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WANTED . . . RANCH LAND SUITABLE FOR 
SUBDIVISION. Need 10,000 acres or more of 
level or gentle rolling land within 50 miles of 
Santa Fe. Submit maps and details to: [corpora- 
tion with west coast address]. 

Many such “developments” have been 
organized mainly for division and sale to 
other speculator-buyers with little or no 
developmental work other than land sur- 
veys and tract boundary markers. 

The “whither bound” aspect of the 
present stock ranch price and value situa- 

tion is something on which I choose not 
to guess. The answers lie to a considerable 
degree in a number of national economic 
forces, trends, and administrative actions, 
and there is no way to forecast these for 
any appreciable time period. They in- 
clude such factors as continued regional 
shifts in population, the continued avail- 
ability of large amounts of land credit, 
the continuation of a high level of eco- 
nomic activity and income, and the con- 
tinued inflation of the general price level. 

Whatever the future trends may be, 

Raintrap Performance 
on the Fishlake National Forest 
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Highlight: Fifteen raintraps on the Fishlake National Forest in central Utah were 
observed over an 1 l-year period in an effort to evaluate field operation, maintenance 
requirements, and serviceability of raintrap systems. The raintraps generally functioned 
properly during the first 7 to 8 years. Some problems occurred during the latter part of 
the period. Five problem types were classified: (1) material failure-oxidation, ozone 
attack, and tearing; (2) mechanical damage-vermin attack and puncture by plants and 
animals; (3)‘snow accumulation which prevented water storage; (4) insufficient main- 
tenance to catchment aprons, storage bags and ponds, watering troughs, and fences; 
and (5) improper design resulting from inaccurate estimate of or change in water re- 
quirements, poor site selection, and inadequate evaporation and precipitation data. 
Operational problems associated with the storage part of the raintrap system were 
more serious than those related to the catchment apron. 

Extensive areas of rangeland in the 
western United States periodically pro- 
duce a substantial quantity of vegetative 
forage that cannot be utilized by live- 
stock because drinking water is not avail- 
able in the grazing area. In contrast, range 
in the vicinity of water may be destroyed 
by overuse and trampling. 

Most of the precipitation in the drier 
rangeland areas comes as small storms. 
The soil is generally dry and absorbs all 
the rain without producing runoff. Pre- 
cipitation in many high mountain 
meadows comes mainly in the form of 
snow. The snowmelt water is generally 
lost early in the year and is not available 
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for late season livestock consumption. 
Even in areas of scant precipitation, 

substantial amounts of water can be 
collected for storage and use if the 
ground surface is waterproofed. The in- 
stallations for collection and storage of 
precipitation have been called raintraps 
(Lauritzen, 1963). Approximately 1,500 
gallons of water can be collected for each 
inch of precipitation that falls on a 
2,500-ft2 catchment. At some typical 
semiarid to arid locations this would 
amount to : 

Gallons 
collected 

Location annually 
Reno, Nev. 10,900 
Albuquerque, N. Mex. 14,000 
Boise, Ida. 17,900 
Denver, Colo. 21,800 
Sacramento, Calif. 25,700 

Considerable research has been dir- 
ected to evaluating materials suitable for 
waterproofing rainfall catchments and 
storage facilities. The materials include 
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the ranch manager of today faces a 
situation full of hazards. I hardly need 
add that the ranch owner and operator 
who must pay interest upon any substan- 
tial part of today’s ranch values has an 
uphill job in making an adequate family- 
living income from a ranching enterprise. 
What appears to have been happening is 
that in the ranch credit or budgeting for 
the annual funds, the possible future 
capital value growth of the ranch has 
been anticipated in the provisions made 
in the annual funds for family living. 

several plastic films, vulcanized elasto- 
meric sheet structures (butyl), asphalt- 
coated fabrics, and metal (Cluff, 1967; 
Frasier et al, 1970; Lauritzen, 1960, 
1963; Lauritzen and Thayer, 1966; 
Lauritzen, 1967, 1967; Myers, 1968; 
Rauzi and Landers, 1967). Soil treat- 
ments to provide a relatively watertight 
nonabsorbent surface have also been 
tested (Cluff and Dutt, 1966; Frasier and 
Myers, 1970; Hillel, 1967; Hillel et al, 
1969; Myers, 1967, 1968; Myers and 
Frasier, 1969; Myers et al, 1967; Rauzi et 
al, 1970). 

In addition to information on the 
du r a b ility of various waterproofing 
materials, information is needed on the 
field operation, maintenance require- 
ments, and serviceability of raintrap 
systems. The information on practical use 
of raintraps reported in this paper re- 
sulted from the field operation of 15 
prototype catchment liners, generally 
about 2,500 ft2, and storage structures, 
mostly 25,000-gal capacity, located on 
the Fishlake National Forest in central 
Utah. These installations were observed 
to determine material weathering charac- 
teristics, damage from animals and in- 
sects, types of mechanical damage, and 
the need for soil sterilization to prevent 
penetration by plants. 

The overall precipitation collection 
project has been a cooperative effort by 
the Agricultural Research Service and the 
Forest Service of the U. S. Department of 

9 



Agriculture, the Utah Agricultural Experi- 
ment Station, and private industries in- 
v olved in development of raintrap 
materials. 

Observations 

Table 1 identifies the raintraps in the 
study along with the approximate eleva- 
tion, date of installation, and materials 
used in the catchment and water storage 
structure. Two types of storage structures 
were used for water storage: closed bags 
and open pits lined with waterproof 
materials (Fig. 1). Periodic inspections of 
the raintraps were made during the 
1960’s. Detailed inspections were con- 
ducted in June 1970 and June 1971 by 
both Agricultural Research Service and 
Forest Service personnel. During each 
inspection, information was obtained on 
the condition of the apron and the 
storage system. Recommendations were 
made on the rehabilitation procedures 
required. Inspection summaries were 
completed on all raintraps noted in Table 
1 and were published elsewhere (Dedrick, 
1973). A typical summary of information 
from one raintrap installation (Coyote) 
follows: 

1963 - A butyl ground cover catch- 
ment was installed with a nylon- 
reinforced butyl one-piece storage bag. 

1964, 1965, and 1966 - The raintrap 
was functioning as intended. 

1968 - A few holes were noted 
around the edge of the apron with a few 
large holes in the storage bag. The damage 
apparently was caused by rodents. The 
holes in the storage bag were repaired. 

1969 - One small hole was noted in 
the center part of the apron with numer- 
ous holes along berm. Damage apparently 
was caused by rodents. The condition of 
the storage bag was reportedly good, 
without any holes. 

1970 - The condition of the apron 
was generally good, with some holes 
observed. The holes appear to be caused 
by gnawing or clawing, as teeth or claw 
marks were visible around holes (Fig. 2). 
The catchment sheeting had oxidized 
extensively. No ozone failure was ob- 
served. The storage bag was generally in 
good condition, with a few holes obser- 
ved around the edge (Fig. 2). 

1971 - The apron was in good condi- 
tion with several small holes, some oxida- 
tion, and some ozone damage noted. The 
storage bag was in excellent condition 
and full of water. The storage had been 
patched prior to the 197 1 water 
collection. 

Recommendations for Coyote raintrap 
installation: The raintrap can be main- 

Table 1. Raintraps in operation on Fishlake National Forest, Utah. 

Approximate Date Materials 
Rain trap elevation (ft) installed Apron1 Storage2 

Sheep Valley 11,000 1960 Butyl Butyl-nylon 
1,600 gal 
Vinyl-coated nylon, 
open at top with 
protective cover 
(shade)-3,500 gal 
Butyl-nylon 
Vinyl-butyl (two 
piece) 
Vinyl-coated nylon, 
open at top with 
protective cover 
(shade)-3,500 gal 
Butyl-nylon 

do 
do 
do 
do 
do 
do 

Bu tyl-nylon 
(two piece) 
Bu tyl-nylon 
Chlorinated PE, 
open storage- 
60,000 gal 
Chlorinated PE, 
open storage- 

Lost Creek 7,200 

Glenwood Mountain 
(Lone Pine) 

Mytoge 9,800 1963 do 

Wide Mouth (south) 
Wide Mouth (north) 
Coy0 te 
Birch Creek 
Wide Canyon (south) 
Wide Canyon (north) 
Big Flat 
Jolly Mill 

Storage 
City Creek 
South Water Hollow 

Steve’s Wash 7,000 1969 Chlorinated PE 

8,200 

7,200 
7,200 
7,200 

8,000 
6,000 
6,000 

10,200 
8,200 

6,800 

8,200 

1961 
1966 

1962 
1966 

1963 
1963 
1963 
1963 
1963 
1963 
1964 
1964 
1965 
1965 
1965 

Asphalt jute 
Nylon-reinforced butyl, 
formerly closed 

Butyl 

do 
do 
do 
do 
do 
do 
do 

Steel 

Butyl 
Chlorinated PE 

capacity, 

tained for continuous operation. When 
the water is drawn down in the storage 
facility, any holes in the bag should be 
patched to insure proper storage of col- 
lected water. 

Discussion and Summary 

The experimental raintraps used on 
the Fishlake National Forest required a 
minimum of maintenance to keep them 
operational during the first 7-8 years 
(1960-1967). The Forest Service per- 
sonnel and individual permittees reported 
that availability of water resulted in 
better range utilization during this period. 
Various types of system malfunctions, 
however, began to be reported in 1968 
and 1969. 

The thorough inspection of the rain- 
traps in 1970 and 197 1 helped identify 
some of the problems associated with 
field use. The raintrap system problems 
can be classified into five types: material 
failure, mechanical damage, system mal- 
function, maintenance deficiencies, and 
improper design. Material failure includes 
oxidation (radiation); ozone attack; and 
tearing of nonsupported membranes (Fig. 
3). Mechanical damage resulted from 
vermin attack (Figs. 2 and 4); puncture 
by plants (Fig. 5); and puncture by 
hooves (Fig. 6). Snow accumulation on 
storage bags sometimes prevented water 
storage (Fig. 7). Problems arose from a 
lack of maintenance of catchment aprons, 
storage bags and ponds, watering troughs, 
and fences around raintrap systems. Im- 
proper design was the result of inaccurate 
estimation of or a change in water re- 
quirements, undesirable site selection, 
and lack of reliable precipitation and 
evaporation data. The type of operational 
problems, seriousness of problems, and 
means of control are summarized in Table 
2. 

Malfunctions associated with the stor- 
age part of the raintrap were far more 
serious than those affecting the apron. 
Generally, holes below the required 
waterlevel line cannot be tolerated to any 
degree in the storage system. The trapped 
water may have to be held for a consid- 
erable period of time before being 
utilized, and holes in the storage facility 
result in a direct water loss. Measures for 
controlling evaporation from open pits 
should be considered, if evaporation los- 
ses for the particular location are exces- 
sive . 

Holes in the apron are tolerable from 
the water-collection standpoint, since 
water is not stored but is only intercepted 
and drains off immediately. Experience 
gained on the Fishlake National Forest 
indicates that more attention should be 
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Material failure 

Oxidation 
(Radiation) 

Butyl and 
ashphalt-jute 

Ozone attack Butyl Rarely observed. 

Tearing 
(Fig. 3) 

Butyl and 
plastic 

Mechanical damage 

Vermin attack 
(Figs. 2 and 4) 

Butyl and 
plastic 

Puncture by plants 
(Fig. 5) 

Plastic and 
asphalt-jute 

Puncture by hooves 
(Fig. 6) 

Malfunction 

Snow accumulation 
(Fig. 7) 

Maintenance 

Butyl and 
plastic 

Flexible 
storage 
systems 

All raintrap 
systems 

Improper design All rain trap 
systems 

Not serious on butyl. Oxidation results in 
“bleedoff” from an asphalt surface causing 
discoloration. There is no evidence that the 
water is harmful. 

Moderate damage caused by tearing. The 
materials are susceptible but generally 
tough enough to function satisfactorily, if 
not attacked by birds, rodents, insects, and 
the sharp hooves of cattle and game 
animals. 

In several instances, such attack had caused 
failure of the storage part of raintrap sys- 
tem. Many species of vermin may be in- 
volved (possibly packrats, rockchucks, 
birds, porcupines, bees, among others). The 
reasons for attack may include: material 
taste, material used for nesting purposes, 
chewing or gnawing impulse, need for water, 
attraction of black surface for warmth, 
weather conditions, population change. 

Has not been too serious from the percent- 
of-catch standpoint, since most of the 
failure occurred around the apron berms. 

The incidence of puncture during the 
period was very low. 

Serious when closed storage 
of high snow accumulation. 

located in areas 

Resulted in nonfunctional 
in some instances. 

raintrap systems 

Resulted in nonuse of some raintrap 
systems due to underdesign. 

Proper formulation of butyl will minimize oxidation. 
The surface of asphaltic membranes can be stabilized 
by various coating materials. 

Proper installation to prevent material stressing will 
control ozone attack. Fabric-reinforced material 
which assures that the sheeting is not stretched can 
be used. 

Fabric-reinforced material will eliminate tear propa- 
gation. Fencing is required to keep livestock and 
game animals off trap area. 

Control may consist of one or more of the following: 
repellent utilization, open storage to allow access to 
water, physical barriers, plant growth control around 
the edge of the system. 

Soil sterilant. 

Fencing is required to 
animals off trap area. 

Open storage. 

keep livestock and game 

Better cooperation solicited with such cooperation 
specified as part of the agreement for use of the land. 
Further explanation as to operation and function of 
the systems might be helpful. 

More reliable information regarding water require- 
ments, site conditions, precipitation, and evaporation 
l’s required. 

given to developing a highly durable 
storage system. Generally, all of the 
materials used as aprons performed satis- 
factorily. 
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