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APPENDIX 

Daily maps of the position and track·of i ndividual precipitation echoes 
during the period 15 May - 3 1 July 1962. 

"Starred" positions indicate ·locations of hail on t he ground as determined 
from various sources (cooperative observers, hail indicators , newspaper 
clippings, on-the - site inspection, crop- hail reports, etc. ) 

Precipitation echoes identified as hail- bearing at some time during their 
life time are s hown in black. Echoes not identified as hail - bearing at 
some time during their life time are uncolored. 

3 1 



RADAR CLIMATOLOGY OF HAIL STORMS 

IN AND NEAR NORTHEASTERN COLORADO 

15 MAY - 31 JULY 1962 

WITH COMPARATIVE DATA FOR 1961 

by 

Richard A. Schleusener 
Colorado Agricultural Experiment Station 

and 

Thomas J. Henderson 
Atmospherics, Inc. 
Fresno, California 

Prepared for the Crop-Hail Insurance Actuarial Association 

Report of Research Supported by 

November 1962 

National Science Foundation 
Grant NSF G-23706 

and 
Crop-Hail Insurance Actuarial Association 

Civil Engineering Section 
Colorado State University 
Fort Collins, Colorado 

CER62RAS79 

\I\\U\l\\\ll\lll\1\\11\11\ i\11 l ll\111111 
U1&401 0594019 



ABSTRACT 

Data are presented on the origin and track of hail producing precipitation 
cells during the period 15 May - 1 August 1961. 

The data from 1962 tend to confirm the preliminary results from 1961 
which indicated a general change in storm movement from the west or 
southwest in May and June to a direction of movement from the north­
west in July . 

A scattering of hail risks perpendicular to these directions would appear 
to be advantageous. 

These data provide a substantial beginning in determining the climatology 
of hailstorms in the High Plains region. With confirming data from 
years of less intense hail activity, application can be made to problems 
of insurance premium rating. 

The data in this report are being used in development of plans for 
attempts at beneficial modification of hailstorms. 
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RADAR CLIMATOLOGY OF HAILSTORMS IN AND NEAR 
NORTHEASTERN COLORADO 

15 MAY - 31 JULY 1962 
WITH COMPARATIVE DATA FOR 1961 

INTRODUCTION 

The High Plains Region of eastern Colorado 
and Wyoming, and western Nebraska, suffers from 
frequent damaging hailstorms. Since there is little 
information available on the climatology of these 
hailstorms, a study of the radar climatology of hail­
storms was undertaken by Colorado State University 
in 1961 and was continued in 1962. 

These studies of the climatology of hailstorms 
are an integral part of the hail studies of Colorado 
State University, which are directed toward ultimate 

beneficial modification of hailstorms. Most of the 
support for these studies has been provided by the 
National Science Foundation. The Crop-Hail Associ­
ation has provided some financial support for those 
phases of the study of most interest to the Association, 
namely 

and 

(1) Determination of areas of hailstorm 
genesis; 

(2) Determination of the subsequent track of 
hailstorms following their formation. 

RADAR SYSTEMS, DATA, AND METHODS 

Three radar systems were available on the 
project during the 1962 season. These were the 
CPS-9 system at Lowry Air Force Base near Denver, 
the vertical scanning system modified by Colorado 
State University and located near New Raymer, Colo­
rado, and the weather radar system of Atmospherics 
Incorporated also located near New Raymer. 

The data used to compile the information in 
this report were obtained primarily from the weather 
radar system furnished and operated by Atmospherics 
Incorporated. This was 3cm equipment operating 
on a frequency of 9375 megacycles with a peak power 
output of about 60 kw. A maximum range of 200 
nautical miles was available with a choice of ranges 
of 4-10-20-80-200 nautical miles. 

The system was located about one mile south­
east of New Raymer at an elevation of about 4800 
feet above sea level. The sit e provided an excellent 
radar view of the project study area. Precipitation 
echoes were tracked and hail paths identified from 
as far west as the Rocky Mountains to as far east 
as the maximum 200 nautical mile range. 

This radar system included two indicators 
with 7 11 PPI presentation. The first indicator was 
used for general storm tracking plus black and 
white photographs of the more interesting precipita­
tion periods . Time-lapse photos were made of pre­
cipitation cells on the second indicator by taking one 
time exposure of the indicator each revolution of the 

antenna (approximately one exposure each 12 se conds) . 

The radar system employs a tilt indicator 
which gives the vertical angle of the antenna. The 
antenna was kept on an angle of about + 1 ° for most 
of the general scanning but was occasionally elevated 
through a maximum of +35° during measurements of 
t he elevations of precipitation echo tops and studies 
of growth rates . 

Supplementa l equipment included an illumi -
nated clock and digital display which was positioned 
around the PP! scope of the second indicator . This 
display allowed film documentation of various data 
including time, date, antenna angle, and other infor ­
mation considered pertinent. Other facilities provided 
by Atmospheric Incorporated at this radar location 
included a tape recorder unit for voice recording and 
subsequent read-out of the information, field map 
plotting facilities, a K- lJO 16 mm movie camera , 
2-1 / 4 x 2-1 / 4 still camera equipment for echo record­
ing, and plastic overlays for assistance in plotting 
storms as they appeared on the radar indicators. 

Operation of the equipment was on a 24-hour 
alert basis. The system proved reliable. Only one 
failure occurred during : he summer. This single 
failure was caused by nearby lightning strikes. Off­
the-air time amounted to only about four hours out 
of. the 500 hours (approximately) of on-the-air time 
that were logged during the summer program. 
Photographs of the installation are shown in Figures 
1 and 2 . · 
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FIGURE 1. View looking easterly from radar site at New Raymer, 
Colorado. Giant ice c rystal cap or thunderstorm is 
nearly 50,000 feet high. Trailer houses 3cm radar 
equipment with 200 mile rar.ge and is used for tracking 
precipitation echoes a nd identifying hail areas. 

FIGURE 2 . View of radar equipment inside trailer. Unit o n left 
houses transmitter, modulator, receiver , and power 
supplies. Unit in center is PPI indicator with digita l 
display unit for documenting certain data within the 
field of the time lapse camera. Unit on right is second 
PPI indicator used for routine viewing and still photographs . 

2 

Figure 3 shows a sample of the data sheets 
used in recording dat a . Sufficient information wa s 
re corded to reconstruct t he location and a real extent 
of precipitation echoes at t he end of ea ch day 's 
operation. The sizes , locations , and paths of pre ­
c ipitation echoes shown in the appendix were con­
structed from data of the type shown in Figure 3, 
plus information taken from plastic overlay s . Of 
particular interest are the radar scope photographs 
appearing in F igure 4 which shows a typical sequence 

t ake n during t he severe hailstorm of 13 July 1962. 
Similar sequences of still photographs are available 
for most of the operational day s during the 1962 
program. 

F igure 5 shows damage from t his storm in 
t he vicinity of Snyder, Colorado. 

A summary of available data is given in 
Table 1. 
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RESULTS 

Summary of radar climatology 
Table 2 gives a summary of the radar clima ­

tology of hailstorms within range of the radar at 
New Raymer, Colorado for 196 1 and 1962. A com­
parison of the data from Table 2 shows that 1962 
was a year of more hail than 1961, both in terms of 
a greater number of total echoes, and a greater 
number of echoes which were known to have produced 
hail at the ground. 

Origin and movement of hail-producing echoes 
Table 3 shows the origin and movement of 

echoes identified as producing hail on the ground. 
From Table 3 it may be noted that in 1962 more storms 
moved from south-to-north and fewer moved from 
north-to-south than in 1961. (Compare data for echoes 
originating in Nebraska and Wyoming and moving to 
Colorado and Kansas with data for echoes originating 
in Colorado and Kansas a nd moving to Nebraska and 
Wyoming.) 

First echoes and subsequent tracks of cells identified 
as hail - bearing 

Figures 6 through 15 show the first echoes 
and subsequent tracks of precipitation cells which 
were identified as hail bearing at some stage in their 
life cycle by half-month periods from 15 May to 
31 July for 1961 and 1962 . 

15 - 31 May 

In comparing the data for 196 1 and 1962 from 
Figures 6 and 7, it may be seen that more cells were 
identified as hail bearing in 19 62 than in 19 61. The 
precipitation cells in 196 1 has a more erratic track 
than in 1962 . In 1962, most of the cells moved south­
west-to-northeast. In addition, it may be noted that 
the precipitation cells whic h were identified as hail 
bearing listed on both Figure 6 and 7, were identifi­
able over distances usually in access of 100 miles. 

1 - 15 June 

Figures 8 and 9 show the first echoes and 
subsequent tracks of precipitation cells identified 
as hail bearing for the period 1 - 15 June for 196 1 
and 1962. In comparing the tracks for this period 
with the tracks for the preceding 15 day period (fig­
ures 6 and 7), we note that during both 1961 and 
1962, the tracks of the cells frequently tended to 
curve in a clock-wise direction. From Figure 9, 
we note that there are two separate areas that were 
the genesis areas for most of the cells for the first 
half of June 1962: in the vicinity of Cheyenne, and 
between Denver and Fort Morgan. For both 1961 
and 1962 , the period 1 - 15 June was a period of 
transition in direction of movement of cells; the 
direction changing from southwest-to-northeast to 
northwest-to-southeast. 
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16 - 30 June 

In comparing Figures 10 and 11, which show 
the tracks of precipitation cells for the period 16 -
30 June, we note a difference in direction of move­
ment between 1961 and 1962 . In 196 1 the predominant 
direct ion of motion was northwest-to-southeast , while 
in 1962 a majority of the cells moved southwest - to­
northeast. We also note a larger number of cells 
during this period in 1962 than in 196 1. A larger 
fraction of the cells in 1962 showed relatively short 
tracks of less than 100 miles than in 1961. 

1 - 15 July 

The primary d ifference between 196 1 and 1962 
for the first half of July as shown in Figures 12 and 
13 is the difference in direction of movement of the 
echoes. In 196 1 most of the echoes moved northwest­
to-southeast. In 1962 the predominant direction of 
movement was s outhwest-to -northeast; the same 
direction as the predominant direction of movement 
during the preceding month. The first half of July 
and the first half of June in 1962 were the only periods 
during which there were fewe r echoes which produced 
hail in 1962 than in 1961. From Figure 13 it may be 
seen that there were a larger fraction of the echoes 
with a comparatively short path in 19 62 than in 1961. 

16 - 31 July 

In comparing Figure 14 with Figure 15, we 
note a greater number of echoes in 1962 than in 1961. 
During both years the direction of movement was 
predominantly from west-to-east or northwest-to­
southeast. The echoes in 196 1 were more widely 
dispersed than in 1962 . During both years, there was 
a tendancy for long identifiable tracks of individual 
cells. There was a concentration of echo genesis 
areas in 1962, in the region northeast of Fort Collins, 
near the junction of the states of Colorado, Nebraska 
and Wyoming. 

Figures 16 and 17 show the centroid of the 
echo genesis areas and a quantitative measure of 
their dispersion for 1961 and 1962 . The centroids 
were determined by assuming that each echo genesis 
point had a unit mass of one . The measure of dis­
persion is the smallest circle which c an be drawn 
around the centroid which will include 2 / 3 of the 
genesis points. Figures 16 and 17 indicate no defi­
nite seasonal changes in either the centroid location 
or dispersion characteristics. During 1961 the 
centroids were randomly distributed around the 
New Raymer radar while in 1962 all of the centroids 
were west and south of the New Raymer radar site. 

Figures 18 and 19 show the initial locations 
of radar echoes which later produced hail in 1961 



TABLE 1 . SU:UIAnY OF PPI RADAH OPERATIONS (15 May - 31 July 15)6c) TABLE 1. (cont ' d) SUMMARY OF PPI RADAR OPERATIONS (15 May - 31 July 1961 ) 

RADAR SCOPE PHOTOGRAP HY RI\DAR SCOPE PHOTOGRAPHY 
1/UilBER OF STILLS TD-IE LAPSE HUJ.IBER OF STILLS TI/.lE LAPSE 

TIME- i-lST ECHOES 'rll-lli- MST TI ME- 1-IST TI!,1E-HST ECHOES TH1E- i-lST Tll-IE- i!ST 
DATE ON OFF CA'l'ALOGED NUMDETT FIRST LAST BEGHI END FRAMES DATE ON OFF CATALOGED NUl-!l3ER FI RST LAST IlEGlll EIID FEill' 

5/15 1255 1730 9 NONE llO!IE 5/15 14oo 1830 13 NO!IE NONE 
5/20 1645 1800 7 NONE NOIIE 5/16 1310 1915 21 llOiIB NOi/E 
5/21 1215 164o 5 8 1230 1610 1245 1635 24oo 5/18 1720 0045 6 5 1925 2115 !JO!IB 
5/24 1545 1900 5 NONE NOiIB 5/ 19 14oo 1500 1 NOIIE NO!IB 
5/25 1115 0050 29 14 1935 0050 1115 0050 594o 5/21 1305 2015 5 NOIIE JJOI/E 
5/26 1500 2125 11 12 1600 2125 1536 2125 2890 5/24 0955 1830 13 HONE NONE 
5/27 0825 1620 10 7 1225 1620 o8oo 164o 4430 5/28 144o 1930 8 7 1735 1930 !JO!IE 
5/28 1230 2000 25 13 14o5 2000 1345 2020 3210 5/29 1610 2245 8 NOJ/E NONE 
5/29 1015 1755 20 8 1510 1545 1025 1523 2130 5/30 1420 1930 11 r!OIIB HONE 
5/31 0900 1520 19 12 1055 1515 0910 1520 388o 5/31 1030 1850 13 8 1715 1830 1/0IIE 

6/2 1130 1650 9 6 1300 1650 1155 1650 3600 6/1 1530 1655 6 NOilE JIONE 
6/4 1430 194o 13 2 1510 1755 1502 1920 3075 6/2 1100 2045 10 11 1130 1430 IIOIIE 
6/5 1515 0320 37 26 1620 0335 1545 0320 5830 6/3 124o 2230 5 6 1645 1920 JIONE 
6/6 1115 2215 15 14 1235 1715 1233 1724 3670 6/4 1330 1810 14 NONE llOIIB 
6/7 1200 1645 13 14 1245 1810 1236 1645 354o 6/5 1155 1845 19 3 1635 1715 NONE 
6/11 1300 2315 39 22 1325 2310 1312 1906 3210 6/6 124o 1730 20 NONE NOIIB 
6/12 1200 2355 28 17 1410 2315 1428 2350 458o 6/8 1445 2100 11 1 1605 1605 NOIIB 
6/13 1500 2130 13 18 1505 2030 1500 2130 1100 6/11 1720 1905 5 NONE 1101/E 
6/14 1325 1645 4 NOi!E 1335 1558 1835 6/12 1525 224o 13 NONE NOIIE 
6/15 1310 1820 15 5 1545 18oo 1445 1815 2520 6/13 1330 1900 10 NOHE NOi!E 
6/16 1215 2100 21 6 1450 1715 1600 1642 500 6/14 1150 1915 11 NONE !JO!IE 
6/19 0100 0210 3 NOiIB ilOllE 6/19 1500 1845 10 NONE HOJIE 

u, 6/20 1430 2050 22 NO!IE JJOi/E 6/23 1500 2120 9 NONE NO!IE 
6/21 1415 2315 14 llOllE 1501 1816 23 4o 6/24 1145 1745 19 NO!IE NOl"-IE 
6/22 1145 1600 5 NOIIE NO!IE 6/25 1215 2100 10 NOJIE JIO!IE 
6/23 1200 1900 37 12 1516 18o5 1241 1900 4475 6/26 1345 18oo 10 NO!IE NOl"-IE 
6/24 1310 1830 21 10 154o 1815 1617 1815 1415 6/27 1200 1830 7 NONE NONE 
6/25 1300 1930 3 NOllE IIOJIE 6/28 1345 2000 6 NONE NONE 
6/28 1715 1815 6 NONE NONE 6/30 1730 0015 8 NONE 1830 2330 72 
6/29 1330 1930 26 11 1530 1725 14oo 1930 3310 
6/30 1300 194o 36 10 1425 1915 1320 194o 4o50 7/1 1130 193c 11 NONE 1250 1930 95 

7/5 1435 1930 10 NO!IE JIO!lE 
7/5 1330 1620 5 3 1420 1515 1415 1610 138o 7/6 1500 1900 10 NO!IE l'IO!IE 
7/7 1455 1950 14 NO!IE 1508 1950 3455 7/7 14oo 2300 23 14 1510 2320 1500 18oo 53 
7/8 1145 1625 8 NOiIB 1433 154o 8o5 7/8 1100 1930 11 7 1300 1700 1300 1600 47 
7/9 1450 1635 7 NO!IB NOi-lE 7/10 1130 1830 11 NONE 1330 1820 75 
7/11 144o 2050 20 NONE 1605 1930 2460 7/11 1330 1900 13 8 1415 1900 1550 1900 71 
7/12 1330 2000 30 15 1525 1945 1430 1945 378o 7/14A 0030 o6oo 4 4 004'i 0145 0030 0545 93 
7/13 1145 1905 19 19 1235 1850 1150 1850 4415 7/14P 1130 18oo 11 5 1345 1700 1330 1745 60 
7/15 1915 2045 3 NONE NOIIB 7/19 0700 1900 11 NONE 1430 1814 37 
7/ 16 1330 1945 17 7 1325 1535 1341 1600 1550 7/20 1345 1830 18 9 1445 1900 IIOJIE 
7/17 1700 2030 15 11 1735 2010 1703 2010 2245 7/ 21 1000 1630 6 NOIIB 1300 1600 60 
7/18 1315 1730 7 5 1410 1715 14o5 1725 995 7/25 1315 2200 19 NOIIE 14oo 1903 37 
7/19 1245 1715 3 NONE 1315 1715 144o 7/28 114o 24oo 22 11 1630 24oo 1450 2200 100 
7/24 1500 1630 4 NOJIB 1518 1618 720 7/29 1300 2115 7 NONE NOl!E 
7/25 1350 1830 19 NO!IE NO'.IE 7/30 114o 0200 16 NOJIB 1350 2145 110 
7/26 1445 1700 5 !IOHE llOi!E 

TOTALS 504 99 910 7/27 1145 1700 12 2 1530 1535 12,c 1702 318o 
7/28 1500 194o 10 NONE NOJIB 
7/30 1330 1700 12 HO!IE 14oo 1710 2125 
7/31 1119 2000 22 20 1355 1915 1320 18oo 3200 

TOTALS 752 329 105,68o 
(2642 ft ) 



TABLE 2. THUNDERSTORM DAYS AND DAYS WITH HAIL WITHIN RANGE TABLE 3 . ORIGIN AND MOVEMENT OF ECHOES IDENTIFIED AS OF THE PPI RADAR AT NEW RAYMER, COLORADO PRODUCING HAIL ON THE GROUND 

1962 

STORM STORM 
DAYS DAYS TOTAL NUMBER OF ECHOES WHICH 

COLORADO KANSAS NEBRASKA WYOMING WITH WITHO\Jr ECHOES WHICH WERE KNOWN TO HAVE ECHOES 
~ HAIL HAIL TOTAL CATALOGED PRODUCED HAIL ON THE GROUND ORIGINATED I N 1961 1962 1961 1962 1961 1962 1961 1962 
15 - 31 Mey 11 6 17 14o 34 COLORADO 56 67 12 5 21 52 3 8 l - 15 June 9 6 15 186 37 
16 - 30 June 10 4 14 194 55 KANSAS 0 0 7 l 0 3 0 0 l - 15 July 11 4 15 1o6 28 
16 - 31 July 11 3 14 126 29 NEBRASKA 12 l 6 l 11 19 0 0 

TOTAL 52 23 75 752 183 WYOMING 13 7 0 0 7 14 l 5 

1961 

15 - 31 Mey 10 2 12 98 26 
l - 15 June 13 0 13 124 42 

16 - 30 June 7 2 9 79 21 
l - 15 July 8 4 12 104 43 1961 1962 

16 - 31 July 9 2 11 99 17 TOTAL ECHOES IDENTIFIED AS 

TOTAL 47 10 57 504 149 PRODUCING HAIL ON THE GRO UND 149 183 



and 1962. Two facts may be noted from comparison 
of these figures: (1) In 1962 there were more echoes 
which produced hail; and (2) A larger fraction of 
the echoes developed closer to the Ro cky Mountains 
in 1962 than in 196 1. 

Frequency of first echoes within grids of 200, 000 
feet on a side 

Figure 20 shows the frequency of occurrence 

(within grid squares of 200,000 fe et on a side ) of 
first echoes that later produced ha il. From this 
figure a general tendency can be noted for a greater 
number of first echoes west of the radar site than 
east of the radar site. In addition, the grids contain ­
ing higher numbers of firs: echoes frequently coin­

cide with areas of marked change in elevation (see 
figure 2 1 ). 

CONCLUSIONS AND SUMMARY 

This report gives information on the radar 
climatology of hailstorms in the High Plains in and 
near northeastern Colorado . The location and tracks 
of precipitation cells which produced hail are given 
by half-month periods from 15 May - 1 August for 
both 196 1 and 1962 . The data from 1962 tend to 
confirm the preliminary results of 1961 which indi ­
cated a general change in direction of storm move­
ment from the west or southwest in May and June to 
a direction of movement from the northwest in July 
(figures 6 - 15). 

A scattering of insurance risks perpendicular 
to these directions would appear to be advantageous 
to insurance companies insuring again st hail damage. 

The centroids of echo genesi s in 1962 were 
displaced toward the west from the 1961 locations 
(figures 16 and 17). 

The frequency of occurrence of initial locations 
of radar echoes which later produced hail is higher 
in the areas of rapid change of elevation of terrain 

* Mr. Lymon Andrews, Southern District Manager 
of Great Western Sugar Company in Denver advises 

7 

than in flat terrain (figures 18 - 20). 

Daily plots of the di□ensions and movement of 
individua l precipitation cells are given in the appendix. 

These data provide a substantial beginning of 
developing factual knowledge concerning the clima­
tology of hailstorms and idormation on their physical 
characteristics. Since hail damage was unusually 
heavy during both 196 1 anc 1962, * it is not possible 
to determine whether the commo n features of 1961 
and 1962 would also apply to years of less intense 
hail activity. 

With the addition of data from another season 
or two, a firm base of knowledge of the climatology 
of hailstorms and their physical characteristics 
would be available as a basis for application to 
problems of premium rating. 

The data in this report are being used in making 
plans for attempts at beneficial modification of 
hailstorms. 

that hail damage to beets in 1961 was much above 
normal, and that 1962 was much more than 1961. 



FIG. 4. Photographs of 3cm radar indicator. Range: 80 n.m. 
(20 n.m. range marks - antenna elevation +1°) 
Thunderstorm of 1 3 July 1962 was one of season's worst. 
Hail damage was extensive over very wide areas with the 
sections around Snyder, Colorado receiving th e most 
intensive pounding. 

A. 1252: View looking NNW from 
radar location at New Raymer 
toward large developing cumu­
lus about 40 miles away. 
Notice great mas ses of water 
droplet t ype cloud and smaller 
unstable t y pes nearer radar, 
and closer to the ground. 

C. 1340 : Strong echoes 30-40 
miles north to northwe s t are 
from cumulus development in 
previous photos . General 
movement is toward southeast. 
Directions c h ange in subse­
quent photos. 
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B. 1325: View l o oking north from 
radar site. Development in 
previou= p hoto h a s now moved 
to this more northerly posi­
tion and still contains great 
mas s es of water in liquid 
state. Echo tops were near 
50 ,DD D feet msl at this time. 

D. 1410: Again looking norther­
ly from radar site. Thi s cu­
mulus development is still 
producing tops to about 
50,000 feet msl. True north 
is about center of photo. 



FIG. 4. (cont'd) Photos of radar scope 13 July 1962 

E. 1415: More strong echoes no w 
developing in are2 s west and 
south. Notice st r on g echo 
about 30 miles so uth of radar. 
Movement i s toward northeast 
and in next hour this cell is 
to produce extreme hai l damage 
along a 35 mile p 2th. 

G. 1503: Echo in south area 
appears t o have 'hook ' devel­
opment on sout h end. Severe 
hail and hi g h win ds reported 
on surface at this time. 
Echoes west a ppear to b e form­
ing line with E. movement. 
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F. 1450: Ee, □ 10-2 0 mile s so uth 
still remain s int ens e. Hail 
falling from this cell at this 
time is¾" diameter and in 
tremendou s quantit i es. Se vere 
wind acc o~p anied hai l fall. 
Other ech~es we st of radar now 
more inte,se an d gro uping . 

H. 1535: Notic e tin y echoes in 
development stage alon g eas t 
edge of echo south of radar. 
Echoes north now seem to be 
moving southeast again. 
Developments west are erratic 
and remain s evere. 



FIG. 4. (cont'd) Photos of radar scope 13 July 1962 

I. 1605: Echoes west are now 
well oriented into squall line 
with ea s terly movement . Echo 
tops are near 48,00 0 feet msl. 
Hail is falling in three or 
four locations along this l ine 
at this time. Strong echo 
we s t is still producing hail . 

K. 1640: Echoes north and east 
~appear to be forming 
squall line. Complex move­
ment and development of cells 
is common in areas where 
numerous intense echoes are 
born. -
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J. 1605: Ice crystal canopy 
from line west of radar. 
View i s lo oking eas t erly 
from radar so dimension of 
canopy must be 40 miles dia­
meter. Weather shelter holds 
hygrothermograph and box 
holds wind recorders. 

L. 1745: Echoes east in pre­
vious photo have now dissi­
pated and new squall line 
has developed immediately 
east of radar. Hook shape 
in sou ~h end of line is 
common with intense activity. 



FIG. 4. (cont'd) Photos of radar scope 

M. 1815: Mo s t all c e lls now have 
met at common convergence 
point east o f radar . Severe 
inten s ity persists. Hail is 
stil l falling from this echo. 
Most intense areas in lines of 
this t y pe are frequently found 
near s o uthern tip of echo. 

0 • .JJ!2.Q_: View shows clouds east 
of radar. Notice water drop­
let development still persists 
along back side of main pre­
cipitation area. 

11 

13 July 1962 

N. 1835: Echo now has broken 
into two individual parts. 
Echo tops are still above 
50 ,000 feet msl and hail is 
falling from two or three 
locations within th e precip­
itation area. Po ints of con­
vergence are unpredictable . 

P. 1850: View lookin g east of 
radar site. Radar trailer 
has air conditioning to keep 
equipment operating in 70° 
environment. 



FIGURE 5, 

HAIL DA MAGE NEAR SNYDER, COLORAD O - JULY 13, 1962 

View looking across bean field toward the 
town of Snyder, Colorado, Town and surroundin g 
area gives impression of winter scene. Leaves 
were stripped from trees and most crops were 
completely devastated. 

Closer view of bean field shows Dorene Wal ker of 
New Raymer, Colorado, looking at the effects of 
the hailstorm. Hailstones were not exceptional ly 
large - t to¾ inch diam ete r were most common 
sizes but the number of s tone s per unit vol ume of 
air was excessive. 

12 



FIGURE 5. (cont'd) 

HAIL DA MAGE NEAR SNYDER, COLORADO - JULY 13, 1962 

Snyder scho o lhouse suff ered extreme damage 
from the hailstones. Windows were shattered, 
screens stripped, and bl i nds torn apart by the 
force of wind and hail. Notice roof damage 
left of center. Damage e1timated t o be abou t 
$20,000 on this buildin g. 

Trees wh i ch had be en at the p rime of their 
summer growth had every leaf removed. No tice 
the bird n est s til l intact wi thin th e tree boug hs . 
Many birds were killed in thi s storm yet th e 
c onstruction of bird n es ts was go od e nough to 
withstand the t r e mend ous pou nding of hail. 

13 
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C.C.HO~ 24 - 29 

LEVEL !'>tlKEAlt: DATE 25 MAr'r' \962 Tl~[ ____ _ 

PUJTTER r l W· ANALYST Ti J H 



OCASPER 

O
oouG...A.S 

J-EADVILLE 

0
SALIDA 

I 
7-✓ V,r" o 

cf>LCRADO f PRINGS 

;,-17o.ro 

KIMBALL 
0 

OAKRON 

JLJLESBl.JRG 

93EoGw1CK 

oVvR 

JM"ERIAL 

GOOOI...AND 
0 

NORTH PLATTE 
0 

t-¼YES CENTER 
0 

MC COOK 
0 

HILL m t) 

For explanol!on of dala. see: page 3/ 

LEVEL 5LJ&£ACf DATE 26 MAX \91:,Z. TIM£ ___ _ 

Pl.OTTER C t LJ ANALYST. T'iJ M 



OCASPER 
ODOLJCLAS 

cfRASER 

J-EAOIILLE 

0
SALIDA 

I 
KIMBALL 

0 

0
ALUANCE 

(YONEY 

r---"'-------------------,,.:;JUI..E==;SSURG 

93EDGWICK 

d3TERLING 

01/1/R. 

BX-ORAOO S RINGS 
9 - ..r:,,o 

(!j-/JDD CJ ·-J 

d tvPERIAL 

GOCO!J\ND 
0 

0
NORTH PLATTE 

HAYES CENTER 
0 

0
MC COOK 

HILL CITb 

For explanolbn of do/a , see page 3 1 

LEVEL SUR:fQ(t, DATE 27 MAY '962 TIME ___ _ 

A...OTTER 'V ✓ ff: ANALYS1 11 J H 



OCASPER 
ODCJLJG_AS 

c,500fTS8UFF 

8 -~ 

8-Noo - \~~ ~TTf 

J.USBLR3 • • -,~ 
___________________ .J_ _______ +------~:!::::: 

~ICK O i -,J- 7'~ 

J-EAC:MllE 

cfOOT COLLINS 

O _,_,~ 
4, - v-,l,O 

OFRASER 

rfY'-ffiAOO SPRINGS 

,- ,~-~ 

0 ~ 

* 
/a • / ..,....,-

OGOOCJLAND hill 0Tb 

for explanot10n of dalo. see page 31 
E.-C\.105 1-14 

LEVEL SIJ&E~tE. DATE 28 MAY \962. TIME ___ _ 

Pt.OTTER Z'l l H ANALYST. 7': I II 



OCASPER 
o[)()LJG_AS 

cflLIANCE 

________ ___,..:;.:JULE=SBURG 

~10< 

cfCRT COLLINS 

d _EADvlLLE 

0
SALIDA 

d tvPERIAL 

0
GOOOLAND 

~H 

0
NORTH R...ATTE 

HAYES CENTER 
0 

0
MC COOK 

HILL 0Tb 

For e.xplanol!on of chlo , see page 31 
(.C.~05 IS- Z5 

LEVEL SU&.FAC[ DATE 28 MA'l'. \962 TIM[, ___ _ 

PLOTTER Z::: I ...J. ANALYST. :z:; I ff: 



OCASPER 

J-EACNILLE 

0
SALIDA 

OIX)t_JQAS 

/j-,j-a --C?.,,.,.,,, 

cf CITT COLLINS 

DENVER 
ijl..IJNRY 

0 

~CF.ADO SPRINGS 

0
ALLIANCE 

JCOTTSBLLFF 

dfv'PERIAL 

/0- ~ 

--191 ~~-,.rJo 

GOOOLAND 
0 

ANSWORTH 
0 

NORTH PLATTE 
0 

HAYES CENTER 
0 

MC COOK 
0 

HILL ars 

For exp!Oflol1on of dolo. see page 3/ 

LEVEL 51 \RFAC E DATE 29 MA'( 1961 TIM£ ____ _ 

PLOTTER Z:J Al. ANALYST. 77 I IJ. 



OCASPER 

0
ALUANCE 

JCOTTSBllFF 

d3IDNEY 

J.EA[MllE 

cSDLffiADO SPRINGS 

0
SALIDA 

d t.PERIAL 

0
GOCOLAND 

~ORTH 

0
NORTH PLATTE 

HAYES CENTER 
0 

0
MC COOK 

hill 0Tb 

For exp!ana/Jon uf dulu . .:,et fX-1511!. 31 

LEVEL StlfUACS- OtffE 31 MAY 19'22. TIME----
Pl.OTTER 7' J. t,I, AN.ALYSt Z! ,I H · 



OCASPER 

cYEACMLLE 

0
SALIDA 

0
00UGLAS 

~ 
0 

DENVER 
O(_(J,NR'( 

~<:JRAOO SPRINGS 

/, C. · /,Z,,,r 

KIMBAil 
0 

cP rv10RGAN 

~LIANCE 

d3'DNEY 

JULESSURG 

Cs£DGWICK 

cYTERLNG 

AKRON J'LMA 
0 OWR 

d tvf'ERIAL 

GOCOLAND 
0 

ANSWffiTH 
0 

NORTH PLATTE 
') 

HAYES CLNTER 
0 

MC COOK 
0 

HLL aTb 

/'iY oplanawn of ch/a. see page 31 

LEVEL 5Ulf~CC DATE 2 Jl)\Jf \961 TIM£ ____ _ 

PLoTTER T:J JJ, ANALYST. T:J H · 



ODOl.JG...AS 

J EACNILLE 

O
ALUANCE 

(YONEY 0NORTH PLATTE 

JULESSURG 

,UV/ -"CO 9:EoGw,CK 

OWR 

d r.FtRIAL 

OGOall.AND 

HAYES CENTER 
0 

0
MC COOK 

HILL aTt) 

ror explonolton of doh see page 3/ 

LEVEL SURFACE CATE IJONt 19 62 TIM[ ___ _ 

Pl..OTTER Z: -t M ANALYST 'T; ..I ff. 



7-,<.JJo 

/ 7-,,J/,.r' o 

I V /j/J" 

,_,, :k1 ------Ja-
OLAR~ J m .r .. J -,,,o ~ 

~,o 

z-,,1,,.,r- 0 
Ar 

J RASER J'":;.f,!1&., -

DENYER I 
6? .,-~-,, -

LOWRY \ 

..r-lJ✓,J• 

(YEACMLLE 

8HADRQ\J 

0
ALUANCE 

c,3COTTS8Llff 

d3IDNEY 

9:EOGWICK 

' 

~LEN1111E 

AINSWORTH 
0 

NORTH PLATTE 
0 

HAYES CENTER 
0 

MC COOK 
0 

GOCOLAND 
0 

HILL CITt) 

/Sr explanation of dalo, see page 3/ 

LEVEL .SUR.f&.E.._ DATE 6 JIJN { \962, TIM£ ___ _ 

Pt.OTTER - ~ANALYST ~-



OCASPER 
o[)()lJQ__AS 

prSBUFF 

0
KIIVBALL 

O JD - Qi!J-,LO 

/~~~:: .,,_,,__,/ 

d-EAO/ILLE 

cfALOA 

dM='ERIAL 

OGOCXX.AND 

0
NORTH PLATTE 

1-!AYES CENTER 
0 

0
MC COOK 

HLL 0Tb 

fcv- explanation of dafa, see page 5/ 
£.0-1 05 2S- 37 

LEVEL 5UUACL DATE S lllNE \962 TIME _____ _ 

PLOTTER Z::✓ #: ANALYST VJ II-



OCASPER 

<5EAINILLE 

0
SALIDA 

ODOUCl..AS 

.i!Z · ZPD.r'o 

2~-.2.P"'rU 

DENVER 
C{_ONRY 

c9°1-CRAOO SPRINGS 

d31DNEY 

JULESBlJRG 

9,mGWICK 

~ORTH 

0
NORTH PLATTE 

0
MC COOK 

OGOC[)LAND HILL CITt) 

ror explanol!On of dalo, see page 3/ 
E.rno~ \l- 2.4 

LEVEL SOQEB< E DATE S )l)Nf \962- TIM£ ___ _ 

PLOTTER Z:::J J.J ANALYST. Z: l U 



OCASPFR 
ODOl.JG...AS 

cfC,OTTSBUFF 

ct£ACMLLE 

cfALDA 

dM='ERIAL 

OGCJCU.AND 

0
NORTH PLATTE 

,~YES CENTER 
0 

011£ COOK 

HLL 0Tb 

fnr ~xplonal10n of dala , see page. 31 
£.(1-105 I · \I 

LEVEL 5\llfA,tt, DATE 5 JUN£, \I'? TIM£ ___ _ 

Pl.CJr TEA z::..t H, AtJALYST Z: t, ff 



OCASPER 
000\JG...AS 

d HADRO"J 

J-/~JC 0 
I ----7-/7.t.D 

_,,,,,,.o 7-/b,r"..r­

..., ./V'" .. n, 
. .--

O
ALUANCE 

~ENTII\E 

~ORTH 

0 
z.,;.17,r 0 ------z-1.r,.h., 

,Z· /..IUO ---- ~ ·=-• - · 
// 

/ . ,,,._v,,.,. , ,v.r 

0
LARAMIE 

J RASER 

J EAOVILLE 

0
SALIDA 

0
KIMBALL ,~-,.Nr ... ~ 

I &=·~• I 711/ . ,,M, 

~ 7 
,)0 URG 

fCffT R•o•R •• I i 
0 COLL"5 [ --~- / '!,{];-, /'JI. !l-

..,.,,,w,..,r.J.,. - ,, ✓-=~?::"9 /-/?Jo 
/ ~ /·/6-'3-

- -~,,~ 
,1/ -,-.rJo ~ --~ ,v -~ o/ ,,}! 

9 . ,<r,3,::, - / J -/ 9 / ., ,h/..r-;,r-/ • 1/ 0AKRON J Uv1A 

/J· /dJ<> 0 / • MJo QWR 

c5?DENVER 

LOWRY 

~ORADO SPRINGS 

O
UM0N 

~b. ~ Al · ,tj.f.S-

d MJERIAL 

OGOCX>LAND 

0
NORTH PLATTE 

HAYES CENTER 
0 

O
MC COOK 

HILL CITt) 

For explono!ton of dala. see page 3/ 

LEVE• SllRfA (,£ OAT• 4 JUl,lf 1962..TiM( _____ _ 

PLOTTER t\J. JJ. ANALVS~ 



~LIANCE 

.ilel!A ·t :,t.40 

,-/,1,eo O
Q-lEYENNE 

•.rr-✓J✓o 

/1- ,IJUo . HLL 0Tb 
J-EACNILLE 

g:,..JJWXJ SPRNGS 
For explanolton of doh see page 51 

LEVEl SOeFO.Cl CATE lb JUN£ 1361 TIME.---

0
SALOA PLOT TER "t' l t-1: ANALYST Z:: ✓ Al. 



OC'ASPER 

7.,,,-
0 

.,... / ..,1 /..r"' 

4 -,U-~ 

I 
0 

r,u,v-,,oo, , ,..,
0

[)()JJ{LAS \ 
"'I/S AllA "71::7/UY D 

8 -,r-J., --, 

a--D 

,, __ n\ 
'!"'-~u 

,,-,r-,,,, ~ 
OLARAME 

z, 9 - /~ -4.r 

~ I 
I / 0 ,,,.,,.-

\ ,1,.,7,,c-
,~,- 7 9 ,.-

\ - 0 ~ I ,., .. ,o ,,, _,.,.....,,, 

•-,<Q,r_,~ OALLIANCE 

T~ •. ,.,.._,._,... 

• •-......., / ,.._,, • I 0 

I \• , __ ,,... ; • ,,,_,,.oo . ... ,.,,.,.. 
1~ - N/1.J.r - / J -/;)l',00 

~-/.7Cr \ 
J - AJOd * 

_Q __ ,, ,.,,D cr""'£Y 

/J- /•..o.r • 

/RADAR 
~ 

cP· MORGAN 

cfKRON JLMA 
JRASER 

DENVER 
O(_ONR'( 

J EAOvlLLE 0
UMON 

c5°-CRAOO SPRINGS 

cfALDA 

dM='ERIAL 

OGO<Xll.AND 

~ 

~ 

0
NORTH PLATTE 

HAYES CENTER 
0 

0
MC COOK 

I-ILL aTb 

for explanol10n of dalo. see page 3/ 

LEVEL SUlfACi DATE L5 JUWL 196). TtM[ _____ _ 

Pl.OTTER :?:J ht ANAL't'SL .. %: . .J....tl 



J-EA(MLLE 

0~ 

FORT COLLINS 
0 

DENVER 

~ONRY 

,g:H:RAOO SPRINGS 

c:PJTTSBU.ff 

KIMBALL 
0 

d31DNEY 

JULESBURG 

9,rn;w1CK 

/RADAR 
c:rTER..NG 

JT MORGAN 

0
AKRON JLMA OWR 

d~RIAL 

GOOOI..AND 
0 

NORTH PLATTE 
0 

HAYES CENTER 
0 

MC COOK 
0 

HILL OT't) 

for exp/anorion of dala , see. page. 3/ 

LEVEL SPREACi. DATE 14 JUNC: \96) TIM[ ___ _ 

PLOTTER Z:: I ff. ANALYST Z: / M 



OCASPER 
OOOl.JG...AS ~ 

n - Z o.To 

~ 
,U • M.ZO 

OLAR.AME 

/;-/9JO 

// • M/0 0 

JRASER 

d _EACNILLE 

0
SALOA 

cfl-LIANCE 

cfX1TTSBllFF 

oa-EYEN'-IE 
OKIM3AlJ.. 

o'3'Ct-JE.Y 

~ /.Z. • t!~Olll 

I 
rRADAR 

cfaTT COLLINS ~ o'TERLNG 

~SBlRG 

93Eoow1a< 

/~•J,~GAN / . ,~,,-
/ P -,-.r AKRON YL.MA 

9-✓--~ ,,,;, 0 0 a 

\ / Mor 

DENVF'~ & - ......-9.,,.~,,,.,-
L(N,lff( 

JJMON 

gx.OOAOO SPRINGS 

d tvPERIAL 

OGCXX>LANf"\ 

Cl....ru.ENTit-£ 

~ 

O
NaTTH PLATTE 

HAYES CENTER 
0 

0
MC COOK 

HILL mb 

/'or explonol10n of doh see page 31 
(Cij~ Q· l3 

LEVEL .iJJ.1f.AU. DATE I'\ JYtH \Q6,'l TIM[ _____ _ 

Pl.OTTER r;,1 U ANALYST___z:_..t.._bl 



0
ALLIANCE 

PTSBUFF 

____________ _L_ ________ J.Jl..ES8URG@ 

9x:oow10< 

cfCRT COLLINS 

r RADAR 

' (YTER..NG 

0 
()FRASER 

ct£A011LLE 

cfALOA 

dM'ERIAL 

OGOCCl..AND 

O
NORTH PLATTE 

1-lAYES CENTER 
0 

Orv,c COOK 

HLL mb 

/'or e.xplanohon of dala , see page 31 
lCIIO£> I· I!, 

LEVEL SIJ'fO,C[ OATf l)JUM( 1961 TIME----

P\..OTTER T'J H, ANAL'l'St r:J ti 



0
DOUGLAS 

~LIANCE 

a5'DNEY 

7 ------:J t:f::.....L ___________ ~JillUb,gLESSURG 

~DGWICK 

cf ORT COLLINS 

r RADAR 

' cYTERLING 

cfRASER 

J EAIJvlLLE 

d rvf'ERIAL 

AIN9NORTH 
0 

0
NORTH PLATTE 

HAYES CENTER 
0 

HILL CITY 
0 

/=or explanot!On of dalo , see: page: 3/ 

LEVEL ....5.UilA.c..L _ DATE \2 , )Oil£ \9b2 TIM£ _ 

PLOTTER------Z:..,,/_.JI,, __ ANALYST -~ -



OCASPER 

0
sALIDA 

Q-iEYENNE 
0 

c:faTT COLLINS 

DENVER 
oC_ONRY 

~CfWJO SPRINGS 

c,'300fTSBLLFF 

YLMA 
0 0~ 

--0 

l.C~o 'To,5 To 
!'O, 000 f'f, "''iL 

l\l'T~\, ~QU~I..L I.IMC. . --
0

NORTH PLATTE 

HAYES CENTER 
0 

0 

\ 
0 

GOCOLAND 
0 

0
MC COOK 

HILL CITb 

Jd - ~✓DO for explanol!On of dalo , see page 3/ 
Ullo~ :ill - 3Q (o,,,T 24,l.1) / 

LEVEL SUifA<i DATE II )ONE \9b) TIM( ____ _ 

PLOTTER XJ H ANALYST T:J JJ, 



OCASPER 

0
DOlJQ...AS ~ 

0
ALLIANCE 

?TSBLLFF 

,o -,--,,-
.r,<Ho , • . , ~ ~--ar ,_ ✓J,r 

,..,j..,o "' ,,.,...,.,, ~~ I 

.,u...,,--

/o4!1 _,_ ~,-\ ~woo/\ • "'~NJoo _O ',m 

.. - /jO~ 0 0 ~1E "-, "'-

7• .(J .,,,o 

/ 
7 • /J40 D 

cfRASER 

J.EADvlLLE 

0
SALIDA 

'--• ✓.r-.4'3, -/ 4 •/""1llc 

Z7- /'-/tt a 

/,!.•/JJD 

c,'31D'JEY 

, ,,,.. . .,.,.,,.,,,. -~ ~ "l....,o 
JULESBURG 

9:EDGWICK ~ . . ,.,...- 0 

,,,_ / RADAR Jiim-m ._,__ _ 

~ /'I .,,,, "' ,_,,_ ~ --- .--
• J.~- -~,., .,.,...,_,. ··,.-ro / • _,,,,.,.I, 
.,.. GMI , , __ ,,_ 

- •- Ylt.o/ ' 
AKRON 0. ,, ,«.r / i+- I O ·~- - I °c:, .. ✓-✓-~ ;, .,..,-7 g 8~-- • \ 

O
u M0N 

c:9°"-0RADO SPRINGS 

J MPERIAL 

0
GCXXllAND 

~EN1lf\E 

~ORTH 

0
NORTH PLATTE 

HAYES CENTER 
0 

0
MC COOK 

HILL CITb 

For exphnolton of dalo. see page 5! 

t:.CI-IOS \ · 20, 24 ,21 
LEVEL SURFACE DATE II !UN£ 1961 TIME _____ _ 

PLOTTER Z:J JJ. ANALYSL .... Z: . ..l...1£ 



0ooUGLAS 

0
ALUANCE 

~TSBLLFF 

, -/t. CO 
=~=Dy 

.,.,--=o 

cYEACNILLE 

c:9°LffiAOO SPRINGS 

0
SALIDA 

d rvf'ERIAL 

GOCOI...AND 
0 

~ENTlNE 

~ORTH 

0
NORTH PLATTlE 

HAYES CENTlER 
0 

~C COOK 

HILL CITt) 

for explanalion of dalo. see page 51 
f..Cl-4O~ I - 2.6 

LEVEL S.UR:fA C'E DATE 30 JIIN £ 1962 TIM£ ____ _ 
Pl.OTTER T J I./, ANAL'f'ST Z:: J. J.I, 



~ ASPER 

(fEACMLLE 

d3ALIDA 

O[)()LJQ_AS 

.,,,.,'<;C D 

I /7---• 
cf OOT _2,.,,_,.nr-...1>1!"''"-' 

,,,_,.-,, 

DENVER 
q_ONf{Y 

iJlffiADO SPRINGS 

prssLLFF 

KIMRALL 
0 

~LIANCE 

JULESSURG 

9xoow1CK 

d MPERIAL 

GOCXll...AND 
0 

NORTH PLATTE 
0 

HAYES CENTER 
0 

MC COOK 
0 

HILL 0Tb 

fvr e.xplamlKJn of dala. see page 31 
l.C t-'OS 16- 26 

LEVEL StJQ f4( E DATE 29 hJNf \961. TIM[ ___ _ 
PLOTTER Z:: ✓ /J , ANALYST. T, J t( . 



(YEACNILLE 

FRASER 
0 

SALIDA a 

OOUG...AS a 

8°'--00AOO SPRINGS 

JCOTTSBL.Lff 

KIMBALL 
0 

OALLIANCE 

cJ31DNEY 

dtvf'ERIAL 

Z-,1--,it~ 

~ENTII\E 

AJIJSWORTH 
0 

NORTH PLATTE 
0 

HAYES CENTER 
0 

MC COOK 
0 

GOCOLAND 
0 

h1LL mb 

fry" xplammn nf dnln. sef'. page 5/ 

E(\.t()\ l· \S29 lUNE 1962. TIM[ ___ -
LEVEL !)[!8,fACf r:::LVST. z:: J H· 
PLOTTER Z:: ✓ ti• 



OCASPER 
ODCJlJQ..AS 8WlRrn 

OLARAMf. 

JRASER 

J-EACWILLE 

0
SALI0A 

cflLIANCE 

O
Q-lEYEI\IIIE 

J - , ,..,.. 0 y___.------

cfXTTTSBUFF 

KIMBALL 
0 

d31DNEY 

~~r,<~M~LY ,-r~n.v,s. 

c:fOOTCOLLlNS 

/ 

~C"A/0.$ /IV ,4~,4 NO~,-W 

~-<!AYM~,e. Tb K/./'fdALL 

zz.oo - i!.-t!Ca ~~~ 
Z- /7.V-0 $./'rA£L PMn ,'rl,4 / ,t, 4Ur' 

✓ li'4o4;PA;srIT£NG 

✓-,,_.o ~ FT MORGAN 
/-/T,,<r' o 0 

JULESSURG 

93Eoow10< 

cf-KRON cJLMA 
I 0

1-NR 

DENVER 
cSc.(JNFf( 

• . ,.,.r~V) y 4,- / ,1,V" 

0 4-/,,,,,, 

"'·"'~o 

0
uMON 

<fX-OOAOO SPRINGS 

dM'ERIAL 

OGCXXll...ANO 

~ENTll\E 

~CffiH 

O
NORTH PLATTE 

HAYES CENTER 
0 

O
MC COOK 

HILL mb 

w ~xplanolton pf doh. see fX}ge 51 

LEVEL SIJiUCf DATE za IPNi \961 TIME------

PLOTTER t: tr& el· ANAL't'St.......c...l.. 



0 
CASPER 

J-EACWILLE 

OSALIDA 

o[)()LJQAS 

OCHEYENNE 

JORT COLLINS 

c5?DENVER 

LONFfY 

OALLIANCE 

c:fillTTSBL..lFF 

<YONEY 

/RADAR 
crTERLII\JG 

" , 

JM"ERIAL 

OGCJCU.AND 

ONORTH PLATTE 

OHAYES CENTER 

JvlC COOK 

HILL an: 
0 



OCASPER 
OOOU<:LAS 

-- - ✓,Lo 

,,-,-rJC· ---

OLARAMIE ,r- ,_.JV___::;-,Jn. 

__ _,,, o---cfi:YEf'l'JE 
/.1 - 14.1 0 

, _,..,,,_Q __ 

~ 

cfl-LIANCE 

~TSBUFF 

*.'~'"o '-.. • .1, -,.00 

~ 

('.'.JflMBALL 
.,_,,.,. ~ o'31!l\lEY 

Zl-/ loo ~ 

JUL£S8URG 

~ 93Eoow1a< 

M ·/J, ,1J ., • /loo 

l'JG 

./w T MORGAN 
,1 -,m D ./ '-. V JLMA 

d M='ERIAL 

~ENTit\E 

~ 

0
1\!0RTH PLAT.TT: 

HAYES CENID( 
0 

0
MC COOK 

OFRASER 

c9DENVER 
LONRY 

,,., •• ,, ~ ~ ,,-,.za cJIR 
,,_,.,,,., ~ ,_,,_,,,. 1-------------

'l'-.l/ •/.130 -~~ 

/ * •/4J O .............. 

~ 7 -,,1 . ,11700 

N4Ja • ~!'•MOO 

d-EAO/ILLE 

0
SAU)A 

•·=~o o / 
,-wao,,O / 

,_,✓, . O 0 
Z -,'rOO 

Z -,J, o p 
0

LJMQN 

J-l~do p 
J -,U.10 D 

Z D · / 7 / J 

~OOAOO SPRINGS ... ,,..,,, Q ________.-

OGCX:XX...AND HILL mb 

For explanol!On of dolo , see page 51 
LEVEL SUlfAC.l DATE 24 JUN£ l96t TtM( _____ _ 

PLOTTER 7";,t M ANAL'r'ST~ 



OCASPER 
OIXJUG...AS 

J-EACNILLE 

au-GRADO SPRINGS 

0
SALIDA 

d-LLIANCE 

J300fTSBLL.ff 

KIMBALL ~ , . ,.,/?Jo 

~,../?,~ -- , ,,, , 4or 

Ak\JSNORTH 
0 

NORTH PLATTE 
0 ,,-,..-00 a ~RG 

,t•/'5 - /'6Jo 

dM='ERIAL 

GOCXJLAND 
0 

HAYES CENTER 
0 

MC COOK 
0 

fvr explanar10n of dala , see page. 31 

LEVEL SUifllCf at-TE 23 JIINE 1962 TIME-----
Pl.OTTER~~--AN.ALYST. r,t W 



OCASPER 

ctEADVILLE 

0
SALIDA 

J ORT COLLINS 

cS?DENVER 

LOORY 

g>LORADO SPRINGS 

JCOTTSBLLH 

O
ALUANCE 

d3'DNEY 

JULESBURG 

9:EDGWICK 

r RADAR 

' cfTERUNG 

cP MORGAN 

oVVR 

/.,,..,,- -
0
:tLJlllMIICO'.Jl<l~t----• 

/•/Je,e, 

M,4/llV 7bRAIADOS t.W :5£. 
<'e)t. OLIIIJO t/ 41. KAN~.41, 

~SWORTH 

O
NORTH PLATTE 

d M"ERIAL HAYES CENTER 
0 

HILL CITb 

fo~;~~:!1on of dalo . see POIJC 51 
LEVEL SUUA.Ct. DATE 22 IUN.f 196? TIM[ __ - --

PLOTT~. / Z::✓ M ANALYST z:;J ,-J. 

4 •/J'Z:,e:, 



OCASPER 

J EA[MLLE 

0
SALIDA 

OIJOlJ<?LAS 

KM3AI....L 
0 

.,._,,......,
0

/ _,;,oo 

,:S./,§o.,-

0~
- o~ /-/•DO 

:r-/~/o ._r--,,,~ o~ /- A.r..-.r ~ 
, -,~,o ER /4 ~Qr, - L../, -,,.Jo ,_ 

__,,-/,6/ ,r-r-}~ er 
L- ✓~J.r ,-, ... ,, o D ,,,, 

~-/~,,,,-

/'"~~ 
n -,;,oo~ SPRINGS 

J -/J,1'0 

,._ / -.Jo /',-J'b-,.) 
t)/SPr ,1 )'00 

O
ALLIANCE 

OWR 

d M"ERIAL 

GOCO...AND 
0 

ANSWORTH 
0 

NORTH PLATTE 
0 

HAYES CENTER 
0 

MC COOK 
0 

HILL mb 

f'or explonol1on of dnlo. see fXl9e 31 
- --

LEVEt SOR.fAC£ DATE 21 /UN,[ 196] TJM[ ___ _ 

Pl.OTTER Z:: I U ANALYST T'-t H 



OCASPER 

JEAINILLE 

(YALOA 

ODOLJ<l...AS 

OLAR.ME 

c5?DENVER 
Lc:mf(( 

0 GC:>CO...AND 

0
NOOTH PLATTE 

HAYES CBJTER 
0 

0
MC COOK 

HLL 0Tb 

fEy- explanolton of dalo , see page 31 

trnos 12 - 22 

LEVEL 5U&fAC E CATE }Q ll!Nf 19'2 TIM£ ___ _ 
F\.OTTER T' f ti: ANALYS T. :C..;: d: 



OC'ASPER 

J-EA!NILLE 

cfALOA 

ODOLJ<l..AS 

OLAPJ!,ME 

c5?DENVER 
LCM'RY 

0
ALUANCE 

• ✓ 

I I ,,_.,v· T 9 -/~ 

8 - -trJI 9~· 

dMJERIAL 

OGOCXl.ANO 

O
NaITH PLATTE 

HAYES CENTER 
0 

0
MC COOK 

HLL 0Tb 

for explonoron of dala , see page 31 
U::MO:I 1- II 

LEVEL SLJR EAC E DATE 20 ION£ )9hl TIM[ ___ _ 
PLOTTER C l 6(, A.NAL"5T. Z' J. M 



OCASPER 

cYEACNILLE 

O
SALIDA 

cfCITT COLLINS 

DENVER 
oC_ONRY 

rJlffiAOO SPRINGS 

O
ALUANCE 

JCOTTSBU.FF 

rRADAR 
, cFER..NG 

cfTMORGAN 

OWR 

d lvPERIAL 

GOOOLAND 
0 

NORTH PLATTE 
0 

HAYES CENTER 
0 

MC COOK 
0 

HILL OT't) 

For exp/anolon of do/a , see fX'9e 3/ 

LEVEL :,oeFo.a DATE 19 111\lf \9f>l TIME-----
Pl.OTTER C ( +I ANALYST :7: I M 



JRASER 

DENVER 

C{owRY 

J-EADVILLE 

c9°LORAOO SPRINGS 

c:fiCOTTSBLlff 

KIMBALL 
0 

0
ALL!ANCE 

d31DNEY 

d tvf'ERIAL 

GOOOLAND 
0 

Q..ru_ENTlNE 

~ORTH 

NORTH PLATTE 
0 

HAYES CENTlER 
0 

HILL CITb 

ror x•)(Uf)r f;c" of i!Ukl 5(\" DLlc;t" :5/ 

E..c,.1oc; 21- 36 
L[ V[L ~ - OAT[ _JQ_ ~ _TJM[ __ _ 

PL.OTT ER - z::.....£~ .\NALYST "C .. :L ..... 1:/ · _ 



OCASPER 

(YEADVILLE 

FRASER 
0 

0
SALIDA 

olJOlJ<D\S 

Q-£YEl"-J'JE 
0 

cfaTT COLLINS 

DENVER 

<!R_ONRY 

c9°-00AOO SPRll'JGS 

J'OOTTSBLL.FF 

KIMBALL 
0 

~LIANCE 

a5IDNEY 

JULESBURG 

CsmGw1CK 

r RADAR 

' (YTERLl'JG 

Fl MORGAN 
0 

--✓-~o 

"' 

OWR 

d MPERIAL 

GOCOLAND 
0 

ANSWORTH 
0 

NORTH PLATTE 
0 

HAYES CENTER 
0 

MC COOK 
0 

HILL CITb 

f y vJ/ancr1on of oafo sc,· _pa;t· -; 

LEVEL S..Uf.H\.a.. _ DATE 5 JU LX ~96t. TIME 

PLOTTER - ~ANALYST~ 



OCASPER 
ODOl..JGAS 

~LIANCE 

0
LARAME 

0
KIMBALL 

Q-iEYEl'J'JE 
crDNEY 0 

JULESBl.JRG 

~ ,z-,,oo 9s£DGWICK ;r•AD•~ 
~ -~ -;;\ 

cfKRO'J JLMA a 
J RASER 

J"-/,&JO O 

DENVER , ·/&J"3"° °' 
6C_ONRY 

J EAINILUC: 

git-OOADO SPRINGS 

0
SALIDA 

0
NORTH PLATTE 

0
MC COOK 

_,,,, .. I 
_,,,~/d.,.c.r- . 

\ 
4 ·/~,,.r 

OGCXXll.AND HILL mb 

/'or explano/Jon of do/a. see page 31 
~c..,os 1- S 

LEVEL SUifP.Cf DATE 7 JULY 1907 T!ME ___ _ 

Pl.OTTER Z::J JJ. ANALYST Ti J H 



O[)()LJQ_AS 

0
FRASER 

JEA!Jv'ILLE 

!fA-CF.AOO SPRINGS 

0
SALIDA 

PTSBLLfF 

Kltv13ALL 
0 

~LIANCE 

(YONEY 

C?--='9-=✓✓---
,,_ 19<-'r o-O 

OWR 

dtvPERIAL 

0
GOOOLAND 

0
NORTH PLATTE 

HAYES CENTER 
0 

0
MC COOK 

HILL 0Tb 

fvr explanol!on of dalo. see page 31 
tc.140S 6 · 14 

LEVEL 5l!REAC £ DATE 7 l!Jl '( 1962 TIM( _ __ _ 

PLOTTER~ANALYST. TiJ JJ. 



0
Cl-lEYEf\l'JE 

cfORT COLLINS 

0 0 - J-/JOO 

J-/ ~,v---' -

J•/.!.-#-0 

d .EACNILLE 

c:9°LORAOO SPRINGS 

JCOTTSBLlff 

0
ALLIANCE 

(YONEY 

JULESBURG 

9,mGWICK 

OWR 

~ORTH 

O
NORTH PLATTE 

d M"ERIAL HAYES CENTER 
0 

HILL CITt) 

For explar;oflon of do/a, see page 3/ 

LEVEL :Wif~c( DATE 8 JULj \91:,t, TIME ___ _ 

PLOTTER z:; ,t JJ ANALYST. C ✓ H· 



OCASPER 

c:fEACNILLE 

0
SALIDA 

ODCJl.JG....AS 

DENVER 

5(_()Nr:N 

~CfWXJ SPRINGS 

0
.ALUANCE 

o•-/~ 
"­c:,5IDNEY 

cfMON 

JI.JL.ESBLR, 

93£DGWICK 

0 

d M"ERIAL 

ANSWORTH 
0 

NORTH PLATTE 
0 

HAYES CENTER 
0 

MC COOK 
0 

HLL aTb 

{Dr e:xphnar10n of dalo , see page 31 

LEVEL 50&FO.CE DATE QJlJL'( \961- TIM£ ___ _ 

PLOTTER :r .J J./. ANALYST. :Z::: l JJ. 



ODO.JG.AS 

O
a-lEYENNE 

c:fORT COLLINS 

DENVER 
q_CJNRY 

c\-EAINILLE 

0
SALIDA 

c,'WfTSBUFF 

cfl[)',JEY 

.Z.¼ # ,..,,,,,Y. 1-/A/G .S,;~ 
~,ea,-,, 7).1,s EC-"Jo . 

~ ·-"~p 
/;tr-'/,.._,-o R

J-✓..--

I _, __ 

JUl..£Si3URG 

93£DGWICK 

OWR 

GOCOI...AND 
0 

~ENUE 

~ORTH 

0
NORTH PLATTE 

HAYES CENTER 
0 

O
MC COOK 

HILL CITt) 

for e.xplaml10n of do/a, see p::;ge 3/ 

LEVEL SUUACf DATE \I )P\"1 19 61 TIM[ _ _ __ _ 
PLOTTER T;J JI. ANALYST. Z✓ N· 



OCASPER 

//--Jfa;) 
..,.,Jn.;-0 

J-EADVILLE 

4 •/JJO O 

FRASER 
0 

0
SAL\DA 

B -/o(!Jc 

I 
.!J -d.r.r-0 

Z- ✓-...r c 

/ 
DENVER ,..,. 5? .. , - ✓J.n::, 

LOWRY *~J~, ,.,-.,,,, 
·• ✓9- AJ?'O 

/·/JJa Q 
/-/J.rr:, 6 

/- /~J / /-,JC 
..,-C/JJD 0 

aa-CRAOO SPRINGS 

PTSBLlff 

MORGAN 

AKRON 
0 

0
ALUANCE 

JULESBURG 

CkDGWICK 

d MPERIAL 

'- •/-fl<',D 

°vALENTINE 

AINSvl/ORTH 
0 

NORTH PLATTE 
0 

f-lAYES CENTER 
0 7-/..,,.DD 

0 a 
MC COOK 

0 G-/J JO 

GOOOI...AND 
0 

HILL CITO 

For r.xplonol1on of daro 5ff page 5/ 
t.rnos 1- 19,lt , H , 2.J 

LEVEL ..=,_...,~ __ QATEJ.L lt!lY 12bZ TIM[ ____ _ 

PLOTTER 7i .I N ANALYST--'"""'-«...-



OCASPER 

cfRASER 

OLEAOVILLE 

O
SAL\DA 

0 1)()\JQAS 

CHEYENNE 
0 

cfORT COLLINS 

DENVER 

~ OWRY 

c9°LORAOO SPRINGS 

c§CQTTSBLLFF 

0
ALUANCE 

AINSWORTH 
0 

O
NORTH PLATTE 

d tv'PERIAL 

GOOOLAND 
0 

HAYES CENTER 
0 

HILL CITb 

For explonol1on of do/a. see page 3/ 

E.C .. o, l.O ( 24 - 30 
LEVEL ~U REAC. E OAff 12 JU L;:( 196? TIME ____ _ 

Pl.Q I TER r.J. 1-1· ANALYST. 7?✓ l,J. 



OCASPER 
o[X)lJQ_AS 

OLARAMf. 

Z -/~D 

/ 
D.Z.-/.Z. 0..,-

J - ,eJD 

/ 
Q, _A,!....,-

,,.4 -//JO 

JRASER 

J-EACNILLE 

0
SALIDA 

c5?DENVER 

LOWRY /1- ;t...,roo 

~CJRAOO SPRINGS 

~ 

O
ALLIANCE 

J,OOTTSBLlff 

cfKRON JI.MA OWR 

I 
Q 7-/J?D 

0
uMON 

d MPERIAL 

0 

°-.ALENT1f\E 

~SWORTH 

O
NORTH PLATTE 

HAYES CENTER 
0 

O
MC COOK 

..1,-/4,170 

GOOOLAND 
0 

HILL CITt) 

Fa e.xplanolton of dafo see puge. 3/ 

LEVEL SUflEA.CC,,. DATE 13 IULY \9bl TIME _____ _ 
PI...OTTER Z?./ ,I, A.N.O.LVST~ 



J .EACNILLE 

O
SALIDA 

ODOLJCLAS 

Q-lEYEJ\l'JE 
0 

DENVER 

cZowRY 

~ CRADO SPRINGS 

JCOTTSBU.fF 

KJMBALL 
0 

JT. MORGAN 

O
ALLIANCE 

a5'DNEY 

JULESBURG 

o'NR 

d M"ERIAL 

GOCO!....AND 
0 

AINSWORTH 
0 

NORTH PLATTE 
0 

HAYES CENTER 
0 

MC COOK 
0 

HILL aTt) 

for explmol1on of do/a. see page 3/ 

LEVEL 5l)ftfA< f DATE \5 Jl)l "( \962 TIM£ ____ _ 
F\..OTTCR r:J ti ANALYST. 17J J,/. 



OCASPER 

0
DOUG...AS 

0 ~- ,.Jc 
,1?-/90<' 

rRrn 

0
ALUANCE 

°vALENTII\E: 

AINSWORTH 
0 

o ~/fl;O c:,300n sruff 

O
LARAMIE 

J RASER 

,W' . ,IJ-,,,.S- //J4<' 
D 
7-/JJ'O 

0
a-1EYENNE 

JrnT COLLINS 

DENVER 

~ OWRY ; -, ,Jc 
,. ,,cc , 
/ cYEACMLLE 

,ts,-,&- -
c5°LORAOO SPRINGS /r 

0
SALIDA 

KIMBALL 
0 

ONORTH PLATTE 

---- ~ 1·~----

Jq . .17~ 

.s,,,I _ ,.r.r.r d M"ERIAL HAYES ·~----~---- ---·o--
SQ -.I Jl'/.r-

~: 
/0 - / 6.fr-' 

0
GOOOLAND HILL CIT'6 

For , xp/aricl!Qn of do/a see por;e 3/ 

LEVEL -5.Uif.ac..t._ _ OATE J .6 )Ill'( 1962 TIM[ _____ _ 

PLOTTER -----1::...l..t--ANALY'ST-C...£.. 



OCASPER 

cfEACMLLE 

FRASER 
0 

0
SALIDA 

Q-lEYEl\f'JE 
0 

cfCRr COLLINS 

DENVER 
O(_ONRY 

cSXX-OOADO SPRINGS 

cf!_LIANCE 

c,'3CITTTSBUFF 

• ,1/~ ,1.#'-,?&VD 
d l'vPERIAL 

-+--------

GOCOLAND 
0 

NORTH PLATTE 
0 

HAYES CENTER 
0 

MC COOK 
0 

HLL OT't) 

/'or explanof!On of dalo. see page 31 

LEVEL 1UtfACL DATE )1 )l)lj \962 TIME ____ _ 

PLOTTER T; l µ ANALYST. T: I I.I 



J-/4-¢0 

I 

~ ,,9 --JORT COLLINS 

LEADVILLE 
0 

FRASER 
0 

r y ALIDA 

DENVER 

cScowRY 

,,,J,,.,-0 

COLORADO SPRINGS 
0 

JCOTTSBLL.ff 

KIMBALL 
0 

'RADAR 

FT. MORGAN 
0 

d3TERLING 

OALLIANCE 

JULESBURG 

CsEDGWICK 

YLMA 
0 

GOOOI...AND 
0 

AINSWORTH 
0 

NORTH PLATTE 
0 

HAYES CENTER 
0 

MC COOK 
0 

HILL CITt) 

rcr r •piano/ton of dala sec page 5/ 

L£VEL _\Ufl,FA(f DATE 1& JUL'S' 196 TIM£ ___ _ 

PLOTTER ~ .,._,.._- ANALVST.c.._.z:c..,._.._ 



OCASPER 
0oouGLAS 

J-EADVILLE 

OLARAMIE 

FRASER 
0 

O
SALIDA 

JCITTTSBLLff 

KIMBALL 
0 

OALLIANCE 

Q-iEYENNE 
0 ,-,.,,a.r-- d31DNEY 

/ ~ 

,-,.e-.r: .,_,_,,.,.. o_~ -u~.r-[ RADAR 

.,_,,_.,.. 0 ,- ~~ dTERLNG 

JCRT COLLINS D ~ ,!-Ar.,~ 

DENVER 

<{owRY 

c9°LffiAD0 SPRINGS 

O'C:J z.,,.,a 

FT MORGAN ---------0 

JULESBURG 

CsEDGWICK 

d fvPERIAL 

GOOOLAND 
0 

AINSWORTH 
0 

NORTH PLATTE 
0 

HAYES CENTER 
0 

MC COOK 
0 

HILL CIT'6 

(,x c x; ;/cJ110!1C'I I of du!u -""" / ''Y' :5/ 
LEVEL ... S.uli~OATE 19 Jlll '< 1961 TIM£ ____ _ 
PLOTTER - ANALYST_~ 



cj-EAOVILLE 

FRASER 
0 

0
SALIDA 

ODOl.JG...AS 

DENVER 
6c_(NvRY 

c:9°"-00AOO SPRINGS 

cPJTTSBUFF 

KIMBALL 
0 

~LIANCE 

c:riDNEY 
JULESBURG 

9x:DGWIO< 

r RADAR 

' cffERLNG 

cP· MORGAN 

o'WP. 

d M"ERIAL 

GOCDL..AND 
0 

~ENUE 

ANSvVORTH 
0 

NORTH P...ATTE 
0 

HAYES CENTER 
0 

MC COOK 
0 

HILL mb 

ror xplanolion of do/a. see page 31 

LEVEL Sl!CfA/f DATE 24 low 1961. TIM[ ___ _ 

PLOTTER Z::J J.I. ANALYST -C:J >f. 



OCASPER 

J.EADVILLE 

FRASER 
0 

O
sALIDA 

ODOLJG...AS 

Q-1EYENNE 
0 

" o /?•/ /84" / 

p ,6-/ 7../'0 

0 .,,6·/•40 

DENVER 
q_OWRY 

aa-ORAOO SPRINGS 

0
ALUANCE 

c,300TTSBLLFF 

/ 1' ·/J "OOO 

KIMBAL.L \ 
0 /D·AJ~D 

~-<UP~ /D-,,.,,)-d31DNEY 

JULESBURG 

drvf'ERIAL 

GOOOLAND 
0 

AIN9NffifH 
0 

NORTH PLATTE 
0 

HAYES CENTER 
0 

MC COOK 
0 

HILL CITt) 

for explonot1on of dafo, see page 31 

LEVEL SllRE/),ff DATE 2li hllY 1962 TIM£, ____ _ 
PLOTTER C:J 1,./. ANAL'l'S 1 U.J IJ 



OCASPER 

J-EACNILLE 

o [)()IJ(?LAS 

OLARAMIE 

JRA.SER 

Q-'EYEI\NE 
0 

J •/.,,,.~ 

JOOT 

c5?DENYER 
LONRY 

~ 

JtiiANCE 
?TSBUFF 

O
K!MBALL 

i , _,, :I _,,,l 
Q: , ---~-

\ .. dTERLNG ,-mo 

l)~_c(~. ✓-/-r4 ...__ -

WrOR /- ✓-/~ 
FT _y~ WR 

0 -:J;-1~- 0 

O
UM0N 

oaN ca a4 "'o n,,v,..,-.,1;1,,,., 
ri'A~Jo/1/6- "n:70A Y 4,J ,TN 

A I ,ec:,01P,1,!.-.J r,-

~CRAOO SPRNGS 

OSALDA 

drvf'ERIAL 

£CND .I -,,e,e(),Et) ,,,T -'Su,d - /-6.i!J 4N7'H 
;(s,.r ~(H A✓~-4F:r. 

0
GOOOL.AND 

~ENll\\E 

~ 

O
NORTH PLATTE 

HAYES CENTER 
0 

O
MC COOK 

HILL mb 

For explono/;on of dalo, see fXk}e 3! 

LEVEL SUflfA C. £,, DATE 26 JULY \g6z. TIM£ _____ _ 
PLOTTER Z:.l, 1,/ ANALYSt 7:J JI 



OCASPER 

cYEACNILLE 

o[X)LJ(?LAS 

OLMAME. 

JRASER 

..0--.UJD , 

/d•ArO,~/ 
/,<Jd 

8 - .,,,.,Ar~ 0 Er-.1\!E 

7·-.Ar"• 

DENVER 

O(_OMN 

~ 

0
ALUANCE 

acorTSBLLfF 

//-/,S-..,-,::, , KIMA~ 
7-~~ 91:;.,: 
------, 7. , .,.,.. 

~ ,,.,,~ 

o-D---/L-.,,,,~D 

/.l.·/4CC ~-/._ro 

0
uMON 

~SSURG 

~DGWICK 

01/1/R. 

~OOADO SPRINGS 

0
SALOA 

d rvPERIAL 

0
GOOOLAND 

°'.ALENTII\E 

~H 

0
NORTH PLATTE 

HAYES CENTER 
0 

0
MC COOK 

hill CITt) 

For e.xplanolton of dalo, see page 31 

LEVEL ....s..uJ..EA.C DATE 27 JULYl96l TIM£ _____ _ 
PLOTTER r,J, I>/. ANALVST----21..l.....! 



JRASER 

(tEA[MLLE 

O
sALIDA 

crCOTTSBL.Lff 

-,. ,,..... KIMBALL o o Q-IEYEl't,IE 
0 

aa--CRADO SPRINGS 

\ _,;,,r.,,o 

JT. MORGAN 

0
ALLIANCE 

d31DNEY 

JULESBURG 

9x:oow10< 

dtv'PERIAL 

GOCXJLAND 
0 

AINSvVORTH 
0 

NORTH PLATTE 
0 

HAYES a::NTER 
0 

MC COOK 
0 

HILL CITt) 

fvr explanort0n of dala , see fX79e 51 

LEVEL sotEAO DATE 26 JULY \96Z,, TIM( ___ _ 

PLOTTER TJ IJ· ANALYST. Z: ✓ JI, 



°cASPER 
OOOI.JG...AS ~ 

olARAMIE 

JRASER 

c:fEAOvlllE 

0
SALIDA 

cfLliANCE 

J3COTTSBlLfF 

0
KIMBALL 

cf'DNEY 

~- - - ,,~ ~.,,. JJLE o~~ --- J/',,":,,::J.f,"g:- CL O '/8""3 FORT ---,- • ,. ---------- ~ ,, _ , -st 
0 COWNS , __ - /"- ,~,:~•~• DGWIO< 

. /-W.n-1 ~ "AD ' ~ cc 

.z-= 11 -

,.,,-ar-0 .....-- .,cc ,,_ _.,.,_.. , _ _ __:; ,n ~R/J, ffi._N:; / 
- /'. /-Ar>r" .... / /-U.n. / J ~;r /O-/•cc D 

I • 
/ '" ., . .r.r 

✓- ,.(r.ii: ,,., • ,<r/ .;r-

/• /JJD - 0 

,,.,.,..,,,, o //r4o 
DENVER 

q_CJNRY 

c5°-CRADO SPRINGS 

,4,1,eCLA,..r S.!,t!"c, ,,v<"r 
d,A/ £ C,,(./o ./ 4.J✓r# 

A,.,r .s~.cr,,,,.,,, .,,r 
-- .JN-D ,4,V,b/~ 

-4r Ar✓ 7 . 

cfKRON JLMA 

0
uMON 

OWR 

d fvPERIAL 

0
GOCXlLANo 

~ENTlt\E 

~ORTH 

0
NORTH PLATTE 

HAYES CENTER 
0 

0
Mc COOK 

hill aT'6 

For exp!onol!on of dolv , see po9e 3/ 

LEVEL 512R £ACE DATE to lllLY \962 T!ME _____ _ 

PLOTTER Z::J LI, ANALYST---2:.at.....il 



OCASPER 

<YEA[MLLE 

O[)()LJG_AS ~ 

~LIANCE 

~,=:~ 
prssu.ff 

/ ~ ,I~ ,If- .,,-.,.r 

OLARAMIE 

~ ,,.,,,cf'l~EY 

---==---L----~ ,z.,.._...,, ....._~ -I JULESBURG 
0--

.,,_ ,S,o - ,, ,.,,,r-
Z,Z- /940 ~ 

CsEoGWICK 

Mn ~~ ~~:oy).,.~::~~~RA AR a.,-~.,.J,,-
/ v o J -,.V/~ · .......... a J •/..,.A.s -U.. ~ ,_,,,, 0 ,_m,;_L-;_,,_,..,_,... - 11 .r-~ ~~ ..... 

/ V :-::----_ -v- /\ C--'LQ~ -,,..,,,_,.. 
Z-/ L/7 0 Z/-4..,U, L/-RJO .J-~o--U '.J -/✓.::. h,...,U~'J :::::--..r-/4..rr 

0
/ J • .,,,r7.,- I / ~ -,1.r?c 

/9/ D _,...,....-l-/ ---}d'\ , ·;,-/4.ZD 7-/J ,1,r. ;, -/✓.S.r ,-n4 c / 9-ff•c/l~ FT MOR·rN"a , , -/4/T, ~ .. _,.,..,... A ...... ,,..,,,, v--_ ,, __ Ar .,,;9--=-• 
_.~,,.,,,,,.--, AKRON 

FRASER ./C-/BN 0 - -l..,,-/ / .f-,. , ..,,_ Q ,_,.,_,a '-.___ _WR 
0 ,1~ -.i!o 9 _,1...,,1,r-

c9DENVER 

t (WRY 

,,-,r,.,.-~ D -----
,.,._,..,.,.,..~ --- Q ~ 

/L·/7,;.:r" 

/~- ✓"'-.Ir 

0
uMON 

d tvPERIAL 

6, ? 9- / t/J.r 

~ <,,; 9 -/7/,r' 

~ ....._ 

GOOOLAND 
0 

Q..ru_EN1ll\E 

~ORTH 

0
NORTH PLATTE 

HAYES CENTER 
0 

0
MC COOK 

HLL 0Tb 

~ORAOO SPRINGS 
For e.xplanol10n of dala, see _puge 51 

LEVEL ....5.U.f.£AU DATE ;\) )lJL'( 1961 TIM[ _____ _ 

0
SALIDA PLOTTER Z:::./ M ANALYST~ 


	CERF_62_79_001
	CERF_62_79_002
	CERF_62_79_003
	CERF_62_79_004
	CERF_62_79_005
	CERF_62_79_006
	CERF_62_79_007
	CERF_62_79_008
	CERF_62_79_009
	CERF_62_79_010
	CERF_62_79_011
	CERF_62_79_012
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