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1Tn ardAdstrsnn convers atsnn with +tha Paanarativa Fvtancinn archard farm advuicnr
[ UUUlLIUI’ "y UL LU wiuii LSRR = UUUFC' LYo =ALGITS T A TR WMWY SN
o Yakima, Nashwngton. provided supplemental descriptive information. Remaval

B of trees is relatively straightforward, involving nothing more than tying the

i tree to a pickup truck or small tractor with a rope or a chain and using the

1. vehicle to uproot the tree, However, it may be necessary to use a bulldozer
and backhoe to remove large trees., The Cooperative Extension report mentioned
above estimates the labor time for removing five trees at three man-hours,
using two farm laborers, The 1982 cost for farm laborers is given in other
Cooperative Extension pubtications mentioned elsewhere in this Appendix as
$5.00 per hour. The equipment time for removing five trees is listed as
1.5 hours, A ing that & pickup truck costing $9.00 per hour is used, the
equipment cost .» »13.50. Dividing these costs by five, we get $3.00 per tree
for labor and %2.70 per tree for equipment, The time required per tree is
0.3 hours,

Next it is necessary to estimate the number of trees per acre so that
costs per tree can be converted to cost per sq meter., Various Cooperative
Extension publications list representative numbers of trees per acre for var-
ious types of crop. The numbers vary widely. For example, typical walnut
crchards may have 48 trees per acre, while there may be 269 trees per acre in a
red delicious apple orchard. Other examples are almond, 75 per acre; apricot,

78 ner acre; cherry 108 per acre: prange 136 ner acre; fio Q8 ner arre
/3 per acgre erry, 15 pe y brange, 13¢ pe 118, Y2 per acre,

kiwi, 150 per acre, olive, 97 per acre; peach, 108 per acre- pistachio, 130 per
acre; and prune, 108 per acre, Here we assume 120 trees per acre.

Multiplying 120 trees per acre by 0.3 hours per tree for removal gives a
time per acre of 36 hours. The rate in terms of sq meters per hour is:

4046.7 m%/ac

36 hrrac 7/8 adj = 91 m2/hr

Dividing this into the hourly labor cost for the two workers gives:

EE At $0.102/m°

P

ne equipment cost, calculated
cost for removing trees is, the

i e e Tha o~ ~ =
g meter., The total
r

Next to be considered is the cost of preparing the site for replacing the
trees, Note, however, that if the spil is to be scraped {coe Section A,1.2.12)

A\ 2> I AN A N L I‘l.J..Q.ALI
or covered w1th clean soil {see Section A.1.2.10), these operations would be
done before this site preparation.
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According to the Cooperative Extension publication "Determining the Costs
of Removing and Replacing Dead or Damaged Commercial Fruit Trees," two labhorers
and one pickup truck working for one hour are required for every five trees.,

In addition, this source calls for $4,50 of new sail. The costs per hour are
labor, 511.00; equipment, $9.00; and materials, $4.50.

At five trees per hour, the coverage rate is:

4046.7 m/ac
120 trees/ac

x 5 trees/ac x 7/8 adj = 148 mz/hr

Mividing the hourly coverage rate into the hourly costs gives:

$5. DO/hr x 2 _
148 m /hr

Labor: = %0, 068/m

$9.00/hr
148 m%/hr

Equipment : $0.061/m?

$4.50/hr

; $0.030/m?
148 m~/hr

Materials:

Summing these gives the total cost of site preparation as $0.159 per sg meter.

According to the same source, tree planting involves equipment to haul the
trees such as a pickup truck and four laborers to dig the hole and drive the
truck. The hourly labor cost is, therefore, $20 and the equipment cost is
$9 per hour. Five trees can be planted in an hour. As with site preparation,
the hourly coverage rate is 148 sq meters per hour., The costs per sq meter
are:

$5. OO/hr X 4
148 m /hr

Labor:

= $0. 135/m

$9, OO/hr
148 m /hr

Equipment : = $0.061/m°
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Total: $0.196/n°

A set of publications from the Umiversity ot California Cooperative E
fion provides additional information, They are "Costs of Establishing
Producing Prunes," "Costs to Lstablish and Produce Walnuts," and "Almond
brsnment Costs on Class |1 and [1] So1ls in Sacramento leley.” Because
pamphlets deal with eshahl1;h1nq A new orchar rather than replac1ng a
gne, na cost data were given for remov1ng tre Also, since these sour
desk with establishment of an entire orchard while the other report is cof
ternpd with rep}arpment of five trees, equipment, procedures, and costs d
Fer, 1In particular, establishment of a whole orchard permits the farmer |
take advantaye of economies of scale in 1arge equipment,

"Costs of Establishing and Producing Prunes" lists the total pre=plant
planting costs as $210 per acre. Converting to dollars per sq meter and
adyusting for an hour per shift lost to radiation control measures, we get

§210/ac : 4046.7 mP/ac x 8/7 adj = $0.059/m

"Costs to Establish and Produce Walnuts" gives the preparation and planti
usub as ¢£R? per acre, Th1s works out to 5 54 per sq meter., Thg

rat*nn and plantnnq. Using the same ca1c 3 ns we get $0, 051 pe4
meter, Unfortunately, these sources do not prov1de information on ¢o
1npuv ar production rates, '

Comparison of the total site
Washington 5tate University Coo
meter) with the figures from t
publications (prunes, $0.059 per
almonds, $0.05 per sq meter) r
information from the first sou
the figures are described as 1
are intended to be accurate es
take the base for estimating the r
planting costs as in the range of
Cooperative Extension publications:
an hour lost per snift due to radiation

“and planting costs from

able discrepancy.
ions on a limited s
e those from the o
costs., For thes
total site prepa
e University of C
* sq meter., Adjust

measures, we get

: 9
$0.06/n° x 8/7 adj = $0.069/m°

put costs is done .
versity Cooperat
;uh.?rattoﬂ 1nr1udoﬁ %ix fa¢mf1 ickup trucks,
Cemployed in the Targer-scale site p nd planting activi
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in the University of California. n publications su
greater capital intensity. med is one 60-h
wheel-mounted diesel tractor, w ent such as a ]
and|a pickup truck. The tota1 hou st O quipment is about
i : per hour and three

laborers at $5.00 per hour. Thé t ,Q?, $21.50. j
s $43.50. The rate impl

by this hourly cost and the $0. 069';ost pe. is 630 sq meters per
hour. The input costs in terms of dollars meter are:
4/m?
035/m°
The price of trees to be e type of tree and
's age. Inspection of various pul om the Cooperative
Iege of Agriculture, Was and the Unive

(13

fifornia Cooperative Exte s ranging from §
ond and fig trees to $8. 50 er examples ar
_,10, walnut, $8.00; prune, cherry, $2.85;
.35; olive, $1.55, peach § 0; and pear, $1.52.
> price of apple trees, § At 120 trees per
st per sg meter for the tre '

120 tree
40

122/m°

Table A.1.2.8.1 presents e cost components
remova1 and replacement and t wval is the most co
dure, and therefore the r ion is set equal
removal rate, 98 sq meters pe at 98 + 630 = O
preparation and planting crews w ch removal crew,

A.1.2.9 Radlca] Prunine

Radical pruning is an o emove radioactive co
tion from orchards by removin ; ns of the trees themsel
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TABLE A,'.2.8.1. Summary of Orchard Removal and Replacement Data
Rate Cost (1982 $/m?) a
Item (mz/hr) Total Labor Equipment Material
Removal 98 0.194 0.102 0.092
Site preparation and planting 630 0.069 0.027 0.033
Trees -- 0.122  -- -- 0.122
Total 98 0.385 0,129 0.125 0.122

The Cooperative Extension, Butte County, California, orchard farm advisor
advises that, with such pruning, at least one branch should be left unpruned.
This will enable the roots to be fed and thereby keep the tree alive.

This source estimates that the cost to perform this operation would be
about $250 per acre. This compares with normal dormant pruning costs of about
$100 per acre, depending on the type of trees. This estimate for normal prun-
ing costs was confirmed by three University of California Cooperative Extension
publications, "Costs of Establishing and Producing Prunes," "Costs to Establish
and Produce Walnuts," and "Almond Production Costs on Class II! and III Soils in
Sacramento Valley."

The farm advisor added that the rate of radical pruning would be about twe
acres per man-day. This rate is considerably faster than normal pruning rates.
Data from the above-mentioned publications indicates that for prune orchards
the rate would be about 0.30 acres per man-day, for walnut orchards that rate
would be about 0.8 acres per man-day, and for almonds the rate would be about
0.67 acres per man-day. In addition, the cost figure given (3250 per acre) is
difficult to resolve with the two acres per man-day rate because this implies a
cos” of $500 per day per worker.

In order to resolve these difficulties, we assume the $250-per-acre cost
estimcte to be accurate, buL we estimate a slower rate consistent with the
hourly costs of an appropriate set of inputs. ln:th1s matter, examination of
the publications mentioned shows that only’ ”lnutgprun1ng requires any special
equipment, Because of the greater height of walnut trees, two powered towers
to enable the upper branches to be reached ar ecified. For radical pruning,
however, 1t is unlikely that towers would be necessary even for large trees.
This is because radical pruning does not ¢ !1 for pruning the ends of the
branches, but instead calls for cutting off the branches themselves, The
equipment that would be necessary includes and manual saws, ladders, and
a pickup truck or a larger truck. The pamp Cost of Producing Apples in
Central Washington," by the Cooperative Extension, College of Agriculture,
Washington State University, provides cost data on these items as shown in
Table A.1,2.9.1.

A.36
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TABLE A.1.2.9.1. Cost Data for Radical Pruning Equipment from the
Cooperative Extension, College of Agriculture,
Washington State University

Cost
Item {1982 $/hr)

Pickup, 1/2 ton 8.0%
Pruning tools 0.04
L.adders 0.10
Chainsaw 5.95
Total 14.13

We assume that two farm laborers, at $5.00 per hour each, comprise the
labor component of the inputs. Thus, the total hourly cost is $24.13. At this
hourly rate, the {unadjusted) time for one acre is

10.4 hr/ac x 8/7 adj = 11.9 hr/ac

This is equivalent to

4046.7 mz/ac : 11.9 hrfac = 340 m2/hr

Dividing this hourly production rate into the hourly input costs
. . 2 _ 2
Labor: $10/hr = 340 m“/hr = $0.029/m
: . ] 2 _ 2
Equipment: $14,13 = 340 m /hr = $0.042/m

Total: $24.13 : 340 m2/hr = $0.071/m°

A.1.2.10 Cover, Trees Removed

- This operation involves covering the gruund with six inches of uncontami-
nated soil after the trees have been removed. C ring may or may not be done
fo1low1ng scraping of contaminated soil. The covering operation is identical
to covering agricultural fields. See Section A. 1.1.9 for a discussion of the
cost estimates.

|
i
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A.1.2.11 Cover, Trees in Place

This operation is the same in principle as covering the araa with uncon-
taminated soil, as in the previous section. However, with the trees in place,
it would not be possible to use large earthmoving equipment without damaging
the trees.

The operation has three steps, the costs of which are estimated sepa-
rately. The first step is the excavation and iocading of the uncontaminated
soil, The estimated cost of this procedure was discussed in Section A.l.1.9.
The second step involves hauling the soil to the site, This cost is a functieon
of the distance the soil is to be hauled and is calculated separately in Sec-
tion A.6.2. The third step is the spreading of the soil. The estimated cost
of this procedure is developed in this section. Also, the combined excavation
and spreading cost is calculated.

The basic source of information for this operation is Means' Building
Construction Cost Data 1982, The primary piece of equipment necessary 1s a
smal| bulldozer or a smali front-end loader to move the delivered soil out to
the orchard and to spread it. For a 75-horsepower bulldozer, Means lists the
daily output at 400 cubic yards with a 50-foot haui. For a 150-foot haul the
daily output is 200 cubic yards. In general, for most such equipment, an
increase in the haul distance causes similar decreases in daily output. Here
we assume that output is equal to half that of the 150-foot haul. The implicit
assumption is that the average haul is 300 feet and the {unadjusted} output 1is
100 cubic yards per day. Assuming a coverage depth of six inches, each cubic
yard of soil will cover six sg yards., The resulting coverage rate after
adjustment for radiation contrgl measures and conversion to sg meters is

3 % 0.836 m%/yd’ x 7/8 adj = 55 mfhr

100 yd3/day : 8 hr/day x 6 yd%/yd

The bulldozer is listed {p. vii) as having a daily cost of $18%.85, or
£23.73 per hour,

For operation of the bulldozer, Means specifies one medium-equipment
ator at $24.95 per hour and 0.5 building laborers at $19,.40 per hour. 1In
tion, another two building laborers would be required for handwork around
base of trees. The total hourly labor cost is, therefore:

1  Equipment operator 3t $24.95/hr = $24,95/hr
2.5 Building laborers at $19.40/hr = $48,50/nr
Total = $£73.45/hr

Dividing the hourly coverage rate into the hourly input costs gives the
cosis per sq meter:
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Labor: $73.45/hr : 55 m/hr = $1.34/m°
Equipment: $23.73/hr : 55 m2/hr = $0.43/m2

Total: $97.18/hr : 55 m2/hr = $1.77/m°

Table A,1.2,11.1 shows the costs of soil excavation and spreading. The
total for the two procedures is also presented. In order to equalize the rates
of the two procedures, 0.07 excavation crews would be used for every spreading
crew., The combined ¢rew would consist of 1.07 medium-equipment operators,

g 2.54 building laborers, 0,07 front-end loaders, and one 75-horsepower bulldozer
7 or small front-end loader,

TABLE A.1.2.11.1. Summary of Cost Data for Soil Covering in Orchard,
Trees in Place

Rgte Cost (1982 $/m?)
Procedure {m=/hr} Total Labor rtquipment )
Excavate 812 G.17 0.04 0.13
Spread 55 1,77 1.34 0.43
Total 55 1.94 1.38 0.56

A.1.2.12 Scrape, Trees Removed

This operation would be used in conjunction with orchard removal and
replacement, The execution of scraping with the trees removed is the same as
scraping agricultural fields as described in Section A.1.1.5. However, because
of the depressions and other irregularities in the soil resulting from tree
removal, this operation will have a lower decontam1nat10n efficiency {see
Append1x B, Table B.2).

A.1.3 Vacant Land

Vacant land refers to land with no structural or agricultural improve-
ments. Ground cover is assumed to consist of p,fﬂar1}y grasses and bushes
rather than trees. This general description is n ant to distinguish this land
type from agricultural land and forest land, which are discussed separately.

A.1.3.1 Fixatives

- Fixatives and their characteristics are descr!bed in Section A.1.1.2.
Except for MC-70, which has to be appl1ed hot, any of the fixatives discussed
prev10us1y could be applied by either a distributor tank truck or water spray
truck or by aircraft. A distributor tank truck would be preferable in that it

A.39
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is capable of applving & more uniform coating. Much information o the costs
and rates of application of liquids is presented elsewhere in this appendix, so
it will not be necessary to repeat those calculations in detail. (See Sec-
tions A,1.1.2 and A.1.5.3.)

The representative fixative cost used here is based on a single treatment
of Coherex at a ratio of one part Coherex to five parts water applied at §.75
gallon per sq yard. Tne resulting material cost is $0.19 per sq meter,
including chipping. Application is with the same inputs as described in Sec-
tion A.1.1.2. Here, because of rougher terrain and greater distance tc
refilling location, we assume an average coverage rate 757 of that uysed for
applying fixative to agricultural fields f{Section A.l.1.3}, 2192 sq meters per
hour,

Mviding the hourly costs of labor and equipment by tne Coverage rate
yields the costs in terms of area:

$13,75/hr Z
Labor: 3 23 = §£0.0090/n°
2192 m~/hr
fquipment: —2e 0T o 50,0125/ :
2182 m"fhr

Addrng the 1npuyt €osts Jives the tatal cost per sg meler as 3002115,

Clearing vacant land of brush and smail trees wiil remove radroactive
particles that adgnere to the removed material., In azcition, clearing may be
necessary befogre other gperations such as scraping, fixing, or watering can be
performed, tven 1f these opsrations could be done withoyt clearing, their
effectiveness would be increased by clearing,

The costs and rate for this gperation are based on dala presented iInm
Means' Butlding Construction Cost Data 1982 {p. 24}, Tmis source specifies one
commgn laborer with brush saw and rake to clear 565 sg yards per dav. Con-
verting to sq meters per hour and adjusting for one hour per shift for
personnel and eqguipment decontamination gives 3 rate of

2 >
565 yd /day ¢ 8 nriday x 0.838 m”ﬁgﬁz x 7,9 ady = 82 s ne

R

Tne nourly cost of labor is $17.45. Dividing by the hourly coverage rate
gives a labor cost of §$0,.34 per sg meter,

OAGI0001550 00228



A 35-horsepower gas-powered brush chipper with a six-inch cutter head is
reported (p. 8) as having an hourly operation cost of $2.80. The monthly ren-
tal rate is $975, At 168 hours per month, rental comes to $5.80 per hour. The
total equipment cost is, therefore, $2280 + $5.80 = $8.60. In terms of dollars
per sq meter, the cost is $8.60 # 52 m“/hr = $0.17.

The total comes to $0.34 + 30,17 = $0.51 per sq meter,

A.1.3.3 Scrape

The essential aspects of soil scraping are described in Section A.1.1.5.
Here we assume the same hourly costs for the inputs to scrape soil on vacant
land as on agricultural fields (Section A.l.1.5). However, because of less
even terrain and harder soil, we assume the average surface coverage rate for
vacant land to be 75% of that for agricultural fields. The resulting coverage
rate is 656 sq meters per hour.

The input costs per sq meter are easily calculated:

Labor: §ll§i%9£££ = SO.1°/m2
656 m“/hr
$152.92/hr
656 m2/hr

2

Equipment : = $0.23/m

The total cost is $0.41 per sq meter., The cost of hauling the soil away is
calculated separately (see Section A.6.2) and is primarily a function of the
distance to the disposal site.

A.l.3.4 Water

The basic aspects of water application are described in Sections A.1.1.1
and A.1.9,2. The eguipment used would be the tank distributor truck arrange-
ment described in Section A.1.5.3.

Here we assume that the vehicle is able to maintain the same speed while
spraying as used in Section A.l1.5.3--one mile per hour. However, because of
greater distance to water supply locations, we use a refill time of one hour.
The result is an average coverage per shift-hour of

2,6.2

1 mi/hr x 5/6 hr spray x 5280 ft/mi x 10 ft wide x 0.0929 m
{5/6 hr spray + 1 hr refill])

/ft° x 7/8 adj

= 1951 m2/hr
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Using the same hourly labor and equipment costs, the input costs on a sg-
meter basis are calculated as follows:

$19.75/hr_ _
1951 me/hr

2

Labor: $0.010/m

Equipment: 27e37/0C _ ¢4 01a/me

1951 m%/hr
The total cost per sq meter is $0.024.
A.1.3.5 Leach

The basic aspects of leaching as a decontamination operation are descrlbed
in Section A.1.9.3. For leaching vacant land, a 5000-gallon tank distribut
truck with spray bar would be used. This equzpment is described in Sect oas
A.1.5.3 and A.1.1.2. In order to apply 0.3 inch of water, the vehicle‘s speed
would need to be reduced from one mile per hour, as used in Section A. }.1 i
in the previous section, A.1.2.5, to 0.6 m1l“'per hour, In addition, we assume
that increased distance tao water supplies would raise the refill time to one
hour. The net result of this is that the adgusted hourly coverage rate is -
0.6 times the rate given in Section A.1.2.5.

| .6 mi/hr x 5/6 hr spray x 5280 ft/mi x 10 ft wide x 0.0929 mziftz x 7/8 adj

(5/6 hr spray + T hr refi11) ]

= 1171 m?hr
With the same hourly labor and equipment costs, the costs per unit area

i are:

Labor: 2122TOIAT_ . 50,017/n?

1171 m“/hr
Equipment: —2r=3/00 - gg 023/n°
1171 m /hr
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The material cost per sqg meter is calculated in Section A,1.9.3 as
$0.026. The total cost per sq meter is $0.,066.

A.1.3.6 Plow

Section A.l.1.6 describes plowing as a decontamination operation for agri-
cultural fields. Where the soil is not too hard, plowing of vacant land can
also be done. Where soil conditions warrant, a bullidozer with ripper shanks
can be used in place of a normal wheel-mounted farm tractor,

Primary sources for this operation include various Cogperative Extension
publications, "Almond Establishment Costs on Class Il and Class Ill Soils in
Sacramento Valley," published by the University of Califernia Cooperative
Extension, lists the cost of land preparation at $100 per acre. A similar
University Cooperative Extension publication, "Costs to Establish Englisnh
Walnut Orchard in Sacramento Valley," estimates land preparation costs at
%50 per acre. Such land preparation involves shallow subsoil and discing,
according to “"Costs of Establishing and Producing Prunes,” also published by
the University of California Cooperative Extension, Subsoil and discing are
described in Sections A,1.1.6 and A.l.1.7.

Based on these publications and another from the same organization,
“Orchard Development Costs," we estimate the cost per acre at $100. With
adjustment for one hour per shift for personnel and equipment decontamination,.
the cost per sg meter is

$100/ac : 4046.7 m>/ac x 8/7 ady = $0.028

In addition, we assume that the hourly cost of plowing vacant land will be
somewhat higher than that for plowing agricultural fields. This is because, on
average, heavier equipment will be necessary, more fuel will be required, and
an operator of higher skill may also be necessary. The hourly cost used here
1s $50, ccoipared with $34 for plowing agricultural fieids. The implied cover-
age rate is -

$50/hr : $0.028/m° = 1770 m%/nr

4ssuming the same cost shares for labor (25%), equipment {55%), and fuel
£20%Y as in plowing, the various input costs are:

Labor: SQ.DG?imZ

?
Equipment: $0.015/m°

A.43
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Fuel:  $0.006/m°

A.lu3.7  Deep Plow

Deep plowing is described in Section A,1,1.7. For deep plowing agri-
cultural fields, the representative cost 1s estimated at $0.06 per sq meter,
Tne cost for deep plowing vacant ltand will, of course, be greater.
Agristruction advises that its cost far deep plowing hard soil is $500 per
acre, This 1s equivalent to %0.12 per sg meter. However, Agristruction’s
costs tend to be higher than those provided by most other sources. This 1is
apparently due to deeper plowing and harder soils plawed by Agristruction.
Based on this figure, we estimate a cost of $0.10 per sq meter. Also, we
estimate a higher hourly cost due to greater equipment wear, greater fuel use,
and the possible need for heavier equipment. The hourly cost of $400 for deep
plowing vacant land compares with 3300 for deep plowing Sgricultural fields.
The 1mplied coverage rate 15 $300/hr + $0,.10/m" = 4000 m“/hr, This rate is
higher thar the normal plowing rate {Section A.1.3.6! because much more
powerfyl eguipment 15 used,

Tne equipmert operator will cost about $25 per hour according to Means'
Butlding Construction Cost Data 1982 and Agristruction. This comes to $0.006
per s meter, Inhe remaining cost, $0.094 per sg meter, is for equipment.

4.1.3.8 Cover

1 See Section A.1.1.9 for e description of tnis operation and an explanation
Y of the cost ang rate estirates,

Fixatives are discus<ed 'n some detarl in Section A,l,1.2., In addition,
the probtlems of treating all surfaces of trees and ground were indicated 1in
Section A,1.2.2 dealing with the gerial application of fixatives to orchards.

&n appropriate cholce of fixative appears to be lignosite., Here we tem-
porarily assume an application rate of about 0.4 galion per sg yard of a 75%
solution, The materiyal cost for this mixture would be ahout $0.05 per sg

meter,

The most effective way to apply a@ fixative to 3 wooded area i1s by air-
plane. In fact, thrs metnod of application is appropriate for almost any
exterior surfaces, 1% tne areg is sufficiently large., This could be dore using
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arrcraft that sprday crops; the larger planes that dump water and fire retardant
on forest fires also appear to be practical, Llarqe scale water drops used in
fighting forest fires generally spread a load of 3,000 gallons over an area of
from 40,000 to 80,000 sg feet. This is equal to about C.45 gallons per sg yard
- stightly more than called for. Dumping the fixative while flying at a
greater speed, dumping the 011 at a slower rate, or possibly dumping from a
higher altitude would have the effect of spreading the material out more tninly
over a larger area. A buildup of multiple thin layer. of fixative should
result in & farrly even application, though there s some uncertainty in this
respect.

One cost estmmate for aerial application came from the U,S. Forest Service
in Portland, Oreqon. They reported a cost of about 31,00 per galion. However,
tnis included the cost of fire retardant and other expenses involved in this
fire fighting operation, Aerial applicatior comprised ahout half these costs,
or $0.50 per gellon. At a coverage rate of 0.4 gallons per sq yard, this is
equivalent to 30,24 per sg meter,

A company witnh which that fForest Service office contracts for aerial fire
fighting operations 1s Butler Aviation in Redmond, (Oregon, The figures
supplied by Butler Aviation implied a cost as low as $0.,23 per gallon or $0.11
per sg meter, The considerable difference between these two cost estimates 1is
surprising, especiailly since the two sources are involved 1n the Same trans-
action, The difference appears to result from the way in which the service is:
contracted, Butler Aviation charges 210060 per day per plane and 32000 per fly-
1ng hour per plane, The charges, being time-based, will result in a lower cost
per gallon wnen more gallons per hour are dumped. The Forest Service's figures
appear Lo be based on costs realized 1n actual gperation, To the extent that
Forest Service fire-fighting operations do not always involve continuous
24-hour, high-rate dumping, their costs per gallon will be higher than the
passible minimum,

Butler Aviation's cost per gallon was calculateg on the following basis,
The capacity per planeg s 3,000 gallons. The maximum dump rate is four loads
per nour, Tnis can be attalned when the dump site i1s near the landing site,
Decontamination opperations would provide a situation in which it s likely that
a fairly high angd steady rate of operation could be meintained. An airbase for
these operations close to the dump site would probably be available., On the
gther hand, the necessyity of applying fairly thin coats will slow the applica-
tion rate somewhat; a rate of three dumps per hpour was assumed. Fuyrther, one
hour in eight 13 assumed necessary for radiation decontamination treatment of
eguipment . Therefore, aver a 24-hour period, there will be 21 hours of
dumping, AL 3 dumps per hour and 3,000 gallons per dump, 189,000 gallons will
be dumped in 24 hours, The cost for this will be tne §1,000 daily charge plus
21 times the 32,000 nourly charge. This will bring the total atrcraft costs
over a Z4-hour period to $43,000. This 1s eguivalert to $0.2273 per gallon or

OAGI0001550_00233



$0,1048 per sq meter for aerial application, 0O ef‘d 24-nour period the
galilonage would be enough for 395,071 sq meter r 16,461 sq meters per hour.

Tne rates charged by Columbia Aerial Ag Service of Pasco, Washington
yidlded costs closer to those from the U.S. F Service source. To a cOm=
mercial agricultural spray company, such as t ne, the coverage of 0.4
gaklons per sq yerd 15 considerably more than 3 to 10 gallons per acre
coverage to which they are accustomed--about 200 times more, Their charges are'
Jgegred to the particular chemical and the ¢ e specified by the farmer, ‘
Converting their charges into a cost per gallon or a cost per sq meter requires
a genercus use of estimates and assumptions. Acgording to Columbia Ag Service,
their charges are roughly equivalent to $400 to 3500 per tachometer-hour ant
thay generally run one tachometer-hour every 1,25 clock hours, Average
qperdt1ng speed is 100 miles per hour, It normally takes 60 seconds to dump a
todd of 350 gallons, and five minutes is requi for refilling the aircraft.

In addrtion to the estimated fiying time, 25 percent for "maneuvering” needs to
he 1ncluded, Assuming a target site 10 miles friom the aerial operatigns hase,
tng following s implied:

time to dump site > min
time for dump min
time for retuyrn 6 min
time for maneuvering 3.25 min

total flight time 16425 min

for reloading plane

atal twme for 350-gallon dump

Thise figures are roughly consistent with the ratio of cne tachometer-hour 1o
1.k~ clock hours, At the rate of §500 per ta ter-hour, the cost per dump
15¢

16.45 min/dunp
60 min/hr

aeriagl application

%]
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