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Abstract

The total cost (fee and non-fee) of grazing BLM, FS, and private
deeded rangeland was estimated by partial budgeting procedures
from records kept by the Saval Ranch, a northeastern Nevada
cow-calf operation. Private rangeland was estimated to be the most
expensive forage source at $24.99 per AUM. The total cost of
grazing BLM land was estimated to be $8.07 per AUM and FS was
estimated to cost $9.08 per AUM.

The use of America’s federally administered rangelands has been
associated with controversy for more then a century. One of the
issues that has a long history involves the fees charged operators
whose livestock are permitted to graze these lands. Numerous
authors have discussed this issue (e.g., Nielsen and Workman 1971,
Bergland and Andrus 1977, Roberts 1963, Roberts 1967, Nielsen
1982, Foss 1959, Dutton 1953, Gardner 1962, Kearl 1966, Kelso
1947) but much confusion concerning this issue continues today as
evidenced by the studies currently being conducted by the Forest
Service and Bureau of Land Management as required by the Public
Rangeland Improvement Act (PRIA) of 1978. In fact, few issues
associated with the use of federally administered lands has received
as much attention in the literature. At the heart of this controversy
is the general misunderstanding concerning grazing fees and the
total costs of grazing public as well a privately owned lands.
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All users of public lands must incur 2 types of costs—fee and
non-fee costs. For example, a hunter incurs travel costs (non-fee
costs) and may also have to pay an access fee. Similar costs must
also be borne by ranchers whose livestock graze public or private
lands. Any differences between the total costs (fee and non-fee
costs) of grazing 2 different but comparable parcels of land means
that economic rents accrue to the parcel with the smallest total cost
(see Gardner 1962, Roberts 1963, or Brokken and McCarl 1984).

Numerous studies (e.g., Nielsen and Workman 1971, Gardner
1962, Fowler and Gray 1980) have estimated the “permit value”
due to cost differentials between grazing federal and private range-
lands. Other studies have surveyed ranchers in an attempt to
directly estimate the cost differential between public and private
forage sources (e.g., Obermiller and Lambert 1984). No studies
have attempted to estimate what differences in cost, if any, exist
among the various types of land used by a particular ranching
operation.

This case study estimates the costs of using Bureau of Land
Management (BLM), Forest Service (FS), and deeded rangeland
for a ranch in northeastern Nevada. The unique data from the
Saval Ranch for 1982 can not be directly applied to other ranch
operations. Furthermore, these costs would be expected to vary
overtime. The partial-budgeting procedure outlined, however, can
and should be used to estimate the costs of using any site grazed by
domestic livestock. The partial-budgeting enterprise analysis des-
cribed below is needed to make sound economic decisions about a
particular site.

Study Area

The Saval Ranch is located approximately 72 km (45 mi) north
of Elko, Nev. (Fig. 1). The ranch operation includes approximately
19,881 ha. (49,105 acres), including lands owned and managed
privately (3,060 ha; 7,557 acres), by BLM (10,489 ha; 25,908 acres)
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Fig. 1. Location of study area and general layout of the Saval grazing
allotment.

and by FS (6,332 ha; 15,640 acres). Native rangeland pastures on
BLM lands are fenced into parcels of about 1,620 ha (4,000 acres)
(Fig. 1). The “Darling Seeding” crested wheatgrass pastures, which
are managed by BLM, are somewhat smaller with an average of
644 ha (1,590 acres) per pasture. FS pastures are larger with 3,692
ha (9,120 acres) in the South Independence pasture and 2,640 ha
(6,520 acres) in the North Independence pasture.

Elevation of the ranch varies from approximately 1,524 m (6,000
ft) at the Haystack Ranch to nearly 2,438 m (8,000 ft) on the FS
pastures. BLM pastures are on gently sloping alluvial fans located
at the base of the Independence Mountains. In contrast, FS pas-
tures are in steep, mountainous terrain. Annual precipitation on
the ranch ranges from approximately 3.5 cm (9 inches) at lower
elevations to approximately 8.3 cm. (21 inches) at high mountain
elevations,

Methods

The cost of grazing rangeland may be divided into 2 general
categories—variable and fixed. */ariable costs (e.g., salt, labor,
supplies) were determined from the ranch’s expense and labor
records. Fixed costs (e.g., depreciation, interest on investment)
were estimated based upon the curren: market value of deeded land
and Federal grazing permits.

To estimate the cost of grazing range forage requires that each
source of forage be treated as a separate distinct enterprise. That is,
total ranch expenses must be divided to allocate ranch expenses to
the appropriate activity based on the allocation of labor and mate-
rial inputs to various production activities. This information was
obtained when Saval Ranch employees recorded how much labor
each task required. This procedure was followed throughout the
grazing season. The ranch manager also estimated labor require-
ments for the winter feeding period. For simplicity, ranch activities
were grouped into the 11 general categories shown in Table 1.

Obviously, the allocation of some ranch expenses may result in
some overlap of expense categories. To avoid double-counting,
these “joint costs” were allocated to the expense category or cate-
gories for which most of the expense was incurred. For example,
tractors were primarily used for hay production and winter feeding
although they may occasionally be used to maintain fences, cattle

Hertz only compiles per mile driving costs—including insurance, licenses, fees, taxes,
loan interest, maintenance, repairs, gasoline, oil and other service station charges, and
depreciation—for cars. Trucks are not included. Thus, it was assumed that the per
mile cost would be similar between a full-size car is reported by Hertz, and pickup
trucks as used on the ranch.
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Table 1. Ranch activities performed under each general labor activity
designation.

Winter Care of Cattle Checking and doctoring cattle during the win-
ter and spring months. Calving during the

spring.

Winter Feeding Feeding cattle hay during the winter months.

Ranch Maintenance Repair of buildings, corrals, roads, and
vehicles. Excludes range improvement main-

tenance and repair of haying equipment.

Haying Putting up grass hay for winter feeding. In-
cludes repair of haying equipment.

Irrigating Flood irrigation of meadowland. Includes
ditch repair and construction.

Working Cattle Branding, vaccinating, weaning, and market-
ing of cattle.

Moving Cattle Herding cattle between allotments. Excludes

herding while on a particular pasture.

Range Improvement
Maintenance

Maintenance of fences, cattle guards, and
other range improvements on both Federal
and private lands.

Summer Care of Cattle Herding cattle for better distribution on the
pasture, salting, and checking cattle on
range. Includes travel time to and from the

pasture.

Ranch Management Management, bookkeeping, and office work.

Miscellaneous Shoeing horses, going to town, and other

odd jobs.

guards, and other range improvements. In this case, tractor
expenses were allocated only to hay production and hay feeding.

Labor expenses were estimated by multiplying the number of
hours per labor category times $5.37 per hour—the average hourly
ranch expense for labor, room, and board. Other cash costs for
salt, fencing materials, and other inputs were recorded by the Saval
Ranch manager. Vehicle mileage to and from allotments and pas-
tures was estimated from topographic maps of the ranch. The
number of trips to allotments was estimated from labor data. Trip
mileage was then multiplied by $.34 per km. ($0.55 per mi.), the
estimated average cost, including depreciation, of owning and
operating a full-size pickup truck during 1982 (Hertz 1983).1

Private range improvement depreciation and interest on private
land investment also reflect “joint expenses.” It was not possible to
exactly allocate these expense categories between hay AUMs? and
private range forage AUMs. Depreciation and interest expenses
were allocated between hay production and private range forage
production according to the proportion of hay and range forage
AUMs produced on private rangeland and meadows (as hay
aftermath). These depreciation and interest costs were not, how-
ever, used to determine the cost of harvesting forages.

Estimated range improvement depreciation costs were based on
initial improvement investment using the straight-line method.
Vehicle depreciation was included in the $.34 per km. charge
discussed above.

It was assumed that the Saval Ranch would accept a 10% return
on the current market value of all land and range improvement
investments. This represents an “opportunity” cost for funds
invested in forage resources. Best estimates of current market value
of various private lands on the Saval Ranch are $1,500/ ha($600/ a-
cre) for native meadows, $187.50/ha. ($75/ac.) for native range-
land, and $250/ha ($100/acre) for crested wheatgrass (personal
communication, July 25, 1983, A. Steninger, Western Ranch Ser-
vice, Elko, Nev.). Federal grazing allotments in Elko county have a

2An animal unit month (AUM) is considered to be the amount of feed or forage
required by one mature cow with calf (or the equivalent) for one month.

35



current market value of between $30 and $35 per AUM. A mid-
range value of $32.50 per AUM was assumed in this study.

Forage use during the 1982 grazing season was estimated from
BLM and FS grazing records, and actual use records kept by the
ranch. Results and Discussion
Labor Input

The total annual labor input into the ranch operation was 12,859
hours during 1982. Of this total, 20.6% (2,646 hours) were for
harvesting range forage. The largest portion of this time (1,429
hours) involved moving cattle to comply with BLM and FS grazing
requirements. An additional 613 hours was spent maintaining
range improvements, and 604 hours were required to care for cattle
that were on rangelands. These 3 labor activities are highlighted in
Figure 2. These activities result in labor costs that are not directly
associated with livestock production but rather is a cost of harvest-
ing range forage (e.g., getting the livestock to the pasture and
maintaining improvements).

1982 Forage Use

The Saval Ranch did not maintain a constant cow herd during
1982. Herd size on the Saval Ranch declined during the year froma
high of 1,310 head (including first-calf-heifers) on 31 March 1982,
to 713 head on 1 January 1983. The reason for this reduction was
the diagnosis of a disease problem that resulted in the sale open and
late calving cows. Since these cows were sold after the grazing
period (start of the winter feeding), this herd reduction did not
affect the grazing costs reported below.

Annual forage use during the 1982 grazing season was estimated
to be 9,410 Animal Unit Months (AUMs). Cattle were turned into
the Lower Mahala Creek allotment the first of April?, then onto the

3Cattle were also fed during this time. Turn-out was allowed to provide protection
from wind during calving. For a “normal” year, early turn-out is about April 15 onto
crested wheatgrass pastures.

Table 2. Livestock moving costs.
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Fig. 2. Ranch labor input by general labor activity.

“Darling” crested wheatgrass seeding, to higher-elevation native
BLM range near the end of May, FS pastures the end of June, and
back to privately owned fields and pastures during the fall (Fig. 3).
Approximately 200 head of cows remained on private land
throughout the summer.

During the 8-month grazing season, the Saval Ranch depended
upon federal rangeland for 69% of livestock forage requirements.
This included 658 AUMs of forage owned by the ranch but man-

Per AUM Expense:

Total Herding Total AUMs Labor Cost Travel Cost Horse Total
Land Time Mileage Harvested at $5.37/hr.  at $.34/kilometer Expense Cost
Type (Hours)! (Kilometers)/ (Miles) (AUMs) ($/AUM) ($/AUM) ($/AUM) ($/AUM)
Private 331 180 (112) 2,956 .60 02 .20 .82
BLM 485 1,031 (641) 2,954 .88 12 .20 1.20
FS 613 1,434  (891) 3,500 94 14 .20 1.28

!'The 311 hours spent in moving cattle from Upper Sheep/ Mahala BLM allotments to the USFS South independence allotment (Fig. 3) was equally split between BLM and

USFS forage sources.

Table 3. Range improvement maintenance costs.

Per AUM Expense

Total Total AUMs Labor Cost Travel Cost Fencing Total
Land Maintenance Mileage Harvested at $5.37/hr.  at $34/Kilometers Materials Cost
Type Time (Hours) (Kilometers)/(Miles) (AUMs) ($/AUM) ($AUM) ($AUM) ($/AUM)
Private 444 734  (456) 2,956 .81 .08 22 1.11
BLM 60 352 219) 2,954 11 .04 .03 .18
FS 109 631  (392) 3,500 17 .06 .05 .28
Table 4. Cost of caring for cattle while on range.

Per AUM Expense:

Total Total AUMs Labor Cost Travel Cost Total
Land Time Mileage Harvested at $5.37/hr.  at $34/Kilometers Salt Cost
Type Time (Hours) (Kilometers)/ (Miles) (AUMs) (3/AUM) (SAUM) (SAUM) $/AUM)
Private 37 269 (167) 2,956 07 .03 .09 .18
BLM 62 592  (368) 2,954 11 .07 .09 27
FS 505 2,471 (1,536) 3,500 77 24 09 1.10
36 JOURNAL OF RANGE MANAGEMENT 39(1), January 1986



&

Hay Meadows - Hay
Private
12/ to 3/31
4136 AUMs

1

!

Lower Mahala Creek Range and Pasture

BLM Private
4/1 to 4/15 4/1 to 9/25
117 AUMs 846 AUMs

@

East/West Darling Seeding
BLM

4/16t0 5/18
1042 AUMS

Middle Mahals Creek
BLM
(HoMing pasture)
5/19 to 5/20

Control Darling Seeding

BLM
5/19 to 6/24
80 AUM;s

i

—
pper Sheep/Mahala Craeld
BL

- Bulls and Additional
9 @ Cows Turned Out
5/21 to 6724 /30 to 6/1

1214 AUMs

Allaback Pastures

(Holding pasture)
2/25 to 6/28

v
South Independence
USFS
6/25108/14
1902 AUM;

)

North Independence

8/15 10 9/25
1598 AUMs

v
m | Hoy Meadows-Aftermath
Private ) 331 hrs.
9/26t0 11/30

2110 AUMs

)

West Darling Seeding
BLM

10/8 to 11/30
217 AUMs

Hay Meadows - Hay
@—l- Private
11/30 to 3/31
)

Fig. 3. Forage use during the 1982 grazing season and herding time
between pastures.

aged by the BLM and FS under exchange of use agreements.

Specific Forage Utilization Costs
Moving Cattle

A total of 1,429 hours were spent moving cattle among allot-
ments and pastures (Fig. 2). Table 2 shows that the largest amount
of time (485 hours) was involved in moving of cattle to, from and
between BLM pastures. A smaller amount of time was spent
moving cattle onto/ off and between FS pastures (613 hours) and
private fields and pastures (331 hours). Labor costs accounted for
approximately 73% of herding cost for all 3 forage resources—
private, BLM and FS.

Depreciation of 15 horses and a horse trailer used to haul these
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horses added an additional $.20 per AUM to the herding expense.
Total average herding expense per AUM was estimated to be $.82
for private deeded rangeland, $1.20 for BLLM lands, and $1.28 for
FS lands.

There was a wide range in the herding costs for various BLM
pastures. The herding expense for BLM pastures close to hay
meadows (Darling seeding and Lower/ Middle Mahla allotments)
averaged only $.76 per AUM while herding expenses for BLM
allotments farther from the ranch headquarters (Upper Sheep and
Upper Mahala allotments) averaged $1.70 per AUM. This differ-
ence in cost primarily reflects differences in range productivity
(ha/ AUM), distance from the ranch headquarters, allotment size,
and terrain.

Maintaining Range Improvements

Labor required to maintain range improvements amounted to
613 hours (Fig. 2). This included primarily the maintenance of
fences and cattle guards because the Saval Ranch had no signifi-
cant investment in water developments. Livestock primarily
obtained water from creeks and streams located on allotments.

According to the Saval Ranch manager, relatively little labor
and material was required to maintain range improvements during
1982. More maintenance will be required in the future to repair
fences that are considered to be in a state of disrepair. Low beef
prices and high interest rates did not make these investments
possible during 1982. Therefore, the estimated maintenance costs
per AUM (81.11 for private, $.18 for BLM, and $.28 for FS) should
be considered to be minimal.

Approximately 72% of the labor input involved in range improve-
ment maintenance was on private land. A total of 444 hours were
spent fixing fences on private land (Table 3). Most of this time (363
hours) was spent maintaining fences around the hay meadows and
stack yards to allow cattle to graze aftermath from hay meadows
during the fall.

Care of Cattle on Range

A total of 604 hours were spent tending cattle on range. Most of
this time (505 hours or 84% of the time) occurred during the period
when cattle were on lands administered by the FS. A trip to check
cattle on FS lands generally required a full day of work as a
consequence of the steep topography and the rough roads that had
to be traversed.

A large part of the 505 hours (Table 4) spent caring for cattle on
FS lands involved herding. Cattle tended to congregate near sour-
ces of water and had to be moved to prevent overgrazingin riparian
zones and to force grazing in other areas which would not have
been grazed if extensive herding had not occurred.

BLM and private rangelands used by cattle on the Saval Ranch
are relatively flat and require very little herding. As a result, much
less time was spent moving, checking, and providing salt for cattle
using private (37 hours) and BLM (62 hours) lands.

The relatively high herding costs required on the FS allotments
used by Saval Ranch animals mean the cost of caring for cattle on
FS land is nearly 4 times greater than on BLM land and over 6
times greater than for private land. Estimated costs of caring for
cattle per AUM are $.18 for private land, $.27 on BLM land, and
$1.10 on FS land (Table 4).

Lost Animals

The Saval Ranch averages an estimated 3% annual death loss for
all livestock classes. About half of the deaths occur during the
winter. Death losses are similar for each type of land (i.e., private,
BLM, FS) used by Saval Ranch cattle. Poisonous plants are not a
problem on any of the pastures.

Death loss during 1982 was estimated to be worth $12,341. Half
of the deaths occurred during the period when cattle were using
rangelands resulting in an estimated cost of $1.31 per AUM.
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Veterinary and Medicine

The ranch spent $2,793 for veterinary services and medicine
during 1982. Most of this expense was for vaccines and the treat-
ment of calf scours. Cattle using rangelands required little medical
attention. As a result, veterinary and medicine expenses during this
period were considered as “livestock costs” and not a cost of
grazing range forage.

Development Depreciation

Except for private rangeland and meadows, the Saval Ranch
made few private investments for range improvements. The BLM
and FS have, however, made substantial investments in range
improvements on the Saval Ranch, more than on many other
ranches. The estimated value of improvements implemented by
federal agencies during 1981, 1982, and 1983 are $149,381 (Torell et
al. 1985). These investments add nothing to the cost of range forage
from the perspective of the ranch except for improvement mainte-
nance.

Approximately 51 km (32 mi) of fence on the ranch enclose hay
meadows, private pastures, and rangeland. Assuming an initial
investment of $808 per km ($1,300 per mi), 20 years of life, and no
salvage value, the annual depreciation cost for the 51 km of fence is
estimated to be $2,080 or an average depreciation cost of
$.29/AUM.

Interest on Investment

The ranch utilizes approximately 691 ha (1,708 acres) of pri-
vately owned meadowland, 406 ha (1,003 acres) of private crested
wheatgrass, and 1,962 ha (4,846 acres) of private rangeland. Total
investment in private forage sources is estimated to be $1,488,855.
This represents a weighted average investment of approximately
$210 per private AUM. Interest costs on this investment are $21 per
AUM if an interest rate of 109 is assumed.

Estimated interest on the 51 km of privately owned and main-
tained fencing is estimated to be $.29 per AUM while estimated
interest on investment in federal allotments is $3.25 per AUM.

Interest on investment and depreciation are “non-cash” costs,
not “out-of-pocket” expenses, that many ranchers tend to ignore,
at least in the short run. Failure to consider these “non-cash” costs
greatly reduces the cost of grazing range forage.

Forage Cost Summary

If the “fixed” costs of forage use are not included, private deeded
forage is the least expensive source of forage at $3.42 per AUM—
less than federal forage by about the amount of the federal grazing
fee (Table 5). When “fixed” costs are included (which they must be
in the long run) private deeded forage is the most expensive source
of forage (nearly $25 per AUM) because interest on investment is
85% of this cost. While the cost of forage from this source appears
to be very high for livestock grazing, forage from this land is
essential to feed cattle year-round and it is necessary as “base
property” to qualify for federal grazing permits. Furthermore,
expensive hay harvested from private lands must be fed during the
winter. Generally, western ranches must maintain at least some
deeded property to utilize other cheaper sources of forage. In
addition, few restrictions exist that limit the use of private lands.
Landowners generally have the freedom to use, exclude, and
transfer (sell) deeded property and also benefit from increases in
property values.

The major advantages of grazing private land is the absence of
regulations governing the use of these lands, including restrictions
on season of use and stocking rates. Proposed changes in federal
lands policy, which among other things could alter the season of
use and reduce stocking rates on federal lands, could further
enhance the advantage(s) attributable to private land ownership.
The direct costs of complying with federal land policies (e.g.,
herding cattle out of riparian areas, extra herding to remove cattle
from an allotment, seasonal use requirements) are included in the
total cost figures presented above. Indirect costs, such as time required
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Table 5. Forage cost summary.

Private Combined
Deeded BLM FS Federal

Expense Item ($/AUM) ($/AUM) ($/AUM) ($/AUM)

Variable Costs!

Moving Cattle .82 1.20 1.28 1.24
Range Improvement
Maintenance 1.11 18 28 .23
Care of Cattle on
Range .18 27 1.10 72
Lost Animals 1.31 1.31 1.31 1.31
Grazing Fee — 1.86 1.86 1.86
Subtotal 342 4.82 5.83 5.36
Fixed Costs
Development
Depreciation .29 .00 .00 .00
Interest on
Investment 21.282 3.25 325 3.25
Subtotal 21.57 3.25 3.25 325
Total $24.99 $8.07 $9.08 $8.61

Depreciation and “opportunity cost” charges on vehicles, which are “fixed”expenses,
have been included as variable costs for simplicity. This results in a slight descrpancy
between “variable” and “fixed” expense classifications.

2This represents a weighted average based on 4136 AUM’s from fed hay, 846 AUM’s
from private range and pasture and 2210 AUM’s from grazing the aftermath on hay
meadows.

to negotiate with federal agency personnel, are not included in the
above cost estimates.

Forage from BLM lands appears to be the least expensive source
of forage for the Saval Ranch ($8.07 per AUM) if the 1982 grazing
fee of $1.86 per AUM is included. Approximately 52% of BLM
non-fee cost is for interest on the ranch’s investment in the BLM
grazing permit.

The estimated non-fee cost of FS forage is more than $1.00 per
AUM higher than it is for BLM forage. Most of this difference is
the result of additional care needed for cattle using FS lands
including salting, checking cattle, and herding cattle for better
distribution. Total non-fee costs for forage obtained from FS lands
is estimated to be $7.22 per AUM. The total cost of using FS lands
is $9.08 per AUM when the 1982 grazing fee is included. The
weighted average cost of using federal lands by the Saval Ranch is
estimated to be $8.61 per AUM.

Discussion

The Saval Ranch headquarters are located closer to range forage
than many other ranches. Since the headquarters are located adja-
cent to federal and private pastures, cattle do not need to be
trucked except when sold. The ranch has very minimal private
investments in range improvements on federal rangeland. As a
result, this ranch’s cost of grazing rangelands is probably less than
those for other ranches who must truck and move cattle substantial
distances, and/ or have substantial investments in water develop-
ments, fencing, and other range improvements.

Results of this study suggest that a ranch incurs different costs
when cattle graze different parcels of land. This suggests that the
net returns obtained from grazing these differing parcels will also
differ even if the same gross return is obtained from each area. Asa
result, average costs probably do not reflect the net value that
results from grazing livestock in a particular area. Furthermore,
the non-fee costs will commonly exceed the fees that are charged
for using an area of rangeland.

The cost differences shown in this study can not be used as the
basis for establishing a fee for the use of public or private lands
because these costs do not reflect the value of forage. The value of
grazing any area should be based on the performance of animals
grazing these areas after the fee and non-fee costs of obtaining this
forage have been subtracted. Fee and non-fee costs, such as those
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estimated above, would have to be subtracted from the revenues
obtained from using an area before the value of forage obtained
from any source of forage (e.g., BLM, FS, private) could be
estimated.

The higher variable costs incurred when grazing public lands
suggest that lease rates for use of private lands may be higher than
those for using public lands. However, these higher fees could only
be obtained if: (a) both types of lands yielded equal returns and (b)
the opportunity costs of investments for private lands were ignored
(or reduced significantly).

Even though grazing range forage is relatively inexpensive on
the Saval, non-fee costs are still substantial. Variable costs for both
BLM and FS lands are at least 1.5 times the grazing fee. Grazing
fees comprise about 229% of this ranch’s total estimated cost of
grazing federal rangelands during 1982. This suggests that the
“non-fee” costs of grazing federal rangeland must also be consi-
dered whenever changes in federal land grazing and pricing policies
are proposed.
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SRM Election Results

The Elections Committee Chairman Don Smith, along
with several other Colorado Section members, counted the
ballots for new offices on Monday, December 9, 1985, at the
Society for Range Management headquarters. Elected
officers are:

Second Vice-President— William (Bill) A. Laycock

Directors (1986-1988)—Gary Donart and Tommy Welch

Directors Donart and Welch will replace retiring Direc-
tors Currie and Fischbach in February 1986.

Ballots and tally sheets are retained in the Denver office
for one year for review. Approximately 28% of the member-
ship voted.
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