake N1 

UHF April 18, 1966 

OPEN 5. 6 2.2 717.9 61 H7 80 0-5 SW Rcyr 

14.9 3.5 736.5 13 L2 95 5 SE Xmtr 

SHF August 23, 1966 

OPEN 12.1 8.7 716.2 68 L1 40 Calm Rcvr 

10.4 6. 5 681 0 4 63 L1 5 Calm Xmtr 

R2-50-T7 Estes Park-Deer Ridge 

UHF December 13, 1965 

OPEN No data available 

SHF October 13, 1966 

OPEN 8.1 4.0 731. 8 57 L1 10 1-4 SE Rcvr 

8 0 6 2.8 724.0 42 L1, L5 60 0-5 SW Xmtr 

R2-80-T1 Milliken 

UHF March 29, 1966 

OPEN 7.8 202 738.6 42 L2, M6 95 0-5 SSW Rcvr 

16.4 607 844.9 23 L1, L5 85 15 NE Xmtr 

SHF October 20, 1966 

OPEN 1400 4.3 73605 22 M4 50 2-10 NW Rcvr 

1607 8.3 837.4 33 M3 90 0-5 SW Xmtr 

R2-80-T2 Watkins 

UHF March 31, 1966 

OPEN H7 80 0-30 NW Rcvr 

22.2 7.8 82402 10 M2 75 15 SE Xmtr 

SHF October 19, 1966 

OPEN 8.1 2.4 745.0 41 H9 5 5-12 W Rcvr 

16.1 7.2 832.71 28 HI 5 10 SW Xmtr 
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R2-80-T3 Com.o SE 7 

UHF April 13, 1966 

OPEN 5.6 1.1 738.2 48 L2, M6 90 0-5 N Rcvr 

5.0 -0.7 736.5 34 L1, L3 85 8 NNE Xm.tr 

SHF August 24, 1966 

OPEN 17.0 7.5 749.4 29 L1 30 Calm. Rcvr 

19.4 9.2 730.1 29 L1 30 5W Xm.tr 

R2-80-T4 Rand Nl 

UHF April 14, 1966 

OPEN 10. 6 2.2 742.3 23 L1 10 0-5 NW Rcvr 

12.5 3.1 752.5 20 L5 5 5-10 W Xm.tr 

SHF August 23, 1966 

OPEN 12. 6 9.7 715.9 72 L5 80 Calm. Rcvr 

22.0 11.2 748.4 30 L2 20 5 NNW Xm.tr 

R2-120-T1 Purcell E4 

UHF March 30, 1966 

OPEN 12.8 1.1 737.9 . -i> 1-I9 10 0-30 N Rcvr 

20.6 7.9 775.8 16 H9 10 12-20 NE Xm.tr 

SHF October 20, 1966 

OPEN 12.0 6.0 738.2 46 H6 80 0-3 W Rcvr 

11. 7 6.1 772.8 47 M3 95 Calm. Xm.tr~ 

R2-120-T2 Byers 

UHF March .31, 1966 

OPEN 7.2 0.0 737.6 25 H7 60 0-10 NNW Rcvr 

19.2 6. 6 835.1 12 H1,H6 90 10 NE Xm.tr 

SHF October 19, 1966 

OPEN 7.7 3.2 743.3 52 H9 40 6-15 W Rcvr 

18.3 8.3 841.5 25 L1 5 3 SSW Xm.tr 
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R2-120-T3 Hartsell 89 

UHF April 13, 1966 

OPEN 7.8 2.8 738.9 47 L1 70 0-5 N Rcvr 

6.7 0.8 733.2 37 L2, L9 98 20 WNW Xmtr 

8HF August 25, 1966 

OPEN 17.,2 5.8 749.1 18 HI 2 5 W' Rcvr 

10.5 6.2 736.5 .58 M1 1 . Calm Xmtr 

R2-120-T4 Walden N4 

UHF April 14, 1966 

OPEN 11.1 2.8 742.9 25 L1 30 0-5 NW Rcvr 

11.1 2.7 768.7 ·23 L1 10 5-20 WNW Xmtr 

8HF August 24, 1966 

OPEN 12.4 5.1 751. 4 36 Calm Rcvr 

7.4 3.0 767.4 52 Calm Xmtr 
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Quadrangle 

Tungsten 

Tungsten 

Tungsten 

Nederland 

Tungsten 

Nederland 

Tungsten 

Nederland 

Tungsten 

Nederland 

USGS Quadrangles and Great Circle Course Intercepts 

From Receiver to Transmitter 

Latitude Longitude Distance 

R2-3-Tl Pactolus Lake Road 

39 54 35. 5 1052929.8 O. 000 km RCVR 
39 55 15. 8 105 27 06.0 3. 627 km XMTR 

R2-3-T2 Thorn Lake 

39 54.:35.5 105 29 29.8 O. 000 km RCVR 
39 5403.0 105 27 03.5 3. 609 krn XMTR 

R2-3-T3 Mount Monarch Hill 

395435.5 1052929.8 0.000 krn RCVR 

39 54 20.304 105 30 00.0 0.856 km 
39 53 43.0 105 31 14.1 2.956 krn XMTR 

R2-3-T4 Rollinsville Ranger Station 

39 54 35. 5 1052929.8 O. 000 krn RCVR 

3954 44.019 105 30 00.0 0.474 krn 
39 55 07. 7 105 31 24.0 2. 883 krn XMTR 

R2-3-T5-0 Los Lagos Ranch 

395435.5 105 29 29.8 O. 000 krn RCVR 

39 55 25. 002 105 30 00.0 1. 688 km 
395558.1 105 30 20. 2 2.817 krn XMTR 

R2-3-T5-C Los Lagos Ranch 

395435.5 1052929.8 O. 000 krn RCVR 

39 55 31. 526 105 30 00.0 1. 873 km 
39 5549.7 1053009.8 2. 480 krn XMTR 
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Quadrangle 

Tungsten 

Tungsten 

Tungsten 

Tungsten 

Nederland 

Tungsten 

Nederland 

Tungsten 

Nederland 

Tungsten 

Nederland 

Latitude Longitude 

R2-5-T1 Magnolia Road E 

39 54 35.5 
39 57 07. 7 

105 29 29.8 
105 28 44. 0 

R2-5-T2 Winneger Ranch 

395435.5 
39 56 17. 2 

1052929.8 
105 26 35.5 

R2-5-T3 Pine Cliff 

39 54 35. 5 
39 5537.7 

105 29 29.8 
10.5 26 18. 0 

R2-5-T4 Perigo 

39 54 35. 5 

39 54 10. 270 
39 52 31. 7 

1052929.8 

105 30 00. 0 
105 31 57.9 

R2-5-T5 Jumbo Mountain 

395435.5 

39 54 30.348 
39 54 00. 0 

105 29 29.8 

105 30 00.0 
1053257.6 

R2-5-T6 Tolland E2 Picnic Area 

39 54 35. 5 

39 54 37.481 
39 54 49.1 

1052929.8 

105 30 00. 0 
1053257.8 

R2-5-T7-0 Magnolia Road W 

39 54 35.5 

39 56 10.387 
39 57 00 •. 0 
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1052929.8 

105 30 00.0 
105 30 15.8 

Distance 

O. 000 km RCVR 
4.825 k:m XMTR 

0 0 000 km RCVR 
5. 188 km XMTR 

O. 000 km RCVR 
4.933 km XMTR 

O. 000 km RCVR 

1.058 k:m 
5.191 k:m XMTR 

0.000 k:m RCVR 

O. 733 kIn 
5. 044 km XMTR 

0.000 k:m RCVR 

00 718 k:m 
4. 946 km XMTR 

0.000 k:m RCVR 

3 0 017 km 
4. 594 km XMTR 



Quadrangle 

Tungsten 

Nederland 

Tungsten 

Tungsten 

Tungsten 

Tungsten 

Tungsten 

Nederland 

Central City 

Tungsten 

Nederland 

Latitude Longitude 

R2-5-T7-C Magnolia Road W 

395435.5 

39 56 23.490 
39 57 02.8 

105 29 29.8 

105 30 00.0 
105 30 11. 0 

R2-l0-T1 Sugar Loaf Road 

39 54 35. 5 
30 59 49.9 

105 29 29.8 
105 28 38. 7 

R2-10-T2-0 Magnolia Road E 

39 54 35.5 
39 59 03~1 

105 29 29.8 
105 24 18.8 

R2-10-T2-C Magnolia Road E 

39 54 35. 5 
39 58 46.3 

105 29 29.8 
105 24 52. 6 

R2-l0-T3 Mount Thorodin 

39 54 35. 5 
39 52 42.3 

105 29 29.8 
105 23 18. 6 

R2-l0-T4 Apex 

39 54 35. 5 

39 54 21. 090 

395230.0 
39 51 5Z.8 

105 29 29.8 

105 30 00.0 

105 33 52. 538 
105 35 10.3 

R2-l0-T5 Tolland - East Portal 

30 54 35.5 

39 54 33. 792 
39 54 11. 3 
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105 29 29.8 

105 30 00. 0 
105 36 34.0 

Distance 

o. 000 km RCVR 

3.411 km 
4. 653 km XMTR 

O. 000 km RCVR 
9.786 km XMTR 

0.000 km RCVR 
,11. 071 km XMTR 

0.000 km RCVR 
10.154 km XMTR 

O. 000 km RCVR 
9.466 km XMTR 

0.000 km RCVR 

0.843 km 

7.335 km 
9. 507 km XMTR 

0.000 km RCVR 

O. 717 km 
10.079 km XMTR 



Quadrangle 

Tungsten 

Nederland 

Tungsten 

Nederland 

Tungsten 

Gold Hill 

Tungsten 

Gold Hill 

Boulder 

Tungsten 

Latitude Longitude 

R2-l0-T6 Caribou 

39 54 35.5 

39 55 02.159 
39 5837.7 

1052929.8 

105 30 00.0 
105 34 040 5 

R2-l0-T7 Caribou Country Club Ranch 

39 54 35. 5 

39 56 46. 041 
39 59 59 00 

1052929.8 

105 30 00. 0 
105 30 44. 7 

R2-20-Tl Gold Hill 

39 54 35. 5 

400000.0 
40 004 07.0 

105 29 29.8 

105 26 11. 517 
105 23 40. 2 

R2-20-T2 Gold Hill - Sunshine Road 

39 54 35. 5 

40 00 00. 0 

40 01 190 510 
40 03 04. 7 

105 29 29.8 

105 23 52.761 

105 22 30.0 
105 20 40.4 

R2-20-T3 Eldorado Springs 

39 5435.5 105 29 29.8 

Eldorado Springs 39 55 45. 220 105 22 30.0 

Louisville 39 56 59.446 
39 57 09. 5 
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105 15 00. 0 
1051358 08 

Distance 

0.000 kIn RCVR 

1. 091 kIn 
9. 914 kIn XMTR 

O. 000 kIn RCVR 

4.095 kIn 
10.149 kIn XMTR 

O. 000 kIn RCVR 

11. 068 kIn 
19.495 kIn XMTR 

O. 000 kIn RCVR 

12.812 kIn 

15.953 kIn 
20.109 kIn XMTR 

O. 000 kIn RCVR 

10.175 kIn 

21. 077 kIn 
220 559 kIn XMTR 





Quadrangle 

Tungsten 

Nederland 

Ward 

Tungsten 

Nederland 

Ward 

Tungsten 

Nederland 

Ward 

Tungsten 

Gold Hill 

Raymond 

Panorama Peak 

Latitude Longitude 

R2-20-T9-0 Brainard Lake 

395435.5 105 29.29.8 

39 55 41.443 105 30 00.0 

40 00 00.0 105 31 58 0 578 
40 04 43.5 105 34 08.9 

R2-20-T9-C Brainard Lake 

39 54 35. 5 105 29 29.8 

39 55 44.016 105 30 00. 0 

40 00 00.0 105 31 52.988 
40 04 44. 6 105 33 58.9 

R2-20-T 10 Ward 

39 54 35~5 

39 59 45.987 

40 00 00.0 
40 04 39.3 

105 29 29.8 

105 30 00. 0 

1053001.365 
105 30 28. 6 

R2-50-Tl Estes Park - Pole Hill Road 

39 54 35.5 105 29 29.8 

40 00 00.0 105 28 57. 604 

400730.0 105 28 12.814 

401500.0 105 27 27.859 
40 2136.6 105 2648.1 
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Distance 

0.000 km RCVR 

2.159 km 

10.624 km 
19.908 km XMTR 

0.000 km RCVR 

2.234 km 

10.581 km 
19.863 km XMTR 

0.000 km RCVR 

9.617 km 

10.051 km 
18.702 km XMTR 

0.000 km RCVR 

10.052, km 

23.992 km 

37.932 km 
50. 219 km XMTR 



Quadrangle Latitude Longitude 

R2-50-T2 Longmont NE 

Tungsten 39 5435.5 105 29 29.8 

Eldorado Springs 39 59 47.497 105 22 30.0 

Boulder 

Niwot 

Hygiene 

Longmont 

Tungsten 

40 00 00.0 

40 05 20.596 

40 07 30.0 

40 10 52.309 
40 13 59.3 

105 22 13.143 

105 15 00.0 

105 12 04. 675 

105 07 30.0 
105 03 15. 5 

R2-50-T3 Rocky Mountain Arsenal 

395435.5 105 29 29.8 

Eldorado Springs 39 54 12.337 105 22 30.0 

Louisville 

Lafayette 

East Lake 

Derby 

Sable 

Tungsten 

Nederland 

East Portal 

Monarch Lake 

39 53 47.035 

39 53 21. 245 

39 52 54.967 

39 52 3~. 0 

39 52 28. 200 
39 52 17.9 

105 15 00.0 

105 07 30.0 

105 00 00. 0 

104 53 O. 009 

104 5230.0 
104 49 39.0 

R2-50-T4 Granby W3 

39 54 35.5 

39 54 48.003 

39 57 53.899 

40 00 00.0 

105 29 29.8 

105 30 00.0 

Strawberry Lake 40 00 59.032 

105 37 30.0 

105 42 36.310 

105 45 00.0 

105 52 30.0 
105 59 03. 0 

Granby 40 04 03.404 
40 0643.8 
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Distance 

0.000 km RCVR 

13.845 km 

14.400 km 

28.647 km 

34.403 km 

43.408 km 
51. 739 km XMTR 

0.000 km RCVR 

9.973 km 

20.665 km 

31.359 krn 

42. 055 krn 

52.041 krn 

52.754 krn 
56 e 820 krn XMTR 

O. 000 km RCVR 

0.813 kni 

12.919 krn 

21.l49.krn 

25.006 krn 

37.076 krn 
47. 601 krn XMTR 



Quadrangle Latitude Longitude Distance 

R2-50-T5-0 Granby NW6 

Tungsten 395435.5 105 29 29.8 0.000 k:m RCVR 

Nederland 39 54 51.294 105 30 00.0 0.866 k:m 

East Portal 39 58 46.143 105 37 30.0 13.757 k:m 

Monarch Lake 400000.0 105 39 51.890 17.816 k:m 

Strawberry Lake 40 02 40.061 105 45 00.0 26. 623 k:m 

Granby 40 06 33.052 105 52 30.0 39.465 k:m 

Trail Mountain 40 07 30.0 105 54 20. 262 42.608 k:m 
40 10 21. 0 105 59 52.0 52. 055 k:m XMTR 

R2-50-T5-C Granby NW6 

Nederland 39 54 35.5 105 29 29.8 0.000 k:m RCVR 

Tungsten 39 54 51. 257 105 30 00.0 0.865 k:m 

East Portal 39 58 45.545 105 37 30. 0 13. 746 k:m 

Monarch Lake 40 00 00.0 105 39 53.382 17.846 k:m 

Strawberry Lake 40 02 38.905 105 45 00.0 26.603 k:m 

Granby 4006 31.340 105 52 30.0 39.435 k:m 

Trail Mountain 40 07 30.0 105 54 23.852 42. 678 k:m 
40 10 19.0 105 59 52.5 52.030 k:m XMTR 

R2-50-T6 Grand Lake Nl 

Tungsten 39 54 35. 5 105 29 29.8 0.000 k:m RCVR 

Nederland 39 55 6.996 105 30 00.0 1.208 k:m 

Ward 40 00 00.0 105 34 41.420 12.446 k:m 

Monarch Lake 40 0255.095 105 37 30.0 19.166 k:m 
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Quadrangle Latitude 

R2-50-T6 (Continued) 

Isolation Peak 400730.0 

Shadow Mountain 40 10 40.933 

Grand Lake 401500.0 
40 16 24.1 

Longitude 

105 41 55.295 

105 4500.0 

105 49 11. 206 
105 50 32.9 

R2-50-T7 Estes Park - Deer Ridge 

Tungsten 

Nederland 

Ward 

Allenspark 

Longs Peak 

Estes Park 

Tungsten 

39 54 35. 5 

39 56 38.413 

40 00 00.0 

40 07 30. 0 

40 15 00.0 

40 22 30.0 
40 23 15.8 

105 29 29.8 

105 30 00. 0 

105 30 49. 597 

105 32 40. 611 

105 34 32. 042 

105 36 23.892 
105 36 35.3 

R2-80-Tl Milliken 

39 54 35. 5 105 29 29.8 

Eldorado Springs 39 59 55.298 105 22 30. 0 

Boulder 

Niwot 

Hygiene 

Longmont 

Berthoud 

Johnstown 

Windsor 

Bracewell 

40 00 00.0 

40 05 36.714 

40 07 30.0 

40 11 16. 699 

40 15 00.0 

40 16 55. 257 

40 22 30. 0 

40 22 32.393 
40 22 59.9 
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105 22 23.815 

105 15 00.0 

105 12 30. 266 

105 07 30.0 

105 02 33.408 

105 00 00. 00 

104 52 33.200 

104 52 30.0 
104 51 53. 2 

Distance 

29.721 km 

37.055 km 

47.012 km 
50. 246 km XMTR 

O. 000 km RCVR 

3.863 km 

10.200 km 

24.345 km 

38.491 km 

52. 639 km 
54. 079 km XMTR 

O. 000 km RCVR 

14.013 km 

14. 220 km 

28.995 km 

33.970 km 

43.934 km 

53.758 km 

58.832 km 

73.584 km 

73. 689 km 
74.902 km XMTR 



Quadrangle Latitude Longitude 

R2-80-T2 Watkins 

Tungsten 39 54 35. 5 

Eldorado Springs 39 53 25.274 

Ralston Buttes 39 52 30.0 

Golden 39 52 09. 484 

Arvada . 39 50 53.165 

Derby 39 49 36. 315 

Sable 39 48 18.934 

Box Elder School 39 47 01. 022 

Manila 39 45 42. 577 
39 45 16.1 

105 29 29.8 

105 22 30.0 

105 17 01. 502 

105 15 00.0 

105 07 30.0 

105 00 00. 0 

104 52 30.0 

104 45 00.0 

10437 30.0 
104 34 58.8 

R2-80-T3 Como SE 7 

Tungsten 39 54 35.5 

Nederland 39 53 36.0949 

Central City 39 52 30. 0 

Idaho Springs 39 45 00.0 

Georgetown 39 38 47.264 

Mount Evans 39 37 30. 0 

Mount Logan 39 30 00.0 

Jefferson 39 23 51.554 

Milligan Lakes 39 22 30.0 

Elkhorn 39 15 00. 0 
39 14 48. 2 
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105 29 29.8 

105 30 00.0 

105 30 33. 582 

105 34 21. 713 

105 37 30.0 

105 38 08.954 

105 4155. 314 

105 45 00.0 

105 45 40.801 

105 49 25.422 
105 49 31. 3 

Distance 

0.000 km RCVR 

10.182 km 

18.153 km 

21.102 km 

32.029 km 

42.963 km 

53.904 km 

64.851 km 

75.806 km 
79.488 km 

0.000 km RCVR 

1. 970 km 

4.161 km 

19.077 km 

31. 430 km 

33.990 km 

48.898 km 

61.101 km 

63.802 km 

78. 703 km 
79.093 km XMTR 



Quadrangle Latitude Longitude 

R2-80-T4 Rand Nl 

Tungsten 39 54 35. 5 

Nederland 39 55 00.437 

Ward 40 00 00.0 

Monarch Lake 40 01 11.165 

Strawberry Lake 40 07 20.295 

Shadow Mountain 40 07 30.0 

Trail Mountain 40 13 27.833 

Bowen Mountain 40 15 00.0 

Radial Mountain 40 19 33.783 

Jack Creek Ranch 40 22 30.0 

Rand 40 25 38.152 
40 28 21. 2 

105 29 29.8 

105 30 00.0 

105 36 03.467 

105 37 30.0 

105 45 00. 0 

105 45 11. 857 

105 52 30.0 

105 54 23.152 

106 00 00.0 

106 03 37.386 

106 07 30.0 
106 10 52.0 

R2-l20-Tl Purcell E 4 

Tungsten 39 54 35. 5 105 29 29.8 

Eldorado Springs 39 59 58.052 105 22 30. 0 

Boulder 40 00 00.0 105 22 27.460 

Niwot 40 05 42.404 105 15 00.0 

Hygiene 400730.0 105 12 39. 005 

Longmont 40 11 25.309 105 07 30.0 

Berthoud 401500.0 105 02 47. 289 

Johnstown 40 17 06. 771 105 00 00.0 
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Distance 

O. 000 km RCVR 

1. 051 km 

13. 688 km 

16. 691 km 

32.284 km 

32.695 km 

47.831 km 

51. 732 km 

63.330 km 

70.801 km 

78.783 km 
85. 704 km XMTR 

0.000 km RCVR 

14.074 km 

14.159 km 

29.119 km 

33.824 km 

44.122 km 

53.5-26 km 

59.082 km 



Quadrangle Latitude 

R2-120-T1 (Continued) 

Windsor 

Bracewell 

Greeley 

Eaton 

Galeton 

Purcell 

40 22 30. 0 

40 22 460 795 

40 28 25 0384 

40 30 00 0 0 

40 34 02. 544 

40 37 30. 0 
40 38 19.1 

Longitude 

104 52 52. 271 

104 52 30.0 

104 45 00. 0 

104 42 53 0910 

104 37 30 00 

'" 104 32 52 0164 
104 31 46.3 

R2-120-T2 Byers 

Tungsten 39 54 35.5 1052929.8 

Eldorado Springs 39 53 23. 616 105 22 30.0 

Ralston Buttes 39 52 30. 0 105 17 18.625 

Golden 39 52 06. 048 105 15 00. 0 

Arvada 39 50 47.947 105 07 30.0 

Derby 39 49 29.314 105 00 00. 0 

Sable 39 48 10.148 104 52 30. 0 

Box Elder School 39 46 50.447 104 45 00. 0 

Manila 39 45 30. 213 10437 30.0 

Watkins 394500.0 104 34 410 324 

Strasburg NW 39 44 09.443 104 30 00.0 

Strasburg 39 42 48.138 104 22 30.0 

Byers 39 41 26.296 104 15 00. 0 
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Distance 

73.264 kIn 

74.002 kIn 

88.879 kIn 

93 0 040 kIn 

103. 715 kIn 

112.854 kIn 
115.018 kIn XMTR 

o. 000 kIn RCVR 

10.193 kIn 

17. 756 kIn 

21.125 kIn 

32.064 kIn 

43.011 kIn 

53.964 kIn 

64.924 kIn 

75.892 kIn 

80.004 kIn 

86.866 kIn 

97 0848 kIn 

108.837 kIn 



Quadrangle Latitude Longitude Distance 

R2-120-T2 ( Continued) 

Peoria 39 40 03.918 104 07 30. 0 119.833 kIll 
39 40 01. 2 104 07 15. 2 120.195 kIll XMTR 

R2-120-T3 Hartsell S 9 

Tungsten 395435.5 105 29 29 0 8 0.000 kIll RCVR 

Nederland 39 52 56. 646 105 30 00 0 0 3.136 kIll 

Central City 39 52 30.0 105 30 08.136 3.982 kIll 

Idaho Springs 394500.0 105 32 25.267 18. 257 kIll 

Harris Peak 39 37 30. 0 105 34 41.888 32. 531 kIll 

Shawnee 39 30 00. 0 105 36 5'8.003 46.804 kIll 

Mount Logan 39 28 13.976 105 37 30. 0 50.166 kIll 

Observatory Rock 39 22 30.0 105 39 13. 616 61.075 kIll 

Eagle Rock 39 15 00. 0 105 41 28. 732 75.345 kIll 

Sulphur Mountain 39 07 30. 0 105 43 43.353 89. 613 kIll 

Hartsell 390313.056 105 45 00.0 97.760 kIll 

Antero 390000.0 105 45 57.485 103.881 kIll 
Reservoir NE 38 53 48.0 105 47 48.0 115. 674 kIll XMTR 

R2-120-T4 Walden N4 

Tungsten 39 54 35. 5 105 29 29.8 0.000 kIll RCVR ( 

Nederland 39 55 10.058 105 30 00.0 1. 285 kIll 

Ward 40 00 00.0 105 34 13.815 12. 070 kIll 

Monarch Lake 40 03 43.593 105 37 30.0 20.389 kIll 
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Quadrangle Latitude 

R2-120-T4 (Continued) 

Isolation Peak 400730.0 

Shadow Mountain 40 12 14. 401 

Grand Lake 40 15 00.0 

Bowen Mountain 40 20 42. 651 

Mount 40 22 30.0 
Richthoffen 

Jack Creek Ranch 40 29 08.300 

Gould 

Johnny Moor 
Mountain 

Gould NW 

Eagle Hill 

Cowdrey 

40 30 00. 0 

40 37 30.0 

40 37 31. 3587 

40 45 00.0 

40 45 51.838 
40 47 24.2 
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Longitude 

105 40 49.197 

105 45 00 0 0 

105 47 26.366 

105 52 3000 

105 54 05 0342 

106 00 00 00 

106 00 460 141 

106 07 28 0782 

106 07 3000 

106 14 13 0283 

106 15 00 0 0 
106 1623 03 

Distance 

390414 kIn 

45. 584 kIn 

58 0359 kIn 

62.363 kIn 

77.225 kIn 

79.155 kIn 

95 0962 kIn 

960013 kIn 

1120 784 kIn 

114.722 kIn 
118.177 kIn XMTR 

GPO 850 - 470 




